[bookmark: _Ref452454252]3GPP TSG RAN WG2 Meeting #116-e                                                       R2-2109957
Electronic meeting, Online, November 2021	
Agenda item:		8.15.2
Source:			Intel Corporation
Title:		On DRX wake-up time alignment
Document for:	 	Discussion
1. Introduction
[bookmark: _Hlk46842767][bookmark: Proposal_Pattern_Length]In the last RAN2 meeting, there was some discussion on SL DRX configuration exchange/signaling for unicast and DRX timer details and we made the following agreements [1]:
Agreements on SL DRX configuration for UC:
1: 	For determining SL DRX configuration by TX UE, SL DRX capable RX UE is not mandatory to provide the SL DRX assistance information to TX UE. FFS on the interpretation if assistance information is not provided.
2:	For SL unicast, RX UE may include its desired SL DRX configuration in the assistance information which is transmitted to TX UE.
3:	For SL unicast, RX UE may send the SL DRX assistance information to TX UE when the previously transmitted SL DRX assistance information has changed.
4:	For unicast, a two-step process (i.e., RX UE accepts or rejects TX UE’s suggestion) is adopted as a baseline, i.e., FFS on the following TX/RX UE behaviours when reject happens.
	• Step 1: TX UE sends RRCReconfigurationSidelink containing a SL DRX configuration to be applied by RX UE to RX UE
	• Step 2: RX UE replies with a PC5-RRC signalling indicating acceptance or rejection for the SL DRX configuration. FFS on whether the new rejection cause for SL DRX needs to be defined. FFS on whether RRCReconfigurationFailureSidelink or RRCReconfigurationCompleteSidelink is used in Step 2.
5:	For unicast in IDLE/INACTIVE or OOC, in case there is no SL DRX assistance information received from RX UE, TX UE derives the value of the inactivity timer based on its implementation. FFS on the interpretation if assistance information is not provided.
6:	For unicast in IDLE/INACTIVE or OOC, if TX UE has obtained assistance information from RX UE, TX UE derives the value of the inactivity timer based on its implementation.


In this contribution, we present our views on these open aspects related to SL DRX timers and DRX configuration exchange.
1. Discussion
Assistance information signaling exchange
Based on the agreements made in the last meeting, it is clear that the RX UE can indicate its preferred SL DRX configuration as part of assistance information to the TX UE. Furthermore, as part of the email discussion [2], it seems that most companies think that how to determine the desired SL DRX configuration is up to RX UE implementation. Furthermore, at least the DRX on-duration, DRX start offset and the DRX cycle can be incorporated as part of the desired SL DRX configuration. Based on this, we can discuss some detail on how this information is signaled to the TX UE. Based on the parameters mentioned above, it should be noted that the current Uu UE assistance framework contains the drx-Preference IE (as part of the UE assistance information message), which is used by the UE to indicate it has a preference on DRX parameters for a given cell group over Uu. This seems ideally suited for adapting to sidelink DRX since it can be viewed as assistance information for determining the SL DRX configuration and already includes some of the aforementioned parameters. Therefore, it can be leveraged to carry the assistance information from the RX UE to the TX UE. So, we propose to use the contents of the drx-Preference IE as a baseline for the RX UE to provides its preference to the TX UE.
Proposal 1:	The existing drx-Preference IE within the UE Assistance Information framework shall be used as a baseline for indicating the preferred SL DRX configuration to the TX UE.

Another open question regarding this issue is whether there is an explicit need to define a new assistance information request message. In our view, since the provision of SL DRX assistance information is not mandated and there is already agreement among companies that if RX UE does not provide any assistance information to the TX UE, it is ok with any DRX configuration, we do not think a request message needs to be explicitly defined.
Proposal 2:	There is no need to define any assistance information REQ message for the TX UE to explicitly request assistance info from the RX UE and it is up to RX UE to determine if it wants to provide it.

Finally, regarding the 2-step procedure for SL DRX configuration exchange, one open issue is regarding UE behaviour when the RX UE rejects the indicated SL DRX configuration from the TX UE. There was some discussion on what the UE behaviour should be depending on whether the RX UE uses RRCReconfigurationFailureSidelink or RRCReconfigurationCompleteSidelink message, but there appears to be no consensus among companies. In our view, while both options can be made to work, it makes more thematic sense to use RRCReconfigurationFailureSidelink  message for this purpose. Moreover, while other information besides a failure/rejection cause can be considered to better inform the TX UE about the reason it was rejected, it comes with additional design complexity. 
Proposal 3a:	When the Rx UE rejects the SL DRX configuration included in the RRCReconfigurationSidelink, RRCReconfigurationFailureSidelink message should be utilized.
Proposal 3b:	No additional information besides the failure/rejection cause needs to be indicated to the TX UE.

Also, the TX UE behaviour when it receives the failure message needs to be defined. Two different approaches can be considered:
1) Fallback to the previously used DRX configuration (possibly the default DRX configuration)
2) Restart the T400 timer and resend a new SL DRX configuration
While both options are feasible, we think that it makes sense to follow the legacy behavior, i.e. the UE applies the parameters other than the SL DRX configuration parameters. For the SL DRX configuration, the UE can keep using the previously accepted configuration and in case of RRC_CONNECTED, it can additionally report the configuration failure to the gNB using SL UE information procedure.
Proposal 4:	When the TX UE receives the RRCReconfigurationFailureSidelink message, it can continue using the previous SL DRX configuration for this link. In case of RRC_CONNECTED, it can report this configuration failure to the gNB.


SL DRX inactivity timer mismatch
As part of email discussion [3], there was extended discussion on the issue of potential mismatch for the inactivity timer between the network and TX UE for mode 1 operation. Specifically, since the NW may not have an updated information regarding the SL DRX cycle for the RX UE(s), it may allocate a SL grant during the inactive time. To this end, there seems to be some consensus at least on the principle that because of how mode 1 works and a disconnect between the nodes that allocate SL grant (gNB) and the node that determines SL DRX configuration (TX/RX UE), the potential issue above may always exist. Then, regarding how to address this issue for both the initial transmission and retransmission, different options have been proposed. At least for the case of initial transmission, there seems consensus that the TX UE may have no choice but to drop the SL grant, but the specification is not quite clear for the retransmission case. In our view, this issue may not occur frequently enough (i.e. the grant of retransmission falling outside the RX UE’s active time) and the proposed solutions may not be needed. A simple solution can be to follow the same behavior as the initial transmission case, i.e. TX UE does not perform the retransmission using the indicated grant). Alternatively, this scenario can be left to UE implementation.
Proposal 5:	In case of DRX inactivity timer mismatch issue, when performing SL retransmission using SL grant in mode 1, same behaviour as the initial transmission shall be supported (i.e. UE skips the grant).


DRX active time alignment for Groupcast/Broadcast
While the situation is somewhat clear for the unicast, alignment in case of groupcast and broadcast operation needs further discussion. In case of groupcast, while there is no AS level interaction between the members of a particular group as per legacy NR SL V2X design, some DRX related information can still be provided by the group members themselves to their respective gNB(s). Specifically, corresponding to the traffic patterns for a given sidelink service, the UE can indicate its preferred SL DRX configuration to the network. The network can then provide the appropriate DRX configuration for each UE within the group by taking into account the requested configuration and seek to maximize the alignment between the Uu and SL DRX wake up time. Note that this does not preclude the UEs from establishing unicast connections among themselves (i.e. legacy Rel-16 behavior is supported) and applying ‘dedicated’ DRX configurations for those links.
For broadcast, since the UE is not aware of the pattern for any incoming traffic on account of its connection-less nature, it can simply inform the network based on upper layer information or internal implementation.
Given that groupcast operation in general has limited co-ordination between member UEs when it comes to AS layer configuration and there is no groupwide RRC signaling defined for groupcast sidelink operation, we think it might be beneficial for RAN2 to first focus on the unicast case. If time permits, any additional solutions (if needed) can be considered for groupcast and broadcast.
[bookmark: _Hlk54003771]Proposal 6:	RAN2 is proposed to focus on the unicast operation to accomplish alignment of sidelink DRX wake-up time with Uu DRX wake-up time. How to accomplish alignment for the case of groupcast and broadcast can be discussed with lower priority if time allows.
Proposal 7:	For groupcast/broadcast, DRX wake-up time alignment between UEs can be accomplished based on DRX configuration provided by the network (via dedicated signaling/SIB), without the need for additional mechanisms/signaling exchange among SL UEs.


1. [bookmark: _Toc465993148]Conclusion
This contribution discusses the WI objective of alignment of DRX wake-up time and makes the following proposals:
Proposal 1:	The existing drx-Preference IE within the UE Assistance Information framework shall be used as a baseline for indicating the preferred SL DRX configuration to the TX UE.
Proposal 2:	There is no need to define any assistance information REQ message for the TX UE to explicitly request assistance info from the RX UE and it is up to RX UE to determine if it wants to provide it.
Proposal 3a:	When the Rx UE rejects the SL DRX configuration included in the RRCReconfigurationSidelink, RRCReconfigurationFailureSidelink message should be utilized.
Proposal 3b:	No additional information besides the failure/rejection cause needs to be indicated to the TX UE.
Proposal 4:	When the TX UE receives the RRCReconfigurationFailureSidelink message, it can continue using the previous SL DRX configuration for this link. In case of RRC_CONNECTED, it can report this configuration failure to the gNB.
Proposal 5:	In case of DRX inactivity timer mismatch issue, when performing SL retransmission using SL grant in mode 1, same behaviour as the initial transmission shall be supported (i.e. UE skips the grant).
Proposal 6:	RAN2 is proposed to focus on the unicast operation to accomplish alignment of sidelink DRX wake-up time with Uu DRX wake-up time. How to accomplish alignment for the case of groupcast and broadcast can be discussed with lower priority if time allows.
Proposal 7:	For groupcast/broadcast, DRX wake-up time alignment between UEs can be accomplished based on DRX configuration provided by the network (via dedicated signaling/SIB), without the need for additional mechanisms/signaling exchange among SL UEs.
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