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Clarification of NSCF Operation (16.2.17)
Jaesun Cha, Soojung Jung, Eunkyung Kim, Sungcheol Chang, Hyun Lee, Chulsik Yoon
 ETRI
1 Introduction

In this contribution, we propose to remove NSCF from SCH and to modify the definition of NSCF included in AAI_SLP-RSP message. The rationale for this proposal is as follows;
1.1 Usage of SCH and AAI_SLP-RSP

The current draft defines two different methods for changing NSCF value; SCH and AAI_SLP-RSP message. However, there is no clear condition for when SCH or AAI_SLP-RSP message is used for NSCF change. If we remove NSCF from SCH, the usage of SCH and AAI_SLP-RSP can be more clear. Because SCH does not contain any parameters related with Sleep Cycle setting, it will be used when ABS wants to control the AMS behavior but does not need any changes of Sleep Cycle setting. If any change of Sleep Cycle setting itself is needed, then AAI_SLP-RSP shall be used.
1.2 Efficiency of NSCF

To my understanding, NSCF is introduced to exclude the transmission of any control messages and SMS during Listening Window from the consideration of Sleep Cycle update. We agree with the concept of NSCF. However, the current operation seems to be somewhat inefficient. Let’s consider the following scenario.

· 1st Listening Window (transmission of only user traffic): SCH with NCSF = 0b00
· 2nd Listening Window (transmission of only control traffic): SCH with NSCF = 0b01

· 3rd Listening Window (transmission of only user traffic): SCH with NSCF = 0b00

In this scenario, ABS shall transmit SCH with NCSF every Listening Window based on the traffic pattern during Listening Window. This assumption may be an extreme case. But, the problem is that additional transmission of SCH may be expected when traffic type in the previous Listening Window is different from that in the current Listening Window. If the purpose of NSCF is to exclude the transmission of any control messages and SMS during Listening Window from the consideration of Sleep Cycle update, then we can use another single semi-static rule and such inefficiency can be avoided. 

In this contribution, we propose to use the following rule for Sleep Cycle update. 
	NCSF = 0
	In this case, user traffic and control message are considered for Sleep Cycle update. Therefore, if there is any traffic during Listening Window, then Sleep Cycle is reset to initial Sleep Cycle.

	NCSF = 1
	In this case, only user traffic is considered for Sleep Cycle update. Therefore, if there are only control messages during Listening Window, then Sleep Cycle is updated according to the normal Sleep Cycle update rule (Equation 176 in the draft)


The same rule can be applied for the transmission of SMS because SMS is sent and received by AAI_L2-XFER message. 
2 Text Proposal
---------------------------------------------------------Start of the Text----------------------------------------------------------
[Modify Table 660 as follows]

Table 660 – Sleep Control header format
	Syntax
	Size (bit)
	Notes

	Sleep Control Header Format () {
	······
	······

	FID
	4
	Flow Identifier. Set to 001.

	Type
	5
	MAC signaling header type = 0b00011

	Length
	3
	Indicates the length of the signaling header in bytes.

	SCH sub-type
	3
	0b000 = Listening Window control

0b001 = Resume Sleep Cycle Indication

0b010 = Sleep cycle configuration switch

0b011 = Sleep Cycle control

0b100 = Multi-Carrier Listening Window control

0b101~0b111 = reserved

	Response Indication
	1
	0: This indicates the request

1: This indicates the response (i.e., acknowledgement) to the request

	······
	······
	······

	else if (SCH sub-type == Sleep Cycle control) {
	
	

	Next Sleep Cycle Flag (NSCF)
	2
	0b00 = Reset to Initial Sleep Cycle

0b01 = min (2 x previous sleep cycle, Final Sleep Cycle)

0b10 = Reset to another Initial Sleep Cycle value

0b11 = Reserved

	if (NSCF == 0b10) {
	
	

	New Initial Sleep Cycle
	6
	When the current Sleep Cycle is reset, if this value is included, the current Sleep Cycle shall be reset to this value.

	}
	
	

	} 
	
	

	······
	······
	······


[Modify section 16.2.3.25 as]

16.2.3.25 AAI_SLP-RSP 
The AAI_SLP-RSP message shall be sent from ABS to an AMS in response to an AAI_SLP-REQ message. The ABS may send the AAI_SLP-RSP message in unsolicited manner with Response_Code = 0b00 (i.e., Request by ABS in Unsolicited manner).
If the request sent by an AMS is rejected by an ABS, the AMS shall not retransmit the AAI_SLP-REQ mes​sage before the duration, indicated by the REQ_duration in AAI_SLP-RSP with Response_Code = 0b10 (i.e., Rejection of AAI_SLP-REQ), expires.
Table 712 – Parameters for AAI_SLP-RSP

	M/O
	Attributes / Array of attributes
	Size (bits)
	Value / Note
	Conditions

	
	
	
	
	

	O
	NSCF
	21
	Next sSleep cCycle indicatorFlag
0b00 = Reset to Initial Sleep Cycle

0b01 = min ( 2 x previous sleep cycle, Final Sleep Cycle)

0b10 = Reset to another Initial Sleep Cycle value

0b11 = Reserved 

0b00 ~ 0b11
0b0:Transmission of user traffic and control messages are considered for Sleep Cycle update.
0b1: Only the transmission of user traffic is considered for Sleep Cycle update.
	(mandatory)When (Response_Code == 0b00 || Response_Code == 0b01)  && (Operation != = 0b01 || Operation == 0b10)


Response_Code

This indicates response type of AAI_SLP-RSP message.

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

0b01 = AAI_SLP-RSP message is transmitted to approve the request sent by AMS

0b10 = AAI_SLP-RSP message is transmitted to reject the request sent by AMS

0b11 = Reserved

Operation

This indicates operation type of AAI_SLP-RSP message.

0b00 = Approves/Requests the exit from sleep Mode

0b01 = Approves/Requests entrance to sleep Mode

0b10 = Approves/Requests the change of an existing Sleep Cycle Setting

0b10 = Approves/Requests the switch of a Sleep Cycle setting which has been negotiated since the AMS entered Sleep Mode

SCID

Assigned Sleep Cycle Identifier. The ID shall be unique within the AMS. This ID may used in fur​ther AAI_SLP-REQ/RSP message for changing/switching the Sleep Cycle setting

LWEF

Listening window Extension Flag. If LWEF = 0, it indicates that the Listening window is of fixed duration. Otherwise, it is extensible.

TIMF

1 = ABS will transmit an AAI_TRF-IND message during an AMS's Listening Window. When the ABS has DL pending data traffic for the AMS, the ABS shall inform the AMS of positive traffic indication via AAI_TRF-IND message.

0 = Traffic Indication via AAI_TRF-IND is disabled

NSCF

This indicates the inclusion of New Initial Sleep Cycle in AAI_SLP-RSP message.
If NSCF = 0, transmission of user traffic and control messages are considered for Sleep Cycle update. Therefore, Sleep Cycle is reset to Initial Sleep Cycle if there is any type of traffic during Listening Window.
If NSCF = 1, only the transmission of user traffic is considered for Sleep Cycle update. Therefore, Sleep Cycle is updated according to Equation (176) if there are only control messages during the Listening Window.
Start Frame Number

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

Initial Sleep Cycle

This indicates an assigned duration for the initial sleep cycle during which an AMS keeps sleep state in Sleep Mode (measured in frames). The length of Initial Sleep Cycle shall be equal or longer than the default Listening Window.

Final Sleep Cycle

This indicates assigned duration for the final sleep cycle (measured in frames).

Listening Window

Assigned Duration of AMS's default Listening Window (measured in frames). Listening Window may be extended as long as there is UL/DL data traffic between AMS and ABS when Listening Window Extension is enabled.

Listening sub-frame bitmap

The bitmap indicates the sub-frames in each frame where the AMS needs to remain awake. Most significant bit is mapped to the 1st AAI subframe.

If this value is set to 0xFF, the AMS shall remain awake during entire sub-frames in each frame dur​ing Listening Window. 

SLPID

This is an identifier assigned by the ABS when TIMF is set to 1. This ID shall be unique within an ABS. The other AMS shall not be assigned the same ID while the AMS is still in sleep mode.

REQ-duration

Waiting value for the AAI_SLP-REQ message retransmission, which is the Least Significant 8 bits of Frame Number when AMS's request is rejected by ABS: the AMS may retransmit the AAI_SLP-REQ message after at least the frame designated by REQ-duration.

New Initial Sleep Cycle

When the current Sleep Cycle is reset, if this value is included, the current Sleep Cycle shall be reset to this value. Otherwise, the current Sleep Cycle may be reset to Initial Sleep Cycle or may be updated to min (2 x Previous Sleep Cycle, Final Sleep Cycle).

T_AMS

This timer is required in AMS for Listening Window Extension. If LWEF =1, it shall be included in AAI_SLP-RSP.
[Modify section 16.2.17.2.1 as follows]

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 when entering Sleep Mode from Active Mode contains only a sleep window which equals to the Initial Sleep Cycle.
A Sleep Cycle, except for the first initial cycle, shall begin with a Listening Window. A Sleep Window shall follow the Listening Window and continue to the end of the current Sleep Cycle if the Listening Window does not occupy the full Sleep Cycle. If the Listening Window of a Sleep Cycle is neither extended nor ter​minated 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. The ABS may negotiate with the AMS that the AMS only needs to wake up in certain AAI subframes during each frame in the listen​ing 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 Listening Window 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 indica​tion message or if there is no data/control traffic during the Listening Window when the NSCF is set to 0b0 or if there is no data traffic when 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 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

· Start Frame Number: 6 least significant bits of Frame Number. This indicates the frame number 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 sent every Listening window

· Next Sleep Cycle Flag (NSCF)
If NSCF = 0, transmission of user traffic and control messages are considered for Sleep Cycle update. Therefore, Sleep Cycle is reset to Initial Sleep Cycle if there is any type of traffic during Listening Window.
If NSCF = 1, only the transmission of user traffic is considered for Sleep Cycle update. Therefore, Sleep Cycle is updated according to Equation (176) if there are only control messages during the Listening Window.
When TIMF=0, if AMS does not receive any traffic in the listening interval, the AMS shall stay awake for the rest of the Listening Window.
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 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. The Sleep Cycle could be the different length according to the Next Sleep Cycle Flag (NSCF) within the AAI_SLP-REQ/RSP message, SCH. 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. If the NSCF is set to 0b0, then Sleep Cycle is reset to the Initial Sleep Cycle. If the NSCF is set to 0b1 and there are only control messages during the Listening Window, then Sleep Cycle is changed according to Equation (176).  

When NSCF is set to 0b10, current sleep cycle is reset to New Initial Sleep Cycle included in the AAI_SLP-RSP message, SCH after positive traffic indicator. In this case, after receiving positive TRF_IND, the sleep cycle will be reset to some other value as defined by NSCF parameter.
When Final Sleep Cycle is 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.
---------------------------------------------------------End of the Text----------------------------------------------------------

  


