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Cleanup of Sleep Mode section 
Vladimir Yanover 

Alvarion Ltd.

1 Introduction

2 Instructions for the Editor
The following editorial marks are used;

Add   Delete 

[Yellow highlighted text in brackets means comments from the submitter; they must be ignored by the Editor]
3 Problem 1

3.1 Problem description

There are multiple unclear or imprecise expressions.
3.2 Remedy
[Change in p. 371, line 27]
Sleep Mode in connected state is a sort of sub-state in which an AMS conducts pre-negotiated periods of 

absence from the serving ABS air interface. Sleep Mode is can be activated through explicit signaling when an 

AMS is in Active Mode. During the activation of Sleep Mode, the AMS is provided with a series of Sleep 

Cycles that. Each Sleep cycle consists of a Listening Window followed by a Sleep Window except the first sleep cycle on entry to Sleep Mode from Active Mode which contains only a Sleep Window.
During Sleep Window in Sleep Mode, the ABS shall not transmit DL unicast MAC PDUs to the AMS; therefore the AMS may power down one or more physical operation components or perform other activities that 

do not require communication with the ABS.

During  Listening  Window,  the  AMS  is  expected  to  receive  all  DL  transmissions  same  way  as  in  Active Mode. AMS shall ensure that it has up-to-date system information for proper operation. The synchronization and system configuration information acquisition and verification can may be done by AMS waking up at by decoding the Super Frame Header corresponding just prior to the frame in which the its listening window is located to ensure that the Super Frame number and the S-SFH Change Count are as expected.
Upon wakeup from sleep state, if the AMS detects that it is not synchronized, then it shall stay awake until the AMS is successfully synchronized with the serving ABS. If the AMS encounters an ABS which is different from detects another ABS than the serving ABS, then it shall exit sleep mode and perform Network reentry as described in 16.2.15 or 16.2.6.3.5.

 If the AMS detects that the SFH information it has is not up-to-date, then it shall stay awake not transmit in the Listening Window until it successfully receives the up-to-date system information. The AMS shall not transmit until the up-to-date system information becomes available.
The length of successive Sleep Cycles 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. The AMS may send and receive data and MAC control signaling without deactivating the Sleep Mode.

Per AMS, a single Sleep Cycle settings shall be applied across all the active connections of the AMS, and are indicated by the Sleep Cycle ID (SCID).
For each AMS, the AMS and ABS shall be capable of keeping up to 16 previously used Sleep Cycle settings and associated identified by certain SCIDs. 

If an AMS request to switch Sleep Cycle settings to the previously used Sleep Cycle settings by the AAI_SLP-REQ including  associated  SCID,    the  ABS  shall  respond  with  the  AAI_SLP-RSP  including  approval of the suggested SCID or command to apply another SCID. Per AMS, a single Sleep Cycle setting shall be applied across all the active connections of the AMS, and is indicated by the Sleep Cycle ID (SCID).
4 Problem 2

4.1 Problem description

There are multiple unclear or imprecise expressions.

Same thing is named 1) Sleep Mode initiation 2) Sleep Mode activation 3) Sleep Mode entry.
See also yellow highlighted inline comments. 

4.2 Remedy

[Change in p. 371, line 27]
16.2.17.1 Sleep Mode initiation
Sleep Mode activation/entry may be initiated either by an AMS or an ABS. When an AMS in the Active 

mode decides to initiate enter the Sleep Mode, it shall negotiate parameters of the Sleep Cycle settings with the ABS. ABS makes the final decision regarding the AMS request and instructs the AMS to enter Sleep Mode or rejects the request.The negotiation  of  Sleep  Cycle  setting  is  performed  by  the  exchange  of  corresponding  MAC  control  messages AAI_SLP-REQ  and  AAI_SLP-RSP  or  Service  Flow  control  messages.  Sleep  Cycle  parameters  can  be included in the Service Flow control messages
The AMS may initiate the negotiation by sending an AAI_SLP-REQ message. The Serving ABS and shall respond with expect an AAI_SLP-RSP message from the serving ABS in response. Alternatively, the ABS may initiate the Sleep Mode negotiation by sending an unsolicited AAI_SLP-RSP message to the AMS. In this case, the ABS should request the AMS to send an acknowledgment (i.e. AAI_MSG-ACK) to the AAI_SLP-RSP.

In the event that the ABS’ -initiated request (i.e., unsolicited AAI_SLP-RSP Sleep response) and an AMS’ -initiated request for Sleep Mode entry is being are handled concurrently, the ABS-initiated request shall take precedence over the AMS-initiated Request. In this case, even though the AMS receives the ABS-initiated request while it is waiting for AAI_SLP-RSP message in response to AAI_SLP-REQ, the AMS shall stop the remaining procedure of the AMS-initiated request and continue with the ABS-initiated request. The ABS shall ignore an AMS's request if the ABS has already initiated a change Sleep request.

[Change in p. 372, line 31]
16.2.17.2 Sleep Mode operation
16.2.17.2.1 Sleep Cycle operations
The period of the Sleep Cycle is measured in units of frames. A Sleep Cycle is the sum of a Sleep Window and a Listening Window. The first sleep cycle on entry to Sleep Mode from Active Mode contains only a Sleep Window duration of which is referred to as equals to the Initial Sleep Cycle.

Following A Sleep Cycles shall begin with a Listening Window. If the Listening Window does not occupy the full Sleep Cycle, a Sleep Window shall follows the Listening Window and shall continues to till the end of the current Sleep Cycle if the Listening Window does not occupy the full Sleep Cycle.
The period of the Sleep Cycle is measured in units of frames. A Sleep Cycle duration is the sum of Sleep Window duration and Listening Window duration.

 If the Listening Window of a Sleep Cycle is neither extended nor terminated early, its length shall be equal to the value of the Default Listening Window parameter, which is set during the initiation of Sleep Mode or may be changed during a Sleep Cycle update operation. The ABS may negotiate with the AMS that the AMS only needs to wake up in certain AAI subframes during each frame in the listening window. The AMS shall be synchronized using procedures defined in section 16.3.6.1 and 16.3.6.2 prior to the scheduled listening window.
The AMS's exact mechanism for maintaining synchronization with the ABS, based on the preamble, is implementation-specific. The length of the Listening Window length within a Sleep Cycle may be dynamically extended, as specified in section 16.2.17.2.3.2.
The length of a Sleep Cycle may be changed implicitly. If there is negative indication in the traffic indication
message or if there is no data traffic during the Listening Window or if the NSCF is set to 0b01, the AMS and ABS shall update the length of the Sleep Cycle as follows:
Current Sleep Cycle = min( 2 x Previous Sleep Cycle, Final Sleep Cycle)



(176)
The value of the Default Listening Window shall remain unchanged when Sleep Cycle is changed implicitly according to Equation (176).

The ABS may negotiate with the AMS that the AMS only needs to wake up in certain AAI subframes during each frame in the listening window.

The parameters associated with Sleep Cycle operation are specified as follows:

•  Default Listening Window: length of the Default Listening Window

•  Initial Sleep Cycle: length of initial Sleep Cycle

•  Final Sleep Cycle: length of final Sleep Cycle

•  Starting Frame Number: The number of the frame where the Sleep Cycle setting is requested to start to 

take effect.

Other parameters:

•   Listening window Extension Flag (LWEF):

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

If LWEF = 1, indicates that the Listening 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 shall be sent every Listening window

When If TIMF=0 and AMS does not receive any traffic in the listening interval, the AMS shall stay awake for the rest of the Listening Window.  [The condition of not receiving traffic in the listening interval is not logically consistent. What if a piece of data received, is the AMS free to go back to low power mode?]
•   Next Sleep Cycle Flag (NSCF)
It is transmitted within AAI_SLP-REQ/RSP messages, SCH and SCEH. 

If the NSCF is set to 0b00 then the Sleep Cycle is reset to the current value of the Initial Sleep Cycle. 
If the NSCF is set to 0b01 then current sleep cycle is updated according to (176)

If the NSCF is set to 0b10, current sleep cycle is reset to new value of Initial Sleep Cycle included in the AAI_SLP-RSP message, SCH or SCEH 
When Final Sleep Cycle is equal to or larger than 2 times the Initial Sleep Cycle, The length of Sleep Cycle 

exponentially doubles until the Final Sleep Cycle is reached. This Sleep Cycle operation is suitable for BE-

traffic scenario. If during the Listening Window the AMS receives a Traffic Indication Message which the traffic indication message is positive for the AMS, then the length of the current Sleep 

Cycle shall be determined based on the value of NSCF. which was included in the AAI_SLP-RSP or SCH or 

SCEH. The Sleep Cycle could be the different length according to the Next Sleep Cycle Flag (NSCF) within 

the AAI_SLP-REQ/RSP message, SCH or SCEH. If the NSCF is set to 0b00 then the Initial Sleep Cycle is 

always the same as the first Initial one. When the NSCF is set to 0b01 then current sleep cycle is doubled in 

previous sleep cycle.  
When NSCF is set to 0b10, current sleep cycle is reset to New Initial Sleep Cycle included in the AAI_SLP-

RSP message, SCH or SCEH after positive traffic indicator. [This text is moved to the list of SC parameters. The text before (176) captures all details of operations controlled by NSCF]
When If Final Sleep Cycle is set equal to the Initial Sleep Cycle, the length of Sleep Cycle is fixed. This Sleep 

Cycle operation is suitable for "real-time traffic-only" or "real-time and BE-traffic mixed" scenario.     

  


