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Clarifications and enhancement to 3GPP inter-action within the 802.21 baseline draft
3 Scope of InterDigital 802.21 Contribution

Define 802.21 Interaction with 3GPP technology
3.1 Proposed Changes

3.1.1 Section 1.2 “Purpose” Figure 1 “MIH Function, its location and its keys services”

The existing figure in section 1.2 “Purpose” termed “Figure 1” depicts MIH location and services from the Client Station perspective. As a result there is no network counterpart. This makes it difficult to determine how network elements of multiple technologies should he interact with 802.21 services and functions

Therefore we proposed some modifications to “Figure 1” and the addition of a second figure representing the network side.

The main contributions are listed as follows:

a) MIH Function interacts with MIH User that might be located in multiple layers. Therefore we propose to group the upper block above the MIH Function as “MIH User” (rather than specify a particular layer) and to add an extra block termed “User n” to indicate the possibility to interface to multiple users..

b) 3GPP and 3GPP2 Link Layer components do not reside at layer 2 as suggested by the exiting figure “Figure 1”. We propose to replace the reference to Layer 2 to read: “802 Link Layer” LINK LAYER .

c) 802 and Cellular link layers do interface each other. Therefore we clearly separate these two components within the figure. We call each component “Cellular Link Layer” and “802 Link Layer”

d) Although we propose to indicate that the figure does not represent a strict layer layout, we place cellular components within the lower block slightly above their 802 counterparts, to indicate their L3 nature.

e) We replace single-headed command arrows with double-headed command arrows to indicate that commands are acknowledge.

The second figure features the following characteristics:

f) 802.21 specifications do not mandate a particular placement of the MIH function within the network. Therefore we propose that MIH function and 802.21 services do not interact directly to cellular network components but rather through a user that might reside anywhere in the network. 
g) We show two interface types: Normative and Informative The interface type towards the cellular component is informative and it might be already specified elsewhere (e.g., 3GPP). The normative components remain the three 802.21 service interfaces specified between 802 technologies and MIH users.
h) We stress the generic nature of 802.21 placement on the network side. Therefore, we refer to the 802 component on the network side as”802 Network Element” and the Cellular component as “Cellular Network Element”. 
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Figure 1 MIH Function Location and Key Services (at the Client Station)
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Figure 2 MIH Function Location and Key Services (Network side)
3.1.2 Section 5.5 “Reference Models for Access Networks”. Figure 3 “General MIH Reference Model”

Replace Figure 3 with the following :
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The new figure is in line with the modification to Figure 1 as described in section 3.1.1 within this document.

The main contributions are listed as follows:

a) Showing a detailed description of the interfaces both within the station and at the network side.

b) The new figure shows applicable Service Access Points and interfaces

c) Clarification on the role of the cellular components and their interfaces had been incorporated. Furthermore the location of the cellular components within a particular layer is explicitly described.

d) A clear distinction between access specific and non-access specific function is proposed by explicitly identifying access stratum and non-access stratum within the cellular 3GPP components. 

e) In order to avoid inaccurate references to “higher layers”, MIH is said to be interfacing to an MIH user. An MIH user includes, but is not limited to external/proprietary mobility management implementations and handover policy manager as well as well established mobility protocols and application such as MIP, SIP SCTP etc.
3.1.3 Section 5.5.4 “Reference Model for 3GPP”. Figure 7. “MIH Reference Model for 3GPP enabled Mobile Stations”

Replace Figure 7 with the following figure:
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The main contributions are listed as follows:

a) Following proposal described in section 3.1.1 within this document, we propose to replace RRC, GMM/SM with their more generic classification Access Stratum and Non-Access Stratum and to use separate SAP for each one of them. Therefore we use a specific SAP for the Non-Access Stratum termed MIH-NAS-SAP and a different one for the Access Stratum component, termed MIH-AS-SAP. We also propose that when available, the existing information provided by the link layer technology be used. 

3.1.4 Section 5.6 “Service Access Points”
3.1.4.1 Figure 10, “Relationship between different MIH SAPs”

Replace Figure 10, “Relationship between different MIH SAPs with the the following figure:
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The main contributions are listed as follows:

a) We propose to add the cellular components to the figure. The current figure is missing this aspect

b) Furthermore we propose to replace the term “Higher Layer” with the term “MIH User”. 

3.1.4.2  Section 5.6.7 “MIH-RRC-SAP”
We propose to replace this SAP with two SAPs correspoinding to the 3GP Access Stratum sub-layer (MIH-AS-SAP) and Non-Aceess Stratum sub-layers respectively. The benefits with this approach are two fold: 1) There is a clear separation between access based (e.g., readio resource release) events and network based event reporting (e.g., session termination) and. 2) Facilitates the use of already defined and events within these two sub-layers
3.1.4.2.1 MIH-AS-SAP

This SAP provides the following event information:
3.1.4.2.1.1 TBD
3.1.4.2.2 MIH-NAS-SAP

3.1.4.2.2.1 TBD
3.1.5               802.11 to 3GPP Handover -3GPP stack enabled
3.1.5.1             802.11 to 3GPP Sequence Diagram

We proposed the following flow diagrams to exemplify how 802.21 can provide services to a MIH User in order to achieve handover from an 802.11 access network to a 3GPP access network. Note that these flows should be place within the Informative section of the 802.21 specification.
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3.1.5.2      802.11 to 3GPP Description
1. As per reference [7], the location of the Client Station (UE) is known to the 3GPP network, RRC is connected however no dedicated physical channel is allocated. 
2. The Client Station is associated to the 802.11 network. This flow also assumes that the Client Station is connected to the network through a Wireless Access Gateway and it avails of 3GPP via the Packet Date Gateway using procedures specified in reference [5]. Thus Client Station has been authenticated and is registered to the 3GPP AAA server using 3GPP procedures
3. An application is able to established IP connectivity using the 3GPP network. User date flows via the PDG

4. The 802.11 network generates and event (or a collection of them) toward the MIH Function (E.g., “Link Going Down” or “Link Down”

5. The MIH function collects the link layers events from the 802.11 link layer interface and in turn generates an MIH Event  (E.g., “MIH Link Going Down” toward the MIH user or users that registered for the delivery of these events.

6. The MIH User determines, based for example, on internal Handover Policies specified outside 802.21, that a new link layer interface is required in order to maintained the current data session. Therefore the MIH User issues an MIH Command (E.g., MIH Switch).

7. MIH issues an Link Layer Command towards the 3GPP link layer interface to request the establishment of a radio access bearer and possibly the modification of PDP context 
8. A radio access bearer is established on the new link layer interface
9. The 3GPP component within the Client Station (i.e., the UE) issues a Routing Area Update toward the 3GPP Core Network.

10. Data forwarding and Context Transfer procedures take place in order to switch the data path at the network side (further details will be provided)
11. The 3GPP link layer interface notifies the MIH Function of the successful establishment of a radio bearer issuing a Link Layer Event indication (E.g., Link Up)
12. MIH uses an MIH Event to notify the MIH User that a new link layer interface is ready (E.g., MIH Link Up)

13. The MIH user is now able to switch the data path thereby providing seamless handover to the new link layer interface. The MIH user instructs the MIH Function to tear down old connection by issuing an MIH Command (E.g., MIH Handover Complete).

14. MIH is now able to order the old link interface to tear down the radio link (E.g., Link Tear Down)

15. User data is now flowing over the new link layer interface (note that steps 11 and 13 occurred in parallel).

16. 802.11 Link Layer interface is now disassociated completing the procedure.

. 
3.1.6            802.11 to 3GPP Handover-3GPP stack disabled
3.1.6.1          802.11 to 3GPP Sequence Diagram

We proposed the following sequence diagram to exemplify how 802.21 can provide services to a MIH User in order to achieve handover from a 3GPP access network to an 802.11 access network. Note that in the case the 3GPP stack is disabled therefore disconnected from the UTRAN network.
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3.1.6.2  3GPP to 802.11 Description

1. The 3GPP stack is disabled and the location of the UE is not known to the UTRAN network.
2. The CLIENT STATION is associated to the 802.11 network. This flow also assumes that the CLIENT STATION is connected to the network through a Wireless Access Gateway and it avails of  3GPP via the Packet Date Gateway  using procedures specified in reference [5]. Thus CLIENT STATION  has been authenticated and is registered to the 3GPP AAA server using 3GPP procedures

3. An application is able to established IP connectivity using the 3GPP network. User date flows via the PDG

4. The 802.11 network generates and event or a collection of them toward the MIH Function (E.g., “Link Going Down” or “Link Down”

5. The MIH function collects the link layers events from the 802.11 link layer interface and in turn generates an MIH Event  (E.g., “MIH Link Going Down” toward the MIH user or users that registered for the delivery of these events.

6. The MIH User determines, based for example, on internal Handover Policies specified outside 802.21, that a new link layer interface is required in order to maintain the current data session. Therefore the MIH User issues an MIH Command (E.g., MIH Switch).

7. MIH issues an Link Layer Command towards the 3GPP link layer interface to request the establishment of a radio access bearer and possibly the modification of PDP context  This effectively initializes the 3GPP stack.
8. The UE needs to register to the UTRAN network in order to be able to set up a new radio bearer. 

9. .Upon successful registration authorization and authentication. The UE is able to set up a new radio access bearer

10. The 3GPP component within the Client Station (i.e., the UE) issues a Routing Area Update toward the 3GPP Core Network

11. Data forwarding and Context Transfer procedures take place in order to switch the data path at the network side (further details will be provided).
12. The 3GPP link layer interface notifies the MIH Function of the successful establishment of a radio bearer issuing a Link Layer Event indication (E.g., Link Up)

13. MIH uses an MIH Event to notify the MIH User that a new link layer interface is ready (E.g., MIH Link Up)

14. The MIH user is now able to switch the data path thereby providing seamless handover to the new link layer interface. The MIH user instructs the MIH Function to tear down old connection by issuing an MIH Command (E.g., MIH Handover Complete).

15. MIH is now able to order the old link interface to tear down the radio link (E.g., Link Tear Down)

16. User data is now flowing over the new link layer interface (note that steps 11 and 13 occurred in parallel).

17. 802.11 Link Layer interface is now disassociated completing the procedure.
3.1.7 3GPP to 802.11 Handover

3.1.7.1 3GPP to 802.11 Sequence Diagram

We proposed the following sequence diagram to exemplify how 802.21 can provide services to a MIH User in order to achieve handover from a 3GPP access network to an 802.11 access network.
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3.1.7.2  3GPP to 802.11 Description

1. The Client Station (UE) is currently providing data services over a 3GPP radio bearer (E.g., DTCH).

2. The 802.11 stack is not active and the Client Station is disassociated 

3. An application is able to transfer data using the 3GPP network and UTRAN radio resources
4. The UTRAN access network issues a Intra Radio Access Technology handover command.
5. A Link Layer Event  is issued requesting a link layer interface switch (E.g., either Link Going Down)

6. The MIH Function generates an MIH Event toward the MIH User indicating the possibility to switch to an alternate link layer interface.(E.g., MIH Link Available)
7. The MIH User requests the activation of an alternate link layer interface (E.g., MIH Switch)
8. The MIH Function issues a Link Layer Command to request the establishment of a new radio access bearer (E.g., MLME-ASSOCIATE REQUEST).
9. The Client Station authenticates and registers to the 3GPP AAA server according to reference [5]
10. The Client Station honors the MIH Function request and it associates to the relevant AP. Data forwarding and Context transfer takes place at the network side (Details on context transfer will be provided at a later stage).
11. The 802.11 link layer interface issues an notification indicating the successful establishment of the radio link connection (E.g., Link Up)
12. The MIH Function notifies the MIH User of the successful establishment of the alternate link layer interface issuing an MIH Event (E.g., MIH Link Up).
13. The MIH User is now able to switch the data path toward the new link layer interface. As a result the MIH User commands the MIH Function to tear down the old link layer interface connection.
14. The MIH Function issues a Link Layer Command to tear down the radio connection on the old link layer interface.(E.g., Release Radio Bearer)
15. User data is now flowing over the new link layer interface (note that steps 11 and 13 occurred in parallel).
16. The radio bearer on the old link layer interface is released, however the Client Station (UE) is still known to the network and able to listen to overhead messages
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