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1. Introduction
In RAN2#117e [1], it was agreed that UE remains in active for messages delivery after PC5-S DCR message until and including PC5-RRC RRCReconfigurationSidelink message including initial DRX configuration, which means UE shall quit from active time when receiving PC5-RRC RRCReconfigurationSidelink message including initial DRX configuration. In RAN2#119e [2], it was agreed that UE quits from active time if the upper layer aborts the link establishment procedure. 
Thus, after transmission/reception of Direct Link Establishment Request message, UE shall quit from active time at two timings:
· Quit timing 1: timing when receiving PC5-RRC RRCReconfigurationSidelink message including initial DRX configuration
· Quit timing 2: timing when upper layer aborts the link establishment procedure
However, based on current spec understanding, the two quit timings cannot ensure UE to quit from active time correctly. In the contribution, we will discuss this issue and propose TP to enable UE to quit from active time correctly. 
2. Discussion
2.1 Quit from active time when receiving the RRCReconfigurationSidelink message including initial DRX configuration
In RAN2#117e [1], it was agreed that UE remains in active for messages delivery after PC5-S DCR message until and including SL RRCReconfigurationSidelink message including initial DRX configuration. As per discussion in RAN2#119e [2], it is common understanding that UE shall apply SL DRX configuration included in SL RRC reconfiguration once SL RRC reconfiguration is received and SL DRX configuration is considered as valid configuration, so UE can quit from active time when receiving SL RRCReconfigurationSidelink message including initial DRX configuration, whereas the SL DRX configuration is considered as valid configuration. 
Observation 1: UE shall apply SL DRX configuration included in SL RRC reconfiguration once SL RRC reconfiguration is received and SL DRX configuration is considered as valid configuration.
Based on TS 38.331 [3], UE rejects the sidelink DRX configuration in RRCReconfigurationSidelink message, and further include DRX reject indication in RRCReconfigurationCompletedSidelink message. Thus, reception of RRCReconfigurationSidelink message including initial DRX configuration does not equal to that UE apply SL DRX configuration included in SL RRC reconfiguration. For further clarification, if UE rejects the sidelink DRX configuration in RRCReconfigurationSidelink message, the UE shall consider no sidelink DRX to be applied and may expect other sidelink DRX configuration from peer UE, which means the UE should continue to remain in active time in this case.
	1>	if the RRCReconfigurationSidelink message includes the sl-DRX-ConfigUC-PC5, and
1>	if the UE accepts the sl-DRX-ConfigUC-PC5:
2>	configure lower layers to perform sidelink DRX operation according to sl-DRX-ConfigUC-PC5 for the associated destination as defined in TS 38.321 [3];
1>	if the RRCReconfigurationSidelink message includes the sl-LatencyBoundIUC-Report:
2>	apply the configured sidelink IUC report latency bound;
1>	if the UE is unable to comply with (part of) the configuration included in the RRCReconfigurationSidelink (i.e. sidelink RRC reconfiguration failure):
2>	continue using the configuration used prior to the reception of the RRCReconfigurationSidelink message;
2>	set the content of the RRCReconfigurationFailureSidelink message;
3>	submit the RRCReconfigurationFailureSidelink message to lower layers for transmission;
1>	else:
2>	set the content of the RRCReconfigurationCompleteSidelink message;
3>	if the UE rejects the sidelink DRX configuration sl-DRX-ConfigUC-PC5 received from the peer UE:
4>	include the sl-DRX-ConfigReject in the RRCReconfigurationCompleteSidelink message;
4>	consider no sidelink DRX to be applied for the corresponding sidelink unicast communication;
3>	submit the RRCReconfigurationCompleteSidelink message to lower layers for transmission;



Therefore, TS 38.321 should be updated to correctly clarify that UE shall quit from active time when receiving the RRCReconfigurationSidelink message including initial DRX configuration and the initial DRX configuration is accepted.
Proposal 1: RAN2 confirms that UE quits from active time when receiving the RRCReconfigurationSidelink message including initial DRX configuration and the initial DRX configuration is accepted, and agrees the corresponding TP.
2.2 Quit from active time when upper layer aborts the unicast link establishment
In RAN2#119e [2], it was agreed that UE quits form active time if upper layer aborts the link establishment procedure. We understand the purpose is that UE shall quit from active time when the link establishment is not successful. However, according to the current upper layer design [4], various timers are involved in link establishment as follow:
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… 
When the initiating UE aborts the PC5 unicast link establishment procedure, the initiating UE shall provide the following information along with the initiating UE's layer-2 ID for unicast communication and the target UE's layer-2 ID for unicast communication to the lower layer:
a) an indication of deactivation of the PC5 unicast security protection and deletion of security context for the PC5 unicast link, if applicable.


When the upper layer aborts the link establishment procedure, upper layer shall provide an indication of deactivation of the PC5 unicast security protection and deletion of security context for the PC5 unicast link to AS layer. However, such indication can be provided by upper layer to AS layer in other cases, which are described as follow:
	[bookmark: _Toc59208890][bookmark: _Toc75734728][bookmark: _Toc114864671]6.1.2.2.5	PC5 unicast link establishment procedure not accepted by the target UE
…
After sending the DIRECT LINK ESTABLISHMENT REJECT message, the target UE shall provide the following information along with the initiating UE's layer-2 ID for unicast communication and the target UE's layer-2 ID for unicast communication to the lower layer:
a)	an indication of deactivation of the PC5 unicast security protection and deletion of security context for the PC5 unicast link, if applicable.
…
After receiving the DIRECT LINK ESTABLISHMENT REJECT message, the initiating UE shall provide the following information along with the initiating UE's layer-2 ID for unicast communication and the target UE's layer-2 ID for unicast communication to the lower layer:
a)	an indication of deactivation of the PC5 unicast security protection and deletion of security context for the PC5 unicast link, if applicable.
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The following abnormal cases can be identified:
a)	Timer T5008 expires.
	The initiating UE shall retransmit the DIRECT LINK REKEYING REQUEST message and restart timer T5008. After reaching the maximum number of allowed retransmissions, the initiating UE shall abort the PC5 unicast link re-keying procedure, shall provide an indication of deactivation of the PC5 unicast security protection and deletion of security context for the PC5 unicast link to the lower layer, if applicable, along with the initiating UE's layer-2 ID for unicast communication and the target UE's layer-2 ID for unicast communication and may initiate the PC5 unicast link release procedure.
NOTE:	The maximum number of allowed retransmissions is UE implementation specific.
b)	The need to use this PC5 unicast link no longer exists before the PC5 unicast link re-keying procedure is completed.
	The initiating UE shall abort the procedure and shall provide an indication of deactivation of the PC5 unicast security protection and deletion of security context for the PC5 unicast link to the lower layer, if applicable, along with the initiating UE's layer-2 ID for unicast communication and the target UE's layer-2 ID for unicast communication.
…


On the whole, the indication of deactivation of the PC5 unicast security protection and deletion of security context for the PC5 unicast link shall be provided to AS layer for three cases:
· Case 1: upper layer aborts link establishment procedure, only for initiating UE
· Case 2: link establishment procedure not accepted by the target UE, for both initiating UE and target UE
· Case 3: upper layers aborts link re-keying procedure, only for initiating UE
In our thinking, based on pervious agreements, the UE shall also quit from active time both for case 1 and case 2, where the link establishment is not successful. And the UE shall not quit from active time for case 3, where the case   may happen after the link is established.
Furthermore, UE cannot judge whether it is case 1 or case 2 or case 3 based on current SA2 spec, where same indication is provided by upper layer for all three cases.
Observation 2: UE shall quit from active time when upper layer aborts link establishment procedure and link establishment procedure not accepted by the target UE.
Observation 3: Same indication is provided by upper layer for the case that upper layer aborts link establishment procedure, the case that link establishment procedure not accepted by the target UE and the case that upper layer aborts link re-keying procedure. 
[bookmark: _GoBack]In order to enable UE quit from active time correctly (i.e. UE quits from active time for both case 1 and case 2, and UE not quit from active time for case 3), three solution options can be considered:
· Option 1: UE quits from active time when the link establishment is failed, how to determine the link establishment is failed is up to UE implementation.
· Option 2: UE quits from active time when upper layer provided the indication of deactivation of the PC5 unicast security protection and deletion of security context for the PC5 unicast link, in case that the link is not established.
· Option 3: UE quits from active time when receiving the indication of link establishment failure from upper layer.
For option 2, we can keep current SA2 spec design, based on current indication and except the case that the link is established. For option 3, new indication should be introduced to cover case 1 and case 2, considering the effort between SA2 and RAN2, this option are not preferred. For option 1, this is up to UE implementation to quit from active time when the link establishment is failed, with no need to introduce indication from SA2.
Proposal 2: RAN2 discuss three following options for UE to quit from active time when the link establishment is failed, and select TP 1 or TP 2 for corresponding spec changes:
· Option 1: UE quits from active time when the link establishment is failed, how to determine the link establishment is failed is up to UE implementation. 
· Option 2: UE quits from active time when upper layer provided the indication of deactivation of the PC5 unicast security protection and deletion of security context for the PC5 unicast link, in case that link is not established.
· Option 3: UE quit from active time when receiving the indication of link establishment failure from upper layer. 
3. Conclusion
This paper discusses the issue that UE quits active time when the link establishment is failure, and has the following observations and proposals on specification clarification: 
Observation 1: UE shall apply SL DRX configuration included in SL RRC reconfiguration once SL RRC reconfiguration is received and SL DRX configuration is considered as valid configuration.
Observation 2: UE shall quit from active time when upper layer aborts link establishment procedure and link establishment procedure not accepted by the target UE.
Observation 3: Same indication is provided by upper layer for the case that upper layer aborts link establishment procedure, the case that link establishment procedure not accepted by the target UE and the case that upper layer aborts link re-keying procedure. 
Proposal 1: RAN2 confirms that UE quits from active time when receiving the RRCReconfigurationSidelink message including initial DRX configuration and the initial DRX configuration is accepted, and agrees the corresponding TP.
Proposal 2: RAN2 discuss three following options for UE to quit from active time when the link establishment is failed, and select TP 1 or TP 2 for corresponding spec changes:
· Option 1: UE quits from active time when the link establishment is failed, how to determine the link establishment is failed is up to UE implementation. 
· Option 2: UE quits from active time when upper layer provided the indication of deactivation of the PC5 unicast security protection and deletion of security context for the PC5 unicast link, in case that link is not established.
· Option 3: UE quit from active time when receiving the indication of link establishment failure from upper layer. 
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[bookmark: _Toc109217660]5.28.2	Behaviour of UE receiving SL-SCH Data
When SL DRX is configured, the Active Time includes the time while:
-	sl-drx-onDurationTimer/sl-DRX-GC-BC-OndurationTimer or sl-drx-InactivityTimer/sl-DRX-GC-InactivityTimer is running; or
-	sl-drx-RetransmissionTimer/sl-DRX-GC-RetransmissionTimer is running; or
-	period of sl-LatencyBoundCSI-Report configured by RRC in case SL-CSI reporting MAC CE is not received; or
-	the time between the transmission of the request of SL-CSI reporting and the reception of the SL-CSI reporting MAC CE in case SL-CSI reporting MAC CE is received; or
-	Slot(s) associated with the announced periodic transmission(s) by the UE transmitting SL-SCH Data; or
-	the time between transmission/reception of Direct Link Establishment Request message (TS 24.587 [28]) or ProSe Direct Link Establishment Request message (TS 24.554 [29]) and reception of RRCReconfigurationSidelink message including initial DRX configuration, if the initial DRX configuration is accepted; or
-	the time between transmission/reception of Direct Link Establishment Request message (TS 24.587 [28]) or ProSe Direct Link Establishment Request message (TS 24.554 [29]) and the link establishment is failed or the link establishment procedure being aborted by upper layer; or
-	the time between transmission of RRCReconfigurationSidelink message including initial DRX configuration and reception of corresponding RRCReconfigurationCompleteSidelink or RRCReconfigurationFailureSidelink message.
NOTE:	How to determine that the link establishment is failed is up to UE implementation.
END OF CHANGE

Text Proposal 2(TS 38.321 V17.2.0)
START OF CHANGE
5.28.2	Behaviour of UE receiving SL-SCH Data
When SL DRX is configured, the Active Time includes the time while:
-	sl-drx-onDurationTimer/sl-DRX-GC-BC-OndurationTimer or sl-drx-InactivityTimer/sl-DRX-GC-InactivityTimer is running; or
-	sl-drx-RetransmissionTimer/sl-DRX-GC-RetransmissionTimer is running; or
-	period of sl-LatencyBoundCSI-Report configured by RRC in case SL-CSI reporting MAC CE is not received; or
-	the time between the transmission of the request of SL-CSI reporting and the reception of the SL-CSI reporting MAC CE in case SL-CSI reporting MAC CE is received; or
-	Slot(s) associated with the announced periodic transmission(s) by the UE transmitting SL-SCH Data; or
-	the time between transmission/reception of Direct Link Establishment Request message (TS 24.587 [28]) or ProSe Direct Link Establishment Request message (TS 24.554 [29]) and reception of RRCReconfigurationSidelink message including initial DRX configuration, if the initial DRX configuration is accepted; or
-	the time between transmission/reception of Direct Link Establishment Request message (TS 24.587 [28]) or ProSe Direct Link Establishment Request message (TS 24.554 [29]) and reception of the indication of deactivation of the PC5 unicast security protection and deletion of security context for the PC5 unicast link from  upper layer, in case the link is not establishedthe link establishment procedure being aborted by upper layer; or
-	the time between transmission of RRCReconfigurationSidelink message including initial DRX configuration and reception of corresponding RRCReconfigurationCompleteSidelink or RRCReconfigurationFailureSidelink message.
END OF CHANGE
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