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1. Introduction
Most of the open issues of SL-DRX are handled in “[POST116bis-e][705][V2X/SL] Open issues on SL DRX“ [1]. However, we think there is one general issue on how to amend the SL unicast DRX for handling bi-directional AS layer signaling procedures which has stringent latency requirements.

In this paper, we discuss the solution for this problem.
2. Discussions
SL unicast has uni-directional DRX configuration, which is independently configured by TX-UE per-direction. This means the two peer UE’s DRX cycle may not match or overlap. It is possible when one UE receives data from the peer UE, the peer UE is not in DRX active time to receive reciprocally. This will create some arbitrary time gap of DTX within a tightly coupled AS layer control procedure over Sidelink interface.
Taking the Rel-17 IUC procedure as the example, the procedure introduced for Rel-17 Inter-UE coordination (IUC) is time bounded. The explicit IUC request from UE B may be transmitted in a time when UE B is not DRX active. So, the IUC information message sent by UE-A will need to wait for the starting time of next onDuration cycle for UE-B and may miss the latency deadline (i.e., latency bound), as shown in Figure 1.
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Figure 1. IUC message solicited with explicit request miss the latency deadline
To avoid this problem, UE B needs to remain “DRX active” for the period where UE B is expected to receive the IUC information message from UE A.

There is a similar problem during the PC5 unicast link set-up between two peer UEs [1]. Once the first PC5-S signaling, i.e., DCR (Direct Communication Request) message is sent, the two UEs will further exchange security parameters, capability information, and then configure SLRBs and SL-DRX in each direction. For those two UEs which support SL-DRX, how to ensure the UEs remain active to facilitate the exchange of those signaling w/o delay is an issue to be addressed, as shown in Figure 2.
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Figure 2. UEs need to remain DRX active for a period to avoid delays in link setup
During the PC5 link setup, although unicast SL-DRX configuration has not been established between UE A and UE B yet, the two UEs still follow the default SL-DRX configuration used for broadcast/groupcast. But on top of that periodic DRX cycle (where inactivity timer is not used), it is better to add active time to allow UEs to remain active all the way till the unicast link is configured and SL DRX is negotiated successfully (transmission/reception of RRCReconfiguraitonCompleteSidelink). 

For the above two examples, we think the common solution is to always add additional “DRX active” time to the existing Sidelink DRX configuration based on the latency bounds/requirements. This is also the way to be used in Rel-17 to handle Sidelink CSI Report MAC CE transmission when it receives the request (in SCI) from the peer UE. Thus, we propose to always using this common principle to solve the latency issue of bi-directional procedures disrupted by SL-DRX.
Proposal 1  
RAN2 agrees the common principle: add extra additional “DRX active” time to the existing Sidelink DRX configuration to solve the latency issue for bi-directional signaling procedures, which at least include:
1. SL CSI request/reporting
2. Inter-UE request/information
3. PC5-link setup 
Then, for the IUC procedure, as UE A and UE B has already have a SL unicast DRX configuration, the exact solution is to let the maximal time delay configured for receiving IUC information (i.e., latency bound) be added as “ACTIVE time” after IUC request message is sent. Therefore, UE B will remain DRX active for this period of time after sending explicit IUC request, and UE A will regard UE B to be “DRX active” for this time period so it can send IUC information message as a response. 
Proposal 2  
For SL DRX UE sending IUC sending explicit request, extra DRX Active time are added based on configured latency bound for IUC procedure. 
For the PC5 link setup case, we can follow the same principle, but as there is no unicast DRX configuration available, UEs only have the default DRX configuration used for BC/GC. Once the UE knows the peer UE’s L2 ID, it is ok for UE to create a temporary unicast DRX configuration as same as the default DRX configuration for the unicast address of peer UE. The only difference for this unicast configuration is that it does not have inactivity timer and HARQ-related DRX timers configured.

Proposal 3  
The UE receiving DCR message self-creates a SL unicast DRX configuration with the L2 ID of the peer UE, with the default SL-DRX configuration as the template .

Then, similar to the other cases, extra DRX Active time are added to this SL unicast DRX configuration, based on configured latency bound for PC5 link setup. This time bound can be configured by NW in Uu RRC or pre-configured. For a UE sending DCR to broadcast address, additional DRX active time are added to its default broadcast DRX configuration. For UE sending DCR to a SL unicast address, the additional active time is added to its self-created SL unicast DRX configuration associated to the unicast destination. This will ensure the PC5 link setup procedures will not be disrupted by DRX cycles.

Proposal 4  
For UE sending/receiving DCR message, extra DRX Active time are added on top of its DRX configuration based on NW-configured latency bound for PC5 link setup. 
3. Conclusions

In this paper, we have discussed the latency issues of bi-directional signaling procedures caused by SL-DRX,  and have the following proposals:
Proposal 1  
RAN2 agrees the common principle: add extra additional “DRX active” time to the existing Sidelink DRX configuration to solve the latency issue for bi-directional signaling procedures, which at least include:
1. SL CSI request/reporting
2. Inter-UE request/information
3. PC5-link setup 
Proposal 2  
For SL DRX UE sending IUC sending explicit request, extra DRX Active time are added based on configured latency bound for IUC procedure. 
Proposal 3  
The UE receiving DCR message self-creates a SL unicast DRX configuration with the L2 ID of the peer UE, with the default SL-DRX configuration as the template .

Proposal 4  
For UE sending/receiving DCR message, extra DRX Active time are added on top of its DRX configuration based on NW-configured latency bound for PC5 link setup. 
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