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In clause 6.17.2, Section number need to be changed by 6.17.1

In clause 6.17.3, Section number need to be changed by 6.17.2

After Section number changing, in clause 6.17.2 Upstream Management, below red contents sould be added in order to support CDMA code ranging.

6.17.2 Upstream Management
Upstream ranging management consists of two procedures: initial ranging and periodic ranging. Initial ranging (see 6.16) allows a CPE joining the network to acquire correct transmission parameters, such as time offset and Tx power level, so that the CPE can communicate with the BS. The WRAN PHY specifies a ranging subchannel and a set of special pseudonoise ranging codes. Subsets of codes shall be allocated in the UCD channel encoding for initial ranging, periodic ranging requests, and BRs so that the BS can determine the purpose of the received code by the subset to which the code belongs. CPEs that wish to perform one of the aforementioned operations shall select, with equal probability, one of the codes of the appropriate subset, modulate it onto the ranging subchannel, and subsequently transmit in ranging slot selected with equal probability from the available ranging slots on the upstream subframe. A CPE shall select one Ranging Slot from all available ranging slots in the upstream frame using a uniform random process. Details on the modulation and ranging codes are specified in 8.9.3. Following initial ranging, periodic ranging allows the CPE to adjust transmission parameters so that it can maintain upstream communications with the BS.

The following subclauses summarize the general algorithm for initial ranging and periodic ranging.
6.17.2.1 Contention-based initial ranging and automatic adjustments

A CPE that wishes to perform initial ranging with CDMA code shall take the following steps:
1)  The CPE, 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 CPE shall choose a Ranging Code (from the Initial Ranging domain) using a uniform random process. The selected Ranging Code is sent to the BS (as a CDMA code) in the selected Ranging Slot.
2)  The BS cannot tell which CPE sent the CDMA ranging request; therefore, upon successfully receiving a CDMA ranging code, the BS broadcasts a ranging response message that advertises the received ranging code as well as the ranging slot (OFDMA symbol number, etc.) where the CDMA ranging code has been identified. This information is used by the CPE that sent the CDMA ranging code to identify the ranging response message that corresponds to its ranging request. The ranging response message contains all the needed adjustment (e.g., time, power, and possibly frequency corrections) and a status notification.
3) Upon receiving a ranging response message with “Continue” status, the CPE shall continue the ranging process as done on the first entry (using random selection rather than random backoff) with ranging codes randomly chosen from the initial ranging domain sent on the ranging slots.
4) When the BS receives an initial-ranging CDMA code that requires no corrections, the BS shall provide BW allocation for the CPE using the CDMA_Allocation_IE to send an RNG-REQ message. Sending the RNG-RSP message with status “Success” is optional. 
5) Initial ranging process is over after receiving RNG-RSP message, which includes a valid Basic CID (following a RNG-REQ transmission on a CDMA Allocation IE). If this RNG-RSP message includes “continue” indication, the ranging process should be continued using the ranging mechanisms.
6) The timeout required for CPE to wait for RNG-RSP, following or not following CDMA Allocation IE, is defined by T3.

6.17.2.2 Periodic ranging and automatic adjustments

The following summarizes the general algorithm for periodic ranging.
1) For each CPE, the BS shall maintain a T27 timer (Table 288). At each expiration of the timer and provided the CPE is available (e.g., performing out-of-band measurements, requested a timeout – see 6.9.24), the BS shall grant bandwidth to the CPE for an upstream transmission. The timer is restarted each time a unicast grant is made to the CPE. As a result, as long as the CPE remains active, the BS does not specifically grant bandwidth to the CPE for a ranging opportunity.

2) Each CPE shall maintain a T4 timer (Table 288). The expiration of this timer indicates to the CPE that it has not been given the opportunity to transmit to the BS for an extended period of time. Operating on the assumption that its upstream transmission parameters are no longer usable, the CPE initiates a restart of its MAC operations.

3) For each unicast upstream burst grant, the BS determines whether or not a transmitted signal is present. If no signal is detected in a specified number of successive grants, the BS shall terminate link management for the associated CPE.

4) For each unicast upstream burst grant in which a signal is detected, the BS makes a determination as to the quality of the signal. If the signal is within acceptable limits and the data carried in the burst includes the RNG-REQ message, the RNG-RSP message shall be issued with a status of success. If the signal is not within acceptable limits, the RNG-RSP message shall be issued that includes the appropriate correction data and a status of continue. If a sufficient number of correction messages are issued without the CPE signal quality becoming acceptable, the BS shall send the RNG-RSP message with a status of abort, and terminate link management of the CPE.

5) The CPE shall process each RNG-RSP message it receives, implementing any PHY corrections that are specified (when the status is continue) or initiating a restart of MAC activities (when the status is abort).

6) The CPE should respond to each upstream bandwidth grant addressed to it, provided its transmission does not cause harmful interference to incumbents. When the status of the last RNG-RSP message received is continue, the RNG-REQ message shall be included in the transmitted burst. When the status of the last RNG-RSP message received is success, the CPE shall use the grant to service its pending upstream data queues. If no data is pending, the CPE shall keep quiet and does not transmit any data, as to keep interference at lower levels and hence improve coexistence.

A CPE that wishes to perform periodic ranging with CDMA code shall take the following steps:

1) The CPE shall choose randomly a Ranging Slot (with random selection with equal probability from available Ranging Slots in a single frame) at the time to perform the ranging, then it chooses randomly a Periodic Ranging Code and sends it to the BS (as a CDMA code).
2) If the CPE does not receive a response, the CPE may send a new CDMA code at the next appropriate ranging transmission opportunity at one step higher power level.
3) The BS cannot tell which CPE sent the CDMA ranging request; therefore, upon successfully receiving a CDMA periodic ranging code, the BS broadcasts a ranging response message that advertises the received periodic ranging code as well as the ranging slot (OFDMA symbol number, subchannel, etc.) where the CDMA periodic ranging code has been identified. This information is used by the CPE that sent the CDMA periodic ranging code to identify the ranging response message that corresponds to its ranging request. The ranging response message contains all the needed adjustment (e.g., time, power, and possibly frequency corrections) and a status notification.
4) Upon receiving a Ranging Response message with continue status, the CPE shall continue the ranging process with further periodic ranging codes randomly chosen. Upon receiving a RNG-RSP message with success status, the CPE shall restart timer T4.

5) Using the OFDMA ranging mechanism, the periodic ranging timer(T4) is controlled by the CPE, not the BS.
6) The BS may send an unsolicited RNG-RSP as a response to a CDMA-based bandwidth-request or any other data transmission from the CPE.
7) Upon timeout of CPE internal T4 timer, the CPE shall perform Periodic Ranging according to procedure above.
8) When the SS receives an unsolicited RNG-RSP message, it shall reset the periodic ranging timer and adjust the parameters (timing and power, etc.) as notified in the RNG-RSP message.
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Abstract


This submission describes the proposed resolution for Ranging on caluse 6.17 of working document v0.5.0. 
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