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Amendment Text for Initial Ranging 
Yanling Lu, Masato Okuda, Kevin Power
Fujitsu
1. Introduction  
In order to reduce the latency associated with initial ranging, the following text was adopted in the latest revision of the SDD [1] “The ABS responds to the AMS’ initial ranging code transmission by broadcasting a status indication message (e.g.: Decoding Status Bitmap) in a following predefined DL frame/subframe. The initial ranging related messages (e.g.: RNG-RSP and BW Grant for RNG-REQ) can be linked to the corresponding bit of the status indication message to reduce overhead.” This contribution therefore provides a detailed solution and amendment text for this procedure. 
2. Proposed Solution 
2.1 Initial Ranging Procedure
Initial ranging is an important network entry procedure that is used to adjust the AMS’s UL transmission parameters and exchange a number of MAC parameters between ABS and AMS. The initial ranging procedure can be divided into two phases; “UL synchronization phase” and “parameter exchange phase”. Due to the contention based nature of initial ranging and UL Tx parameter adjustment issues, the UL synchronization phase may introduce some latency. In addition, the legacy RNG-RSP message introduces more overhead by addressing the AMS with the code attributes.  To minimize this latency and reduce overhead, we propose to adopt a mechanism where the ABS can acknowledge the successfully decoded ranging preambles and give indication via an efficient signaling structure.
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Figure 1 - Normal Initial Ranging Procedure
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Figure 2 - Initial Ranging with delayed UL grant
As indicated in Figures 1 and 2, the proposed initial ranging procedure is as follows:
· The AMS transmits the initial ranging preamble on a randomly selected slot within the initial ranging region of a randomly selected UL subframe.
· The ABS should respond with RNG-ACK AMAP IE in a predefined, subsequent DL subframe. Each bit of DSB (Decoding Status Bitmap) field corresponds to one initial ranging slot in a previous UL subframe. All the successfully decoded preambles will be listed in the RNG-ACK AMAP IE. The ABS should indicate the ranging status for each successfully decoded ranging preamble. If the status is “continue,” the ABS will include the adjustment parameters. If the status is “success”, and if resource is currently available, the ABS may grant UL resource to AMS for transmission of RNG-REQ.

· The AMS should detect the RNG-ACK AMAP IE in a predefined, subsequent DL subframe. If the AMS finds the ranging preamble transmitted by itself has been decoded successfully, it will perform the next step indicated by RNG-ACK AMAP IE. Otherwise, it will conduct back off algorithm and perform another initial ranging transmission. 

· If the status is “success” and there is no UL resource available, the ABS may use a CDMA Allocation_AMAP IE in a DL subframe of a proceeding frame to allocate UL resource to AMS for RNG-REQ. 
 2.2  RNG-ACK AMAP IE
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Figure 3 - Example of DSB Mapping
The RNG-ACK AMAP IE is designed to feedback decoding status to AMS in order to reduce the initial ranging latency.  Each bit within the DSB field is mapped to one initial ranging slot in a previous, predetermined UL sub-frame. However, with only the DSB, even when the bit is set to 1, the AMS cannot determine if its ranging preamble has been successfully decoded, as the bit value in DSB is a Boolean variation, only indicating whether or not some of the preambles have been decoded (as more than one MS may transmit a ranging preamble on the same slot). Some are decoded successfully while others may fail, as indicated in by the green highlighted slot in Figure 3.
In the following fields within RNG-ACK AMAP IE more information is provided to AMS, such as the decoded preamble index and ranging status. From these fields, the AMS can precisely determine the decoding and ranging status. If its’ ranging preamble is decoded successfully, the preamble index and ranging status will be provided by the ABS, otherwise, the AMS can assume its ranging preamble transmission was unsuccessful. In this case, the AMS shall perform a back-off algorithm and attempt another ranging transmission.
If the preamble is decoded successfully, beside the preamble index and ranging status, the ABS may inform the adjustment parameters (power, time, frequency) for the next initial ranging preamble transmission. When the status is “success” and if UL resource is currently available, the ABS may provide an UL BW grant which in turn allows the AMS to transmit RNG-REQ. If there is no UL resource available, the ABS may allocate resource to AMS via a CDMA_Allocation AMAP IE in a DL subframe of a proceeding frame.
3. References

[1] IEEE 802.16m-08/003r8, “The Draft IEEE 802.16m System Description Document”
Text proposal for inclusion in the 802.16m amendment (AWD)
--------------------------------------------------------  Text Start  ------------------------------------------------------------
 [Notes: the following text is inserted under the section on network entry]

15.2.x.x Initial Ranging 

The AMS transmits the initial ranging preamble on a randomly selected slot within the initial ranging region of a randomly selected UL subframe.
The ABS should respond with RNG-ACK AMAP IE in a predefined, subsequent DL subframe. Each bit of DSB (Decoding Status Bitmap) field corresponds to one initial ranging slot in a previous UL subframe. All the successfully decoded ranging preambles will be listed in the RNG-ACK AMAP IE. The ABS should indicate the ranging status for each successfully decoded preamble. If the status is “continue,” the ABS will include the adjustment parameters. If the status is “success”, and if resource is currently available, the ABS may grant UL resource to AMS for transmission of RNG-REQ.

The AMS should detect the RNG-ACK AMAP IE in a predefined, subsequent DL subframe. If the AMS finds the ranging preamble transmitted by itself has been decoded successfully, it will perform the next step indicated by RNG-ACK AMAP IE. Otherwise, it will conduct back off algorithm and perform another initial ranging transmission. 

If the status is “success” and there is no UL resource available, the ABS may use a CDMA Allocation_AMAP IE in a DL subframe of a proceeding frame to allocate UL resource to AMS for RNG-REQ. 
[Notes: the following text is inserted under the section on MAC message design]

Table xxx defines the format of RNG-ACK AMAP IE. This message is applied for quick indication of decoding status for initial ranging preamble to reduce latency of initial ranging. This IE is linked to previous UL subframe.  

Table xxx RNG-ACK AMAP IE Format
	Syntax
	Size (bits)
	Notes

	RNG-ACK AMAP IE () {
	-
	-

	 A-MAP IE Type
	4
	To distinguish between different A-MAP IE types

	 Decoding Status Bitmap
	TBD
	Size depends on number of the ranging slots in one sub-frame. 

When bit value==1, this indicates at least one preamble code has been successfully decoded within the ranging slot to which this bit value is mapped.

	 for (n=0; n < DSB Size; n++) {
	
	

	   if (DSB[n] == 1 {
	
	

	    Received Preamble count
	4
	The number of preamble codes successfully received in the same slot

	     For ( i=0; i< Received Preamble count; i++){
	-
	-

	        Preamble index
	8(TBD
	Identifies the preamble

	        Ranging Status
	2
	Indicates whether ranging preamble within acceptable limits by ABS. 0 = success,1 = continue, 2= abort.  

	        If (Ranging Status==0 or 1){
	
	

	            Information Indication 
	2
	Indicates the type of following information:

Bit0: “1” adjustment parameters follow 

Bit1: “1” Resource allocation follows 



	          If ( Information Indication bit 0==1){
	-
	-

	             Adjust Parameter Indicator
	3
	Bit 0: “1” Timing Adjust is included. 

Bit 1:”1” Power Adjust is included.

Bit 2: “1” Frequency Adjust is included.  

	If (Adjust Parameter Indicator bit 0==1){
	
	

	                    Timing Adjust Information 
	32
	Tx timing offset adjustment 

	             } 
	
	

	If (Adjust Parameter Indicator bit 1==1){
	
	

	                    Power Adjust Information
	8
	Tx Power offset adjustment 

	             }
	
	

	If (Adjust Parameter Indicator bit 2==1){
	
	

	                   Frequency Adjust Information
	32
	Tx frequency offset adjustment 

	             }
	
	

	           }
	
	

	           If(Information Indication bit 1==1){
	
	

	              Resource Assignment Information
	TBD
	Size of Resource Allocation sub fields depends on system bandwidth or frequency partition size and number of concatenated subframes allocated by this IE.

	              MCS
	5
	Modulation and coding scheme used for the burst

	          }
	
	

	        }
	
	

	     If (Ranging Status==2 ) {
	
	

	          Abort Information Indicator
	3
	Bit 0: “1” Downlink Frequency Override is included;
Bit 1: “1” Preamble Index Override is included;

Bit 2: “1” Ranging Abort Timer is included;

	          If ( Abort Information Indicator bit0==1) {
	
	

	                Downlink Frequency Override  
	 32
	Center frequency, in kHz, of new DL channel where the AMS should re-attempt ranging

	          }
	
	

	          If ( Abort Information Indicator bit1==1) {
	
	

	                Preamble Index Override  
	 TBD
	Preamble Index of new target ABS(s) where the AMS should re-attempt ranging

	          }
	
	

	          If ( Abort Information Indicator bit2==1) {
	
	

	                 Ranging Abort Timer
	  8
	Timer defined by an ABS to prohibit the AMS from attempting network entry at this ABS, for a specific time duration

	          }
	
	

	      }
	
	

	     }
	
	

	  }
	
	

	  }
	
	

	Padding bits 
	
	

	}
	-
	-


Decoding Status Bitmap

When bit value==1, this indicates at least one preamble code has been successfully decoded within the ranging slot to which this bit value is mapped.
Received Preamble count 
 The number of preambles successfully received in the same slot
Preamble index

Identifies the ranging preamble used.
Ranging Status

Indicate whether ranging preamble within acceptable limits by ABS. 0 = success,1 = continue, 2= abort.  
Information Indication

Indicates the type of information that follows. Bit#0=1: Adjustment parameter follows; Bit#1=1: Resource allocation follows.
Adjust Parameter Indicator
Indicates the adjustment parameters which follow.  Bit 0: “1” Timing Adjust is included; Bit 1:”1” Power Adjust is included. Bit 2: “1” Frequency Adjust is included. 

Timing Adjust
Tx timing offset adjustment (signed 32-bit). The amount of time required to adjust AMS transmission so the bursts will arrive at the expected time instance at the ABS. Units are TBD. The AMS shall advance its burst transmission time if the value is negative and delay its burst transmission if the value is positive.
Power Level Adjust
Tx Power offset adjustment (signed 8-bit, 0.25 dB units) Specifies the relative change in transmission power level that the AMS is to make in order that transmissions arrive at the ABS at the desired power. When sub-channelization is employed, the subscriber shall interpret the power offset adjustment as a required change to the transmitted power density.
Offset Frequency Adjust 
Tx frequency offset adjustment (signed 32-bit, hertz units) Specifies the relative change in transmission frequency that the AMS is to make in order to better match the BS. If the value is less than half of the channel bandwidth, this is fine-frequency adjustment within a channel, otherwise, this is reassignment to a different channel. The AMS shall increase its Tx frequency if the value is positive and decrease its Tx frequency if the value is negative.
Resource Assignment Information
Size of Resource Allocation sub fields depends on system bandwidth or frequency partition size and   number of concatenated subframes allocated by this IE. .
MCS

Modulation and coding scheme used for the burst
Abort Information Indicator 
Indicates the ‘abort’ information which follows. Bit 0: “1” Downlink Frequency Override is included; Bit 1: “1” Preamble Index Override is included; Bit 2: “1” Ranging Abort Timer is included.
Downlink Frequency Override

Center frequency, in kHz, of new DL channel where the AMS should re-attempt ranging.
Preamble Index Override

Preamble Index of new target ABS(s) where the AMS should re-attempt ranging. If the TLV includes two or more Preamble Indices, the first one in the list is the most preferable and the second is the next preferable. When the TLV is used with Downlink frequency override TLV, the AMS should re-attempt ranging on the new DL channel identified by the Preamble Indices
Ranging Abort Timer

Timer defined by an ABS to prohibit the AMS from attempting network entry at this ABS, for a specific time duration.
  --------------------------------------------------------  Text End  ------------------------------------------------------------
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