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Introduction

This contribution proposes the details of the ranging acknowledgement message. The proposed Ranging ACK message facilitates the following two enhancements in comparison with the initial ranging process in the legacy systems:

1. latency reduction by enabling a fast recovery for AMS from a failed random access attempt for initial ranging, and 
2. overhead reduction by providing more efficiently coded ranging response information in the Ranging ACK message, instead of using multiple  RNG-RSP messages as done in the legacy system.

Proposed AWD Text Changes

Remedy 1

On the 16m AWD 80216m-09_0010r2, page 87, line 16, make the following changes to subsection 15.2.15.3.1:
--------------------------------------------------  Text Start  -----------------------------------------------------------------

15.2.15.3.1 Contention-based initial ranging and automatic adjustments.

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 using the random backoff. The random backoff shall use a binary truncated exponent algorithm. After selecting the Ranging Slot, the AMS shall choose a ranging sequence (from the Initial Ranging domain) using a uniform random process. The selected ranging sequence is sent to the ABS in the selected Ranging Slot. 

— The ABS should respond with an AAI_RNG-ACK indication message including a Decoding Status Bitmap in a predefined, subsequent DL subframe as defined per 15.2.5.8. Each bit of Decoding Status Bitmap field corresponds to one The AAI_RNG-ACK message provides responses to all the successfully received and decoded IR requests in initial ranging slots in a previous UL subframe. If the AMS finds in the status indication message RNG-ACK Bitmap that no initial ranging sequence has been successfully decoded in the ranging slot selected by the AMS, or it does not find a response in the AAI_RNG-ACK message to its IR access attempt, the AMS considers its initial ranging request is failed and restarts the initial ranging procedure. 
Upon successfully receiving a CDMA ranging sequence, the ABS broadcasts a AAI_RNG-RSP message. AAI_RNG-RSP message can be linked to the corresponding bit of the decoding status bitmap. The AAI_RNG-RSP message contains all the needed adjustment (e.g., time, power, and possibly frequency corrections) and a status notification.
— To a successfully received IR request, there are three possible responses from ABS to AMS provided in the AAI_RNG-ACK Message:

1) IR continue: the ABS provides the needed adjustments (e.g., time, power, and possibly frequency corrections) and a status notification of “continue”.

2) IR success: the 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 message.

3) IR abort: the ABS requests the AMS to abort the ranging process.
— Upon receiving a AAI_RNG-RSP message Continue status notification and parameter adjustments in the AAI_RNG-ACK message, 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 sequences randomly chosen from the initial ranging domain sent on the periodic initial ranging region. 

—When the ABS receives an initial-ranging CDMA code that requires no corrections, the ABS shall provide BW allocation for Upon receiving a Success status notification, the AMS shall wait for the ABS to provide UL BW allocation. When receiving an UL BW allocation, the AMS to shall send the AAI_RNG-REQ message. Sending the AAI_RNG-RSP message with status "Success" is optional.
— Initial ranging process is over after receiving AAI_RNG-RSP message, which includes a TSTID (temporary station ID) to be used until STID is received at successful registration.(following a AAI_RNG-REQ transmission).
— The timeout required for AMS to wait for AAI_RNG-RSP, following or not following CDMA Allocation A-MAP IE, is defined by T3 (TBD).
------------------------------------------------------  Text End  ---------------------------------------------------------------
Remedy 2

On the 16m AWD 80216m-09_0010r2, page 24, line 64, add the following subsection:
--------------------------------------------------  Text Start  -----------------------------------------------------------------
15.2.5.8 AAI_RNG-ACK 
The AAI_RNG-ACK message is sent by the ABS in response to the CDMA ranging request during initial ranging, period ranging and HO ranging in order to provide PHY-level adjustment (e.g. timing offset, power level and frequency offset). The AAI_RNG-ACK shall include the following parameters:

· Management Message Type

· RNG-ACK Bitmap: The size of this bitmap is decided by the number of ranging slots in the previous frame. Each bit indicates the decoding status of the corresponding ranging opportunity.

· 0b0: No ranging code is detected;

· 0b1: At least one code is detected.

· For each bit=0b0 in the RNG-ACK Bitmap, the following parameters shall be included:

· Number of received codes: The number of ranging code indices detected in this corresponding ranging opportunity.
· For each received ranging codes, the following parameters shall be included:
· Code Index: Code index received in this ranging opportunity.

· Ranging status: Used to indicated whether UL messages are received within acceptable limits by the ABS

· 0b01: continue

· 0b11: abort

· 0b00: success

· If Ranging status is 0b01, the following parameters shall be included:

· Adjustment parameters indication (API)

· Bit#0 = 1: Time offset adjustment is included. In this case, the following parameters shall be included:
· Timing offset adjustment (10 bits)

· Bit#1 = 1: Power level adjustment is included. In this case, the following parameters shall be included: 

· Power level adjustment (3 bits)

· Bit#2 = 1: Frequency offset adjustment is included. In this case, the following parameters shall be included:
· Frequency offset adjustment (8 bits)
------------------------------------------------------  Text End  ---------------------------------------------------------------
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