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Periodic Ranging between HR-MSs for Direct Link Maintenance 
in 16n Networks
Anseok Lee, Eunkyung Kim, Jaesun Cha, Wooram Shin, Kwangjae Lim, Dongseung Kwon
ETRI
Introductions

The direct ranging function in the current draft is divided into non-periodic and periodic operation. The periodic ranging function in the current draft is in multicast or broadcast based operation. 

However, in the multicast or broadcast based periodic ranging function, the reliable deliveries of ranging command message to HR-MSs are not guaranteed because of the absence of error handling mechanism. This unreliable delivery may incur the recursive failures of ranging operation.

Moreover, the current periodic ranging function only mandates the reversed action (HR-MSs changing its role as transmitter/receiver of ranging code) which designed only for BS-controlled direct communication and FTN (Forwarding To Network). The periodic ranging function should be designed also for direct link maintenance (including the alternative path to an HR-MS). 

And the current draft does not support termination of the periodic ranging operation. To stop the link maintenance, termination of periodic ranging shall be needed.

In this contribution, we provide some clarifications on the ranging between HR-MSs (direct ranging) for HR-MS Neighbor Discovery in 16n Network as follows:

- Support of non-reversed action of periodic ranging operation

- Support of periodic ranging termination

- Removal of multicast or broadcast based periodic ranging

Proposed Text for the 802.16n Amendment Working Document (AWD)
Note:

The text in BLACK color: the existing text in the 802.16n Amendment Draft Standard

The text in RED color: the removal of existing 802.16n Amendment Draft Standard Text

The text in BLUE color: the new text added to the 802.16n Amendment Draft Standard Text
[-------------------------------------------------Start of Text Proposal---------------------------------------------------]

[Remedy 1: Accept the following modifying to Section 6.3.2.3.99.21]
6.3.2.3.99.21 HR-RNG-CMD message
HR-BS/RS sends HR-RNG-CMD message to instruct its associated HR-MSs to carry out neighbor discovery or HR-MS-to-HR-MS periodic ranging. The field “Action” in HR-RNG-CMD message tells receiving HR-MS whether to transmit or receive the specified ranging signal. Using the field “Reversed action offset”, the serving HR-BS/HR-RS can schedule transmissions of ranging signal in both directions between a pair of HR-MSs.
Table 6-227u—HR-RNG-CMD message format
	Syntax

	Size (bit)
	Notes

	HR-RNG-CMD_Message_Format() {
	—
	—

	Management Message Type = 130
	8
	—

	Rendezvous time
	4
	Indicates the time offset, in number of frames, when the HR-BS shall provide dedicated ranging opportunity for the transmission of this discovery ranging signal

	Dedicated CDMA code
	8
	CDMA code assigned for discovery/ranging purpose, shall be taken from the code set for initial ranging

	Transmission opportunity offset
	4
	The offset is in number of symbol duration

	Action
	2
	0b00: ranging for neighbor discovery and reception node to carry out transmission

0b01: ranging for neighbor discovery and receiving node to carry out reception

0b10: DC/FTN periodic ranging transmission

Indicates the purpose of this message

0b00 : Ranging code transmission

0b01 : Ranging code reception

0b10 : Terminate periodic ranging code transmission or reception
0b11: Reserved

	Reserved
	6
	Shall always be set to 0

	if (Action == 0b00){
	
	

	Period
	4
	Indicates the period of periodic ranging:

0 : No periodic ranging requested

1-15 : If this value represent the integer N, then the period = 2^(N-1) [Superframes]

Note that this value should be 0 when this messages is multicast or broadcast


	Duration
	8
	Indicates the duration of periodic ranging

0 : Stop the periodic ranging code transmission when it receive the suspension command

1-255 : Stop the periodic ranging code transmission after this value of periods

Note that this value should be ignored when the Period is 0 or this messages is multicast or broadcast



	Dedicated ranging code index
	5
	Indicates the index of dedicated rang​ing code.

	Transmit power level
	5
	Unsigned integer from 0 to 31 in units of 1 dBm, where

0b00000 = 0dBm and 0b11111 = 31dBm

	Reversed action offset
	2
	0b01-0b11: Indicates the number of frames, counting from the frame that this HR-MS transmits the dedicated ranging code, until the frame in which this HR-MS should switch to receive the same ranging code in the same ranging slot

0b00: no such reversed action.
Indicates the reversed action

0 : No reversed action requested
1-15 : Number of frames between the transmit and reception frames

	Reserved
	1
	Shall always be set to 0

	if (Reserved action offset > 0b00){
	
	

	Reporting mode
	1
	Indicates if the report mode is exclusive or triggered by threshold.

0b0: exclusive reporting

0b1: triggered-based reporting

	if(Reporting mode == 0b1){
	
	

	SINR threshold
	4
	Indicates the SINR threshold for the ranging signal above which report should be made by receiving station.

The 4 bit value from 0b0000 to 0b1111 represent values

among {–9, –8.5, –8, –7.5, –7, –6.5,–6, –5.5, –5, –4.5, –4, –3.5, –3, –2.5,–2, –1.5} dB

	Reserved
	3
	Shall always be set to 0

	}else{
	
	

	Reserved
	7
	Shall always be set to 0

	}
	
	

	}
//end of if (Reserved action offset > 0b00)
	
	

	}
//end of if (Action == 0b0)
	
	

	elseif(Action == 0b01){
	
	

	Period
	4
	Indicates the period of periodic ranging:

0 : No periodic ranging requested

1-15 : If this value represent the integer N, then the period = 2^(N-1) [Superframes]

Note that this value should be 0 when this messages is multicast or broadcast


	Duration
	8
	Indicates the duration of periodic ranging

0 : Stop the periodic ranging code transmission when it receive the suspension command

1-255 : Stop the periodic ranging code transmission after this value of periods

Note that this value should be ignored when the Period is 0 or this messages is multicast or broadcast



	Reporting mode
	1
	Indicates if the report mode is exclusive or triggered by threshold.

0b0: exclusive reporting

0b1: triggered-based reporting

	Reversed action offset
	2
	0b01-0b11: Indicates the number of frames, counting from the frame that this HR-MS attempt to receive the dedicated ranging code, until the frame in which this HR-MS should switch to transmit the same ranging code in the same rang- ing slot

0b00: no such reversed action.
Indicates the reversed action requested
0 : No reversed action

1-15 : Number of frames between the transmit and reception frames

	if(Reporting mode == 0b1){
	
	

	SINR threshold
	4
	Indicates the SINR threshold for the ranging signal above which report should be made by receiving station.

The 4 bit value from 0b0000 to 0b1111 represent values among {–9, –8.5, –8, –7.5, –7, –6.5,–6, –5.5, –5, –4.5, –4, –

3.5, –3, –2.5,–2, –1.5} dB

	Reserved
	4
	Shall always be set to 0

	}
	
	

	If(Reversed action offset > 0b00){
	
	

	Dedicated ranging code index
	5
	Indicates the index of dedicated rang​ing code.

	Transmit power level
	5
	Unsigned integer from 0 to 31 in units of 1 dBm, where

0b00000 = 0dBm and 0b11111 = 31dBm

	}else{
	
	

	Dedicated ranging code index
	5
	Indicates the index of dedicated rang​ing code.

	Reserved
	5
	Shall always be set to 0

	}
	
	

	}
//end of if (Action == 0b1)
	
	

	elseif(Action == 0b10){
	
	For DC/FTN periodic ranging

	Initial transmit power
	3
	Unsigned integer from 0 to 31 in units of 4 dBm, where

0b000 = 0dBm and 0b111 = 32dBm

	Periodicity
	2
	Indicates the periodicity of periodic ranging:

0b00: transmit ranging signal every 2 frames

0b01: transmit ranging signal every 4 frames

0b10: transmit ranging signal every 16 frames

0b11: transmit ranging signal every 32 frames

	Tx/Rx Offset
	2
	Indicate the offset between transmitting and receiving rang- ing from the other HR-MS:

0b00: No offset, unidirectional ranging

0b01: Offset = 1 frame

0b10: Offset = 3 frame

0b11: Reserved

	Reserved
	1
	Shall always be set to 0

	}
	
	

	}
	
	


HR-MS who receives the HR-RNG-CMD message shall interpret the three parameters for rendezvous time, dedicated ranging code, and transmission opportunity offset in the same way as specified in 6.3.10.4.1.
When HR-RNG-CMD message is used to schedule ranging for neighbor discovery:

—HR-BS/RS can unicast an HR-RNG-CMD message to its associated HR-MS.

—HR-BS/RS can also multicast an HR-RNG-CMD message to all HR-MSs belonging to a multicast group. While doing so, the HR-RNG-CMD message shall be transmitted using a Multicast Management CID. In this case, the “Reversed action offset” field shall be set to “0b00”.

—The HR-BS can also broadcast the HR-RNG-CMD message with “Action” field set to 0b01 to all of its subordinates HR-MS. In such a case, all HR-MS that are not involved in UL transmission during the ranging opportunity index shall attempt to receive the ranging signal. In this case, the “Reversed action offset” field shall be set to “0b00”.

When HR-RNG-CMD message is used to schedule periodic ranging between two HR-MSs involved in BS-controlled direct communication, it is transmitted with the primary CID allocated to one of the two sides of the direct communication link, as defined in 16.2.2.1.2. The HR-MS that has its primary CID used for the HR-RNG-CMD message shall transmit the ranging signal as defined by the field Rendezvous time and Periodicity. The other HR-MS, i.e., at the other side of the direct communication link, shall transmit the same ranging code, at the same location within a frame, and at an offset as defined by Tx/Rx Offset.

When HR-RNG-CMD message is used to schedule periodic ranging between two HR-MSs involved in BS-controlled FTN, it is transmitted using the primary CID of the forwarded HR-MS. The forwarding HR-MS shall transmit the ranging signal as defined by the field Rendezvous time and Periodicity. The forwarded HR-MS shall transmit the same ranging code, at the same location within a frame, and at an offset as defined by Tx/Rx Offset.
When HR-RNG-CMD message is used to schedule periodic ranging between two HR-MSs (including alternative path maintenance, BS-controlled direct communication, and BS-controlled FTN), Period field may be set as an appropriate maintenance interval. When HR-MSs once received the periodic ranging code transmit or receive command, HR-MSs shall transmit or receive ranging code periodically in the allocated resource. 

The periodic ranging operation shall be terminated until the Duration times of periods when Duration is not 0. The operation shall also be terminated when the HR-MS receives the HR-RNG-CMD message with Action is 0b10 (Termination of periodic ranging transmission or reception command).
[Remedy 2: Accept the following modifying to Section 16.2.2.1.1]

6.12.2.2.1.1 HR-MS Neighbor Discovery
For associated HR-MSs to discover each other, the serving HR-BS/HR-RS shall request some HR-MSs to broadcast ranging signals while other HR-MSs to attempt to receive and verify their neighbor relationship. The process is described as follows: 

— The serving HR-BS/HR-RS sends HR-RNG-CMD message described in 6.3.2.3.99.21 to schedule one or multiple associated HR-MSs to broadcast ranging sequences in assigned channels. Multiple HR-MSs may share the same ranging sequence or the same assigned channel.
— Using HR-RNG-CMD message, the serving HR-BS/HR-RS also schedules some other HR-MS(s) to listen on ranging channel for the ranging signal.
— The receiving HR-MSs may report their measurements to the serving HR-BS/HR-RS using HR-RNG-REP message described in 6.3.2.3.99.22.
— The serving HR-BS/HR-RS may schedule periodic ranging code transmit/receive command to involving HR-MSs for maintenance of link between two HR-MSs. For periodic ranging code transmit/receive operation, the Period and Duration fields of HR-RNG-CMD message may be set as appropriate values. The commanded HR-MSs shall schedule transmission and reception of the ranging code as in the message.
 [-------------------------------------------------End of Text Proposal----------------------------------------------------]
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