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[bookmark: _Ref488331639]Introduction
[bookmark: _Ref178064866]In [1], one of the objectives is as following,
4.	With a low priority, study the gains and, if needed, specify signalling between gNB and relay UE in sidelink mode 2 to assist the determination of the sidelink DRX configuration used for remote UE in Layer-2 UE-to-Network sidelink relay operation [RAN2]
In this contribution, we analysis the potential gain of DRX enhancement and give our proposals.
Discussion
RX UE’s SL DRX is configured by TX UE, if TX UE uses mode 2 resource allocation method. In U2N relay, relay UE may use mode 2 and relay UE is responsible for remote UE’s SL DRX. In L2 U2N relay, remote UE in RRC_IDLE/RRC_INACTIVE can provide paging information to relay UE. Relay UE can determine remote UE’s SL DRX in a way that matches remote UE’s PO as much as possible. However, relay UE is not aware of remote UE’s DL traffic pattern if remote UE is in RRC_CONNECTED. Therefore, remote UE’s SL DRX may not match its DL traffic pattern, which may result in additional delay.
Observation 1: DL traffic of remote UE in RRC_CONNECTED may be delayed, if remote UE’s SL DRX is determined by relay UE.
Note gNB could indicate RX UE’s SL DRX to TX UE if TX UE uses mode 1 resource allocation method. If gNB can provide remote UE’s SL DRX to relay UE if relay UE uses mode 2 resource allocation, the delay may be avoided since gNB is aware of remote UE’s DL traffic pattern. The existing signalling can be reused to support such enhancement with limited impact.
Proposal 1: NW can provide remote UE’s SL DRX to relay UE if relay UE uses mode 2 resource allocation.
Remote UE in RRC_IDLE/RRC_INACTIVE would establish unicast connection with relay UE after relay selection. It’s unclear when remote UE would enter RRC_CONNECTED. Remote UE in RRC_CONNECTED may also be configured with SL DRX. Therefore, relay UE and remote UE may configure SL DRX to save power. After remote UE sends RRCSetupReqeust/RRCResumeRequest via relay UE, remote UE may enter inactive state due to DRX related timer expiry. After relay UE sends RRCSetup/RRCResume to remote UE, relay UE may enter inactive state due to DRX related timer expiry. Remote/relay UE may have to delay the transmission of subsequent message to remote/relay UE’s next active period. Therefore, remote UE’s RRC connection establishment/resume may be delayed. If the DRX cycle is longer than the T300/ /T319, the timer may expire which results in RRC establish /reestablishment/resume failure.
Observation 2: Remote UE’s RRC connection establishment/resume may be delayed or fail due to SL DRX inactive.
Note TX UE would stay in active after transmission of DCR until reception of the RRCReconfigurationCompleteSidelink message. Similar procedure could be reused to avoid the delay for remote UE’s RRC establishment. Remote UE and relay UE can stay in SL DRX active during RRC establishment/resume procedure. Note the response message from gNB may not occur immediately after remote UE’s initial message transmission. If remote UE and relay UE can delay entering active, the power saving gain could be further improved without delay the message transfer.
The key point is to keep remote UE and relay UE synchronized on the each other’s active time. From remote UE point of view, it can acknowledge the content of the RRC message. From relay UE point of view, although it can’t acknowledge the content of the message directly, the message can be differentiated by the SL-RLC. The first RRC message from remote UE is transmitted via SL-RLC0, which could be RRCSetupReqeust/RRCResumeRequest. The response message from NW is transmitted via SL-RLC1, which could be RRCSetup/RRCResume. Relay UE can stay active between reception of the first message via SL-RLC0 and transmission of the first message via SL-RLC1. So, both remote UE and relay UE can decide the active time in a synchronized way.
Proposal 2: Remote and relay UE stays in active during remote UE’s RRC establishment/resume procedure. Remote UE and Relay UE keep active between transmission of SL-RLC0 and transmission of SL-RLC1.
In U2N, remote UE in RRC_IDLE/RRC_INACTIVE would send SI request to relay UE. Relay UE obtains the requested SIB and forwards to remote UE. After remote UE sends SI request, remote UE may enter inactive state. Relay UE may have to delay the SIB forwarding to remote UE’s next active period. Therefore, remote UE’s SI acquisition may be delayed.
Observation 3: Remote UE’s SI acquisition in RRC_IDLE/RRC_INACTIVE may be delayed due to SL DRX inactive.
Similar solution can be reused for remote UE’s SI acquisition. Remote UE can stay in active after transmission of SI request until reception of requested SIB. Note the SIB forwarding may not occur immediately after request. If remote UE can delay entering active, the power efficiency could be improved. The detailed solution can be further discussed.
Proposal 3: Remote UE stays in active after transmission of SI request to relay UE, until reception of requested SIB.
Conclusion
Based on the discussion in section 2, we have following proposals:
[bookmark: _In-sequence_SDU_delivery]Observation 1: DL traffic of remote UE in RRC_CONNECTED may be delayed, if remote UE’s SL DRX is determined by relay UE.
Observation 2: Remote UE’s RRC connection establishment/resume may be delayed or fail due to SL DRX inactive.
Observation 3: Remote UE’s SI acquisition in RRC_IDLE/RRC_INACTIVE may be delayed due to SL DRX inactive.
Proposal 1: NW can provide remote UE’s SL DRX to relay UE if relay UE uses mode 2 resource allocation.
Proposal 2: Remote and relay UE stays in active during remote UE’s RRC establishment/resume procedure. Remote UE and Relay UE keep active between transmission of SL-RLC0 and transmission of SL-RLC1.
[bookmark: _GoBack]Proposal 3: Remote UE stays in active after transmission of SI request to relay UE, until reception of requested SIB.
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