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Introduction

1 Text Proposal
================= Start of Proposed Text ========================
15.2 Power Management
15.2.x Sleep Mode
Sleep mode is a state in which an AMS can be absent for pre-negotiated periods of interval from the serving ABS air interface. A single power saving class is managed per AMS in order to handle all its active connections. Sleep mode may be activated when an AMS is in the connected state. When in sleep mode, the serving ABS keeps a context of AMS i.e., all the information related to the connections belonging to the AMS as in Normal operations.
When Sleep Mode is active, the AMS is provided with a series of alternate listening window and sleep windows. The listening window constitutes the availability period in which the AMS exchanges control signaling as well as data with the ABS in the same way as in normal operation. The sleep window is the period of absence which characterizes the unavailability of AMS in DL or UL traffic to the serving BS. Therefore, during the sleep window, the AMS may power down one or more physical components or perform activities that do not require communication with the serving ABS. Such activities may include scanning for neighboring ABS, co-located co-existence operations etc.

AMS can verify synchronization with ABS during the listening window. If AMS wakes up and notices through the fine synchronization (frame based) that it is not well synchronized, then it waits for the PA-Preamble to get perfect synchronization with ABS. In the case AMS wakes up at the SFH, then it acquire the system information to verify synchronization. This operation ensures that the Base station ID, the super frame number etc are as expected when the Sleep window is longer than a Super frame length.

If the AMS wakes up to detect that there has been a change of ABS, then it exits Sleep mode and performs network entry with the new ABS. Likely when an AMS detects its information is not up-to-date, then it shall continue reception and shall not transmit in the listening window until updating the system information from the SFH. 
The length of successive sleep windows may remain constant or may be adaptive based on traffic conditions. Sleep windows and listening windows may also be dynamically adjusted for the purpose of data transportation as well as MAC control signaling transmission. AMS may send and receive data and MAC control signaling without deactivating the Sleep Mode.
The capability of sleep mode is negotiated through a TLV encoding in REG-REQ/RSP or RNG-REQ/RSP message during Network Entry/Re-Entry. After completing Network Entry/Re-Entry procedure, AMS starts in the Normal Operation and enters Sleep mode by initiating Sleep mode Entry procedure.
For each involved AMS, the ABS keeps context known as Sleep Cycle settings which keeps track of all the parameters related to the AMS’ current sleep cycle. The Sleep cycle settings apply to all the connections of the AMS and is indicated by the Sleep Cycle ID (SCID).

15.2.x.1 Sleep mode initiation
Sleep mode entry can be initiated either by the AMS or by the ABS. When AMS is in active mode, parameters of the sleep cycle are negotiated between the AMS and ABS. ABS makes the final decision regarding the AMS request and instructs the AMS to enter sleep mode. The negotiation of sleep parameters is performed by using MAC management messages MOB_SLP-REQ and MOB_SLP-RSP. The AMS enters Sleep mode by first going into the Sleep window at the start of the Start Frame number, a parameter specified in the MOB_SLP-REQ message. 
The AMS can initiate the negotiation by sending a MAC management message using a MOB_SLP-REQ message to the ABS to request to enter sleep mode. ABS responds by sending back another MAC management message using MOB_SLP-RSP to AMS. The procedure of sending the different message could be using HARQ if any.
Alternatively, the ABS can also send a unsolicited MOB_SLP-RSP message to the AMS, and the AMS may acknowledge it.


[image: image1]
Figure 1: AMS-initiated Sleep negotiation
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Figure 2: ABS-initiated Sleep negotiation
15.2.x.2 Sleep mode operation
15.2.x.2.1 Sleep cycle operation

 A sleep cycle is the summation of a sleep window and a listening window. The start of the listening window is aligned at the frame boundary. ABS keeps synchronizing with AMS on the sleep/listening windows’ boundary.
A sleep cycle is identified by a SCID which represents the profile of a specific sleep cycle. AMS or ABS may request change of sleep cycle through explicit signaling.
The parameters which constitute the Sleep cycle (settings) within the PSC are as follows: 

- Listen Window: length of the Listen window in unit of frames
- Initial Sleep Window: length of initial Sleep window in units of frames

- Final Sleep Window: length of initial Sleep window in units of frames  
- Final Sleep Window exponent
- Listen Window Extension Flag (LWEF): 

If LWEF = 0, indicates that the Listen window is of fixed duration.

If LWEF = 1, indicates that the Listen window can be extended and is of variable duration

- Traffic Indication Message Flag (TIMF)


If TIMF = 0, then a Traffic Indication Message is never sent


If TIMF = 1, then a Traffic Indication Message is sent every Listen window
- Traffic Indication Message Counter (TIMC)

TIMC = n, then a Traffic Indication Message is sent at every n sleep cycle
15.2.x.2.2 Sleep cycle adaptation to traffic pattern

The sleep cycle of the single PSC shall be adaptive to traffic pattern (change, addition or deletion of connections). Therefore different profiles of sleep cycle can be introduced to adapt the PSC to traffic behavior. As per default the listening window is extendable, three major kinds of sleep cycle can be profiled:

· Fixed Sleep cycle without Traffic Indication Message
· Fixed Sleep cycle with Traffic Indication Message
· Variable Sleep cycle with Traffic Indication Message
AMS may choose to send a BW-REQ with UL Sleep Extended Control Sub Header to change the sleep cycle into any of these different settings by activating a different profile according to the traffic pattern (addition or deletion of connections). The change in the sleep cycle may be also accomplished by the AMS sending a MOB_SLP-REQ message with Request Code = 0b11 and the SCID of a previously defined sleep cycle and the ABS responds with a MOB_SLP-RSP message to confirm the change along with the start frame number of the next sleep cycle. At that point the sleep cycle changes to the new sleep cycle. ABS also can send a MOB_SLP-RSP to change the sleep cycle of an AMS.
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Figure 3: Sleep cycle change following traffics pattern
15.2.x.2.2.1 Fixed Sleep cycle without Traffic indication Message
In the PSC using this type of sleep cycle, the initial and final sleep windows are of same length. This sleep cycle is suitable for real-time traffic, i.e. VoIP. The sleep cycle is characterized by a default sleep window and default listening window. The AMS and the ABS exchange UL and DL traffic during the default listening window. The ABS buffers DL traffic during the default sleep window and sends it during listening window. The default listening is extensible or not, depending on the configuration adopted. If the AMS has UL traffic, then it is sent either during default listening windows (if AMS already has UL allocations for UL data) or there may be a BW request message sent during the sleep window. 
For this kind of sleep cycle profile:

LWEF =1 or 0. This depends on the type of configuration that the sleep mode implements. 

TIMF=0, therefore there is no TIMC.
15.2.x.2.2.2 Fixed Sleep cycle with Traffic indication Message
In the PSC using this type of sleep cycle, the initial and final sleep windows are of same length. This sleep cycle is suitable for a mixture of different kinds of traffics (, i.e. VoIP, BE, EMBS etc). The default listening is always extensible and TIMF set to 1. The sleep cycle is characterized by a default sleep window and default listening window. The AMS and the ABS exchange UL and DL traffic during the default listening window. The ABS buffers DL traffic during the default sleep window and sends it during listening window. The default listening is always extensible. If the AMS has UL traffic, then it is sent during listening windows (if AMS already has UL allocations for UL data). In case AMS doesn’t have UL allocations a BW request message may be sent during the default sleep window.
Traffic indication message is sent for non real time traffic during the default listening window. The traffic indication can be sent after every n sleep cycles by setting the traffic indicator message counter (TIMC) to n when the sleep cycle length is compliant. If the sleep cycle is not long (based on sleep and listening windows), sending the traffic indication every n sleep cycles produces less overhead. When the traffic indication is negative, AMS carries out real time and/or EMBS traffics only during the default listening window.
For this kind of sleep cycle profile:

LWEF = 1.
TIMF=1, when this parameter is set to 1 then TIMC is expected

TIMC=n (two bits) e.g., if n=1, then the TIMF is expected every sleep cycle

15.2.x.2.2.3 Variable Sleep cycle with Traffic Indication Message
In the PSC using this kind of sleep cycle, the length of initial sleep window is not the same as the length of the final sleep window. The sleep cycle is characterized by a sleep window exponentially growing and a default listening window. Traffic indication message is always expected and default Listening window is extensible too. If the Traffic Indication message is negative for the AMS or if there is no UL traffic during the listening window, the sleep window length is updated every sleep cycle using the following rule:

Sleep window = min (2*(Previous sleep window), Final sleep window)   (1)
If traffic is exchanged between AMS and ABS during any default listening window, extending de facto the default listening window, then the length of the next Sleep Window is reset to an Initial Sleep window. The Initial sleep window could be the same as the first initial sleep or of different length according to a signal, MOB_ISW-REQ send by ABS or AMS to request a new value to replace the old Initial Sleep Window. ABS or AMS may reply with a MOB_ISW-RSP to that request. This new signaling is justified by the fact that it could be few bits only, reducing the overhead instead of reusing a MOB_SLP-REQ/MOB_SLP-RSP for a change of the initial window. 
AMS may change the sleep cycle to different settings by activating a different Sleep Cycle instead as detailed in section 15.2.x.2.2. The Listen window can also be terminated using similar mechanisms as outlined in section 15.2.x.2.3.2.
For this kind of sleep cycle profile:

LWEF = 1.

TIMF=1, when this parameter is set to 1 then TIMC is expected

TIMC=1, indicating in this case that the Traffic indication is expected at every default listening.
15.2.x.2.3 Listening window operation

During the listening window, the AMS can receive DL data and MAC control signaling from ABS. AMS may transmit CQI report to ABS for DL Schedule. AMS can also send data if any uplink data is scheduled for transmission.

15.2.x.2.3.1 Traffic Indication Message
During the AMS listening window, ABS may transmit Traffic Indication Message intended for one or a group of AMS’s using the MOB_TRF-IND message. The traffic indication message is placed at a pre-determined fixed location (TBD) in the Super frame. It indicates whether or not there is traffic addressed to one or multiple AMSs. This message is sent if the traffic indication message flag is set to 1, in which case the Traffic indication message counter (TIMC) is also expected. According to the sleep cycle profile used, the TIMC can define the cadence of receiving the traffic indication message. 
Upon receiving negative traffic indication in the traffic indication message, the AMS can go to sleep for the next sleep cycle or carry out other traffics during the listen window according to the sleep cycle profile used. However, when the Traffic indication is positive, and if the LWEF is set to 1, the default Listening window may be extended to cover the data reception/sending. 
15.2.x.2.3.2 Listening Window Extension

The listening window duration can be dynamically adjusted based on traffic availability or control signaling in AMS or ABS. The listening window can be extended through explicit signaling or implicit method. The listening window cannot be extended beyond the end of the current sleep cycle.
The Listen window shall be extended and the extension limit can be until the next Listen window if any of the following conditions is true:

1. If the Listen window ends, but the ABS has pending HARQ retransmission retries and is waiting for HARQ ACK for DL data. That means a HARQ traffic timer is still running. If the HARQ traffic timer expires without receiving ACK or NAK, it is restarted and the listening window extended. The timer is also stopped and restarted after receiving a NAK. The timer is only stopped with no restart when the HARQ operation receives an ACK. 
2. If the Listen window ends, but the AMS has pending HARQ retransmission retries and is waiting for HARQ ACK for UL data. In which case the HARQ Traffic timer is still running, same as above.
3. If the AMS has sent in a BW-REQ message during Listen window.

4. If the TIMF = 1 with a variable Sleep cycle and the ABS send a positive traffic indication message.
5. If the data burst timer is not expired, indicating possible incoming data burst, in case this feature is configured to signify the end of data reception instead of using signaling.
Except for the variable sleep cycle case, if a listening window is extended by l frames in all, the length of the sleep window following the listening window should be s-l frames, supposing that the default sleep window should be s. During the sleep capability negotiation, timers or signaling mode can be selected to end the extension of the listening window. In case of signaling the extension may continue until the next Listening window or until AMS receives or sends a DL/UL Sleep control extended subheader. The AMS may also send a BR=0 message to indicate end of UL data transmission and the ABS has no pending DL traffic. When using timer, a Data Burst Timer is started at the reception of the first data and this timer is restarted at every reception of a new data until the timer expired or the next listening window is reached. 

15.2.x.2.4 Periodic ranging in Sleep Mode

16m-MS performs CDMA code-based Periodic Ranging according to 6.3.21.5.2 in REV2/D7.

15.2.x.2.5 CQI Feedback during Sleep Mode

TBD
15.2.x.2.6 ARQ/HARQ Operations during Sleep Mode


TBD
15.2.x.2.7 Sleep mode termination

Sleep mode termination can be initiated by either the AMS or the ABS. If AMS-initiated, then the AMS sends a MOB_SLP-REQ message with de-activation request and subsequently the ABS responds with MOB_SLP-RSP message. The final decision to terminate rests with the ABS. The ABS can also send an unsolicited MOB_SLP-RSP message to de-activate with immediate effect and the MS needs to reply with an acknowledgement [TBD] to confirm the de-activation message received.

1.1.1.1.1 MOB_SLP-REQ (sleep request) message for 16m

The AMS in Normal Operation may use the MOB_SLP-REQ message with Request_Code = 0b01 to request a permission to enter Sleep Mode. The AMS in Sleep Mode can change the characteristic of Sleep Mode or exit from Sleep Mode by transmitting MOB_SLP-REQ with Request Code = 0b10.


Table 1: MOB_SLP-REQ Message Format

	Syntax
	Size (bit)
	Notes

	MOB_SLP-REQ_Message_format() {
	—
	—

	Management Message Type =XXX
	8
	—

	Request_Code
	2
	0b00 : Exit from Sleep Mode

0b01 : Activate Sleep Mode

0b10 : Change Sleep Mode

0b11 : Reserved

	Reserved
	1
	Shall be set to zero

	SCID
	4
	

	if(Request_Code == 0b01  || Request_Code == 0b10) {
	—
	—

	TIMF
	1
	0 : DL unicast Traffic Indication via MOB_TRF-IND message is not required
1 : DL unicast Traffic Indication via MOB_TRF-IND message is required

	If(TIMF==1){
	
	

	TIMC
	2
	Indicate the number of sleep cycle before receiving a TIMF.

	}
	
	

	LWEF
	1
	0 : Listening Window Extension scheme is not supported
1 : Listening Window Extension scheme is supported

	Start Frame Number
	6
	Least Significant 6 bits of Frame Number

	Initial Sleep Window
	8
	—

	Final Sleep Window
	10
	—

	Final Sleep Window exponent
	3
	

	Listening Window
	6
	—

	}
	—
	—

	Padding
	variable
	Padding bits to ensure byte aligned.

	}
	—
	—

	TLV encoded Information
	variable
	

	}
	—
	—


Parameters shall be as follows

Request Code

This indicates request type of MOB_SLP-REQ message.

0b00 = MOB_SLP-REQ message is transmitted to exit from sleep Mode

0b01 = MOB_SLP-REQ message is transmitted to enter sleep Mode

0b10 = MOB_SLP-REQ message is transmitted to change the characteristics of sleep Mode

0b11 = Reserved.
     SCID

A 4-bit ID field that identifies a particular sleep cycle profile for a given AMS.

TIMC
This indicates the counter of sleep cycles before receiving a traffic indication message

TIMF
1 = BS is requested to transmit a MOB_TRF-IND message during an MS’s Listening Window. When the BS has DL pending unicast data traffic for the MS, the BS informs the MS of positive traffic indication via MOB_TRF-IND message.

0 = Traffic Indication via MOB_TRF-IND is not required

LWEF

This indicates whether Listening Window Extended scheme is or not supported.

Start_Frame_Number

Start frame number for first sleep window. This represents the 6 significant bits of frame number in which MS enters the first sleep state in Sleep Mode. 

Initial_Sleep_Window

This indicates an assigned duration for the initial sleep window (measured in frames).

Final Sleep Window
This parameter shall be used only when TRF-IND_required = 1. This indicates assigned duration for the final sleep window (measured in frames).

Final Sleep Window Exponent
Assigned factor by which the final-sleep window is multiplied in order to calculate the final-sleep window. The following formula is used: final-sleep window = final-sleep window base × 2(final-sleep window exponent).
Listening_Window

Assigned Duration of MS listening window (measured in frames). The Basic_Listening_Window may be extended as long as there is UL/DL data traffic between MS and BS
The following TLV parameter may be included in the MOB_SLP-REQ message transmitted by the BS.
HARQ Traffic Timer

Timer defined to regulate HARQ operations for listening extension. If the timer expires without receiving ACK or NAK, it is restarted. The timer is also stopped and restarted after receiving a NAK. The timer is only stopped with no restart when the HARQ operation receives an ACK. 

According to the sleep mode capability negotiated, the following parameter can be encoded as TLV:

Data Burst Timer 
Timer defined to regulate the listening window ending without using signaling. It may also trigger listening window extension if it didn’t expire.

The MOB_SLP-REQ shall include the following parameters encoded as TLV tuples
HMAC/CMAC Tuple (see XXX)
The HMAC/CMAC Tuple shall be the last attribute in the message.

1.1.1.1.2 MOB_SLP-RSP (sleep response) message for 16m

The MOB_SLP-RSP message shall be sent from ABS to a AMS in response to a MOB_SLP-REQ message. The 16m-BS may send the MOB_SLP-RSP message with Response_Code = 0b00 in unsolicited manner. In this case, the BS shall allocate a UL burst so that the AMS can acknowledge on the UL burst. [TBD] 
When an AMS transmits MOB_SLP-REQ message in a certain frame, if there is an unsolicited MOB_SLP-RSP message sent by the ABS in the same frame, the MS shall stop the procedure of the AMS-initiated request for Sleep Mode and follow the request sent by the BS in unsolicited manner, and the BS shall ignore the AMS-initiated request.

The request sent by an AMS may be rejected by a BS. 

Table 2 MOB_SLP-RSP message format
	Syntax
	Size (bit)
	Notes

	MOB_SLP-RSP_Message_format() {
	—
	—

	Management Message Type = XXX+1
	8
	—

	Response_Code
	2
	0b00 : Request by BS in Unsolicited Manner

0b01 : Approval of MOB_SLP-REQ

0b10 : Rejection of MOB_SLP-REQ

0b11 : Reserved

	if(Response_Code == 0b00 || 0b01) {
	
	

	Operation
	2
	0b00 : Exit Sleep Mode

0b01 : Enter Sleep Mode

0b10 : Change Sleep Mode

0b11 : Reserved

	   SCID
	4
	

	if(Operation == 0b01 || 0b10) {
	—
	—

	TIMF
	1
	0 : Traffic Indication via MOB_TRF-IND message is  disabled
1 : Traffic Indication via MOB_TRF-IND message is  enabled

	LWEF
	1
	0 : Listening Window Extended scheme is  disabled
1 : Listening Window Extended scheme is enabled

	Start_Frame_Number
	6
	Least Significant 7 bits of Frame Number

	Initial Sleep Window
	8
	——

	       Final Sleep Window
	10
	—

	Final Sleep Window exponent
	3
	——

	Listening Window
	6
	—

	if(TIMF == 1) {
	—
	—

	SLPID 
	10
	—

	TIMC
	2
	Indicate the number of sleep cycle before receiving a TIM.

	Reserved
	4
	—

	  }
	—
	—

	}
	
	

	}
	
	

	TLV encoded Information
	variable
	

	}
	—
	—


Parameters shall be as follows

Response_Code

This indicates response type of MOB_SLP-RSP message.

0b00 = MOB_SLP-RSP message is transmitted in unsolicited manner

0b01 = MOB_SLP-RSP message is transmitted to approve the request sent by MS

0b10 = MOB_SLP-RSP message is transmitted to reject the request sent by MS

Operation

This indicates request type of MOB_SLP-RSP message.

0b00 = Requests the exit from sleep Mode

0b01 = Requests entrance to sleep Mode

0b10 = Requests the change of the characteristics of sleep Mode

0b11 = Requests re-activation of a previously defined Sleep cycle using the Sleep_Cycle_ID.

     Sleep_Cycle_ID


    A 4-bit ID assigned to identify the particular sleep cycle settings for a given AMS.

TIMF
1 = BS enables to transmit a MOB_TRF-IND message during an MS’s Listening Window. When the BS has DL pending data traffic for the MS, the BS informs the MS of positive traffic indication via MOB_TRF-IND message.

0 = Traffic Indication via MOB_TRF-IND is disabled
LWEF
This indicates whether Extended Listening Window scheme (see 10.xx) is supported or not.

Start_Frame_Number

Start frame number for first sleep window. This represents the 6 significant bits of frame number in which MS enters the first sleep state in Sleep Mode. 
Initial_Sleep_Window

This indicates an assigned duration for the initial sleep window (measured in frames).

Final Sleep Window
This parameter shall be used only when TIMF = 1. This indicates assigned duration for the final sleep window (measured in frames).

Final Sleep Window Exponent
Assigned factor by which the final-sleep window is multiplied in order to calculate the final-sleep window. The following formula is used: final-sleep window = final-sleep window base × 2(final-sleep window exponent).

Listening_Window

Assigned Duration of MS listening window (measured in frames). The Basic_Listening_Window may be extended as long as there is UL/DL data traffic between AMS and ABS
SLPID

This is a number assigned by the ABS when TIMF is set to 1. This number shall be unique in the sense that it is assigned to a single AMS that is instructed to enter sleep mode. The other AMS shall not be assigned the same number while the AMS is still in sleep mode.

The following TLV parameter may be included in the MOB_SLP-RSP message transmitted by the BS.

HARQ Traffic Timer

Timer defined to regulate HARQ operations for listening extension. If the timer expires without receiving ACK or NAK, it is restarted. The timer is also stopped and restarted after receiving a NAK. The timer is only stopped with no restart when the HARQ operation receives an ACK. 

According to the sleep mode capability negotiated, the following parameter can be encoded as TLV:

Data Burst Timer 
Timer defined to regulate the listening window ending without using signaling. It may also trigger listening window extension if it didn’t expire.

The MOB_SLP-RSP shall include the following parameters encoded as TLV tuples
HMAC/CMAC Tuple (see XXX)
The HMAC/CMAC Tuple shall be the last attribute in the message.
1.1.1.1.3 MOB_TRF-IND (traffic indication) message for 16m

This message is sent from the ABS to the AMS. The AMS, which is not assigned SLPID, shall ignore this message. The message indicates whether there is the DL traffic buffered for each AMS with TIMF = 1 in Sleep mode. For an AMS with assigned SLPID in Sleep mode, the AMS shall wake up during the listening window (according to TIMC) and check this message in its pre-determined location (TBD) and do the following procedure: 

- If the MS receives the MOB_TRF-IND message, it shall decode this message to seek an indication addressed to it. In other words, the AMS shall read the SLPID-Group Indication bit-map and Traffic Indication bit-map assigned to it

There are two formats for the MOB_TRF-IND message, indicated by the FMT field. When FMT = 0, if the MS does not find its own SLPID-Group Indication bit-map or Traffic Indication bit-map to its SLPID in the MOB_TRF-IND message, it will consider this as a negative indication and may continue its sleep mode. The MS shall update its SLPID if it finds its own Old_New_SLPID in SLPID_Update TLV (see section 11.1.8.2 of Rev2). When FMT = 1, if the MS does not find its own SLPID in the MOB_TRF-IND message, it will consider this as a negative indication and may continue its sleep mode or proceed to other operations.

Table 21 MOB_TRF-IND message format

	Syntax
	Size (bit)
	Notes

	MOB_TRF-IND_Message_format() {
	—
	—

	Management Message Type = XX+2
	8
	—

	FMT
	1
	

	Reserved
	3
	

	if(FMT == 0) {
	—
	—

	SLPID Group Indication Bitmap
	32
	N-th bit of SLPID-Group Indication Bitmap [MSB corresponds to N = 0] is allocated to SLPID Group that includes MS with SLPID values from N*32 to N*32+31 Meaning of this bit 0: There is no traffic for all the 32 MS that belong to the SLPID-Group 1: There is traffic for at least one MS in SLPID-Group.

	Traffic Indication Bitmap
	Variable
	The Traffic Indication bitmap comprises the multiples of 32-bit long Traffic Indication unit. A Traffic Indication unit for 32 SLPIDs is added to MOB_TRF-IND message whenever its SLPID Group is set to 1 32 bits of Traffic Indication Unit (starting from MSB) are allocated to MS in the ascending order of their SLPID values: 0: Negative indication 1: Positive indication

	}
	—
	—

	else {
	—
	—

	Num_of_SLPIDs
	
	

	For (i = 0; i < Num_of_SLPIDs; i++) {
	
	

	SLPIDs
	
	

	}
	
	

	}
	
	

	Padding
	Variable
	If needed, for alignment to byte boundary.

	TLV encoded Information
	Variable
	

	}
	—
	—


Parameters shall be as follows:

FMT

The FMT field indicates one of the SLPID bit-map based format and the SLPID based format.

SLPID-Group Indication Bitmap

SLPIDs from 0 to 1023 are divided into 32 SLPID-Groups. Therefore, the respective SLPID-Group has the range as follows: SLPID-Group#0 (MSB) corresponds to SLPID = 0…31. SLPID-Group #1 corresponds to SLPID = 32…63. … SLPID-Group#31 corresponds to SLPID = 992…1023. SLPID-Group Indication Bitmap is a 32-bit field where each bit is assigned to the respective SLPID-Group. In other words, the MSB in the field is assigned to SLPID-Group#0, and subsequent bit relates to SLPID-Group #1, etc. The n-th bit (bn), n = 0~31, of SLPID-Group Indication Bitmap shall be interpreted in the following manner: bn = 0 means that there is no traffic for all the 32 MS belonging to SLPID-Group #n. In this case, the MS in sleep mode belonging to SLPID-Group #n may return to sleep mode. bn = 1 means that there exists traffic for one or more MS belonging to SLPID-Group #n. In this case, the MS in sleep mode belonging to SLPID-Group #n shall read its own Traffic Indication bit-map in MOB_TRF-IND message.

Traffic Indication bit-map

The Traffic Indication bit map comprises the multiples of 32-bit long Traffic Indication Unit for every SLPID-Group with SLPID-Group indication bit = 1. Bits in a 32-bit Traffic Indication unit (starting from MSB) are allocated to MS to in ascending order of SLPIDs. Each bit signals traffic information for the corresponding MS as follows: 

0: Negative indication 

1: Positive indication

Num_of_SLPID

 The number of SLPID with positive indication.

SLPID 

The SLPID of the MS belonging to the Power_Saving_Class_ID which will be deactivated by this message and the associated MS shall transit into an awake mode. 

When MOB_TRF-IND message has FMT = 0, it may include the following TLV: 

SLPID_Update (see xxx)

The SLPID_Update is a compound TLV value that provides a shorthand method for changing the SLPID used by the MS in sleep mode operation. The SLPID_Update TLV specifies a new SLPID that replaces an old SLPID. The SLPID_Update TLV may contain multiple Old_New_SLPID values for the MS negatively indicated in MOB_TRF-IND message.
1.1.1.1.4 MOB_ISW message
As previously introduced the MOB_ISW-REQ allows ABS or AMS to request a change of initial sleep window as defined in MOB_SLP-REQ to a new Initial Sleep Window defined in that message. This procedure will allows a dynamic change of the Initial sleep window without using too much message overhead by sending a MOB_SLP-REQ/MOB_SLP-RSP.
The MOB_ISW-RSP is the reply to the Initial Sleep Request from ABS or AMS by validating the new initial sleep window to be used to increase exponentially the sleep window size. ABS can also unsollicitely send a MOB_ISW-RSP to AMS for a new ISW.

Table 3: MOB_ISW-REQ Message Format

	Syntax
	Size (bit)
	Notes

	MOB_ISW-REQ_Message_format() {
	—
	—

	Management Message Type =XXX
	8
	—

	Request_Code
	1
	0 : Change back to first ISW 
1 : Change to new ISW


	SCID
	4
	

	if(Request_Code == 1   {
	—
	—

	Start Frame Number
	6
	Least Significant 6 bits of Frame Number

	Initial Sleep Window
	8
	—

	reserved
	4
	

	}
	
	

	Padding
	variable
	Padding bits to ensure byte aligned.

	}
	—
	—


Table 4 MOB_ISW-RSP message format
	Syntax
	Size (bit)
	Notes

	MOB_ISW-RSP_Message_format() {
	—
	—

	Management Message Type = XXX+3
	8
	—

	Response_Code
	2
	0b00 : Request by BS in Unsolicited Manner

0b01 : Approval of MOB_ISW-REQ

0b10 : Rejection of MOB_ISW-REQ

0b11 : Reserved

	if(Response_Code == 0b00 || 0b01) {
	
	

	     SCID
	4
	

	Start_Frame_Number
	6
	Least Significant 7 bits of Frame Number

	Initial Sleep Window
	8
	—

	Reserved
	4
	—

	  }
	—
	—

	Padding
	
	

	}
	—
	—


============================== End of Proposed Text ===============
ABS replies with a MOB_SLP-RSP message
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