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Proposed changes to the CDMA-based Ranging Procedure (D2 - 15.2.15.3.1)
Heejeong Cho, HyunWoo Lee, Youngsoo Yuk, Kiseon Ryu, Ronny (Yongho) Kim, Jin Sam Kwak
LG Electronics

1. Introduction
This contribution includes the proposed text for the ranging procedure in the IEEE 802.16m DRAFT Amendment [1]. Ranging is a collection of processes by which the AMS and ABS maintain the quality of the RF communication link between them. It consists of three procedures — initial ranging, periodic ranging and handover ranging. Initial ranging allows an AMS joining the network to acquire correct transmission parameters, such as time offset and power level, so that the AMS can communicate with the ABS. Periodic ranging allows the AMS to adjust transmission parameters so that the AMS can maintain UL communications with the ABS. Handover ranging is allows an AMS re-entering the network to acquire correct transmission parameters so that the AMS can communicate with the target ABS.
If the CDMA_RNG_FLAG in AAI_HO-CMD is set to 1, the AMS shall perform the CDMA-based handover ranging during network re-entry. In order to minimize handover interruption time [2], the ABS needs to transmit AAI_RNG-ACK for the handover ranging as soon as possible. Therefore, we propose that ABS should send an AAI_RNG-ACK in the DL frame which is right after the UL frame where the handover ranging preamble code was detected. However, it is not efficient to transmit an AAI_RNG-ACK for the initial / periodic ranging in the same way.
2. References
[1] IEEE P802.16m/D2, “DRAFT Amendment to IEEE Standard for Local and metropolitan area networks”

[2] IEEE 802.16m-07/002r9, “IEEE 802.16m System Requirements”

3. Text proposal for the 802.16m DRAFT amendment
On the IEEE P802.16m/D2, page 127, line 61, make the following changes to subclause 15.2.6.3.5.1
-----------------------------------------------------------Start of the Text---------------------------------------------------------
15.2.6.3.5.1 CDMA-based HO Ranging Procedure
If the serving ABS indicates in AAI_HO-CMD that CDMA-based HO ranging is not omitted by setting CDMA_RNG_FLAG=1 and a dedicated ranging preamble code/opportunity is assigned to the AMS by target ABS, the AMS shall transmits the dedicated ranging preamble code to the target ABS during network re-entry. If a ranging channel opportunity is scheduled by the target ABS for handover purpose only, the AMS should use that ranging channel opportunity in order to avoid excessive multiple access interference. Upon reception of the dedicated ranging preamble code and if ranging is successful, the target ABS shall allocate uplink resources for AMS to send AAI_RNG-REQ mes​sage and/or UL data. If the target ABS does not receive the dedicated ranging preamble code within Ranging_Initiation_Deadline Timer, the target ABS shall discard the pre-assigned STID of the AMS.
If CDMA-based HO ranging is not omitted and if an AMS does not have a dedicated ranging preamble code or a ded​icated ranging opportunity at the target BS, the AMS shall transmit a random handover ranging preamble code at the earliest available ranging opportunity.
An AAI_RNG-ACK message shall be sent in the next DL frame if the ABS detects at least one HO ranging preamble code in the ranging opportunities in the previous frame. If the ABS provides UL BW allocation before sending the response to the successfully received ranging preamble code, the ABS shall omit the response in the AAI_RNG-ACK. If no successfully received ranging preamble code is included in the AAI_RNG-ACK, the ABS shall omit the transmission of the AAI_RNG-ACK.
The AMS may restart CDMA-based HO ranging procedure when any of the following conditions is met:

· The AAI_RNG-ACK message is not transmitted in the next DL frame;
· The AMS does not find in the AAI_RNG-ACK message that at least one ranging preamble code has been successfully received in the ranging opportunity selected by the AMS;

· The AMS does not find a response in the AAI_RNG-ACK message to its HO ranging preamble code;
· The T3 timer expires.
-----------------------------------------------------------End of the Text---------------------------------------------------------
On the IEEE P802.16m/D2, page 221, line 1, make the following changes to subclause 15.2.15.3.1
-----------------------------------------------------------Start of the Text---------------------------------------------------------
15.2.15.3.1 Contention-based initial ranging and automatic adjustments
As specified in 15.3.9.2.4.1, ranging channel and ranging preamble codes shall be used for contention-based random access initial / handover ranging. Each ranging channel indicates a ranging opportunity.
An AMS that wishes to perform initial ranging shall take the following steps: 
· The AMS, after acquiring downlink synchronization and uplink transmission parameters, shall select one Ranging Slot ranging opportunity based on the random backoff. The random backoff shall use a binary truncated expo​nent algorithm. After selecting the Ranging Slot ranging opportunity, the AMS shall choose a ranging sequence preamble code (from the Initial Ranging domain) using a uniform random process. The AMS shall send the selected ranging sequence preamble code to the ABS in the selected Ranging Slot ranging opportunity.
· If the ABS detects at least one initial ranging preamble code, tThe ABS should respond with an AAI_RNG-ACK message in a predefined, subsequent DL AAI sub​frame as define in 15.2.3.18 by the next superframe. The AAI_RNG-ACK message provides responses to all the successfully received and decoded IR requests initial ranging preamble codes in all the initial ranging slots opportunities in a frame in a previous UL AAI subframe superframe or current superframe. If the ABS provides UL BW allocation before sending the response to the successfully received ranging preamble code, the ABS shall omit the response in the AAI_RNG-ACK. If no successfully received ranging preamble code is included in the AAI_RNG-ACK, the ABS shall omit the transmission of the AAI_RNG-ACK.
· If the AMS finds in the RNG-ACK bitmap that no initial ranging sequence has been successfully decoded in the ranging slot selected by the AMS does not find in the AAI_RNG-ACK message by the next superframe that at least one ranging preamble code has been successfully received in the ranging opportunity selected by the AMS, or it does not find a response in the AAI_RNG-ACK message to its IR access attempt initial ranging preamble code by the next superframe, the AMS considers its initial ranging request is failed and may restarts the initial ranging procedure.
· To successfully receive an IR request initial ranging preamble code, there are three possible responses from ABS to AMS provided in the AAI_RNG-ACK message:
1) IR cContinue: tThe ABS provides the needed adjustments (e.g., time, power, and possibly frequency corrections) and a status notification of "continue". In this case, the AMS resends randomly chosen initial ranging preamble code after the adjustments.
2) IR sSuccess: tThe ABS provides a status notification of "success", and has no adjustment suggestions to the AMS. In this case, the ABS shall provide the AMS an UL BW allocation for the AMS to send AAI RNG-REQ AAI_RNG-REQ message.
3) IR aAbort: The ABS provides a status notification of "abort". tThe ABS requests the AMS to abort the ranging process.
· Upon receiving a Continue status notification and parameter adjustments in the AAI_RNG-ACK mes​sage, the AMS shall adjust its parameters accordingly and continue the ranging process as done on the first entry (using random selection rather than random backoff) with ranging sequence preamble code randomly cho​sen from the initial ranging domain sent on the initial ranging region opportunity.
· Upon receiving a Success status notification, the AMS shall wait for the ABS to provide UL BW alloca​tion. When receiving an UL BW allocation, the AMS shall send the AAI_RNG-REQ message. If the ABS provides the UL BW allocation with the needed adjustments, the AMS shall send the AAI_RNG-REQ message after the adjustments.
· Initial ranging process is over after receiving AAI_RNG-RSP message, which includes a TSTID (tem​porary station ID) to be used until STID is received at successful registration.
· The timer required for AMS to wait for AAI_RNG-RSP or CDMA Allocation A-MAP IE, is defined by T3 (TBD). Unless the AMS receives AAI_RNG-RSP or CDMA Allocation A-MAP IE within T3, it may restart the initial ranging procedure.
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Figure xxx—Contention-based initial ranging procedure — AMS
-----------------------------------------------------------End of the Text---------------------------------------------------------
On the IEEE P802.16m/D2, page 93, line 35, make the following changes to subclause 15.2.3
-----------------------------------------------------------Start of the Text---------------------------------------------------------
15.2.3 MAC Control messages

15.2.3.41 AAI_RNG-ACK 
An AAI_RNG-ACK message is sent by the ABS in response to the CDMA-based ranging request in order to provide its results of receiving ranging preamble codes, ranging status and PHY-level adjustment (e.g. timing offset, power level and frequency offset – if needed). The ABS shall include all the successfully received ranging preamble codes in all the initial / handover ranging opportunities in a frame in the AAI_RNG-ACK message, except that the ABS provides UL BW allocation before sending the AAI_RNG-ACK message.
Table 674—Parameters for AAI_RNG-ACK
	Name
	Value
	Usage

	Management Message Type
	TBD
	

	Number of frames (N_Frames)
	The number of frame indices included in this RNG-ACK message
	

	For (k=0; k<N_Frames; k++) {
	 -
	 -

	Frame index
	Bit #0 : LSB 1bit of superframe number
Bit #1~2 : frame index in a superframe
	

	RNG-ACK Bitmap (N_RNG_Opportunities)
	0b0: No ranging preamble code is detected.

0b1: At least one ranging preamble code is detected.
	The size of this bitmap is decided by the number of ranging opportunities in the previous frame. Each bit indicates the detecting status of ranging preamble code in the corresponding ranging opportunity.

	For (i=0; i<N_RNG_Opportunities; i++) {
	  -
	 -

	If (RNG-ACK Bitmap[i] == 1) {
	  -
	 -

	Number of Received ranging codes (L)
	The number of ranging preamble code indices detected in this corresponding ranging opportunity.
	

	Size of the ranging preamble code index
	0b0: Size of the ranging preamble code index is 6 bits.

0b1: Size of the ranging preamble code index is 8 bits.
	If ABS detects at least one ranging preamble code whose index is more than 64, this field is set to ‘0b1’.


	For (j=0; j<L; j++) {
	  -
	 -

	Ranging preamble code index
	Ranging preamble code index received in the ranging opportunity
	

	Ranging status
	0b00: continue

0b01: abort

0b10: success
	Used to indicate whether ranging preamble code is received within acceptable limits by ABS.

	If (Ranging status == 0b00) {
	  -
	 -

	Adjustment parameters indication (API)
	Bit #0 : if it is 0b1, Timing Offset Adjustment is included.

Bit #1: if it is 0b1, Power Level Adjustment is included.

Bit #2: if it is 0b1, Frequency Offset Adjustment is included.
	

	If ( API bit #0 == 0b1){
	
	

	Timing Offset Adjustment }
	
	Amount of advance time required to adjust AMS transmission.
Signed in units of 1/Fs.

	If (API bit #1==0b1){
	
	

	Power Level Adjustment}
	
	Relative change in transmission power level.
Signed in units of 1 dB

	If (API bit #2==0b1) {
	
	

	Frequency Offset Adjustment }
	
	Relative change in transmission frequency. The correction is 0.4% of the subcarrier spacing (Δf) multiplied by the 5-bit number interpreted as a signed integer.

	}
	
	

	}
	
	

	}
	
	

	}
	
	

	}
	
	


-----------------------------------------------------------End of the Text---------------------------------------------------------
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