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1.	Introduction
Regarding SL DRX configuration and alignment, RAN2 has made agreements in the last 114-e meeting [1]
Agreements on TX-UE centric or RX-UE centric DRX configuration determination
1: 	In SL unicast, for DRX configuration of each direction where one UE as Tx-UE and the other UE as Rx-UE, support signalling exchange including both 1) Signaling-1: signalling from RX-UE to TX-UE, and 2) Signaling-2: signalling from TX-UE to RX-UE.
2:	For SL unicast, TX-UE centric DRX configuration based on the assistance information from RX-UE is agreed as baseline.
2a: 	In SL unicast, for DRX configuration of each direction where one UE as Tx-UE and the other as Rx-UE, signaling-1 (Rx->Tx) is carried via a new PC5-RRC message, from Rx-UE to Tx-UE.
2b:	In SL unicast, for DRX configuration of the direction where one UE as Tx-UE and the other as Rx-UE, signaling-2 (Tx->Rx) is carried via RRCReconfigurationSidelink, to deliver DRX configuration from Tx-UE to Rx-UE.
3:	In SL unicast, for DRX configuration of each direction where one UE as Tx-UE and the other UE as Rx-UE, when Tx-UE is in-coverage and in RRC_CONNECTED state, Tx-UE may report the information received in signaling-1 (Rx->Tx) to the serving network.
4:	In SL unicast, for DRX configuration of each direction where one UE as Tx-UE and the other as Rx-UE, when Tx-UE is in-coverage and in RRC_CONNECTED state, Tx-UE may obtain DRX configuration from dedicated RRC to generate signalling-2 (Tx->Rx).
5:	In SL unicast, for DRX configuration of each direction where one UE as Tx-UE and the other as Rx-UE, when Rx-UE is in-coverage and in RRC_CONNECTED state, Rx-UE report the DRX configuration received in signalling-2 (Tx->Rx) to the serving network.

Agreements on alignment between Uu DRX and SL DRX
1: 	Alignment of Uu DRX and SL DRX for UE may comprise the full overlapping between Uu DRX and SL DRX in time.
2:	Alignment of Uu DRX and SL DRX for UE may comprise the partial overlapping between Uu DRX and SL DRX in time.
3:	For at least SL RX-UEs in RRC CONNECTED, the alignment of Uu DRX and SL DRX is up to gNB. FFS for SL TX-UE.
4:	RAN2 to down-scope alignment of Uu DRX and SL DRX for UEs in RRC IDLE and RRC INACTIVE from Rel-17.
5:	In case of Mode 1 scheduling, the alignment of Uu DRX of Tx UE and SL DRX of Rx UE shall be considered. FFS on how alignment is achieved.
2.	Discussion
2.1 SL DRX procedure aspect
First of all, we would like to investigate the SL DRX procedure. In the last meeting, RAN2 already agreed that “For SL unicast, TX-UE centric DRX configuration based on the assistance information from RX-UE is agreed as baseline”.
From TX UE’s perspective, assistance information from RX UE is needed to determine the SL DRX configuration. To receive assistance information, TX UE should request the RX UE to transmit assistance information. The request may be allowed after establishing a PC5 RRC connection and exchanging sidelink capability information. Upon receiving capability information, TX UE can check whether the RX UE is supporting SL DRX operation.

Moreover, the RX UE needs to send the assistance information to the TX immediately once the assistance information has been changed. For instance, resource reselection is triggered in the RX UE or new alignment is needed since the Uu DRX is reconfigured from the network. Considering these cases, RX UE is allowed to send its assistance information without reception of a request for sending assistance information from TX UE. Upon receiving the assistance information, the received assistance information can be delivered to the network via sidelink UE information when the TX UE is in RRC_CONNECTED. This case can be considered as another condition to initiate the procedure to send sidelink UE information to the network.

Proposal 1. TX UE is allowed to transmit assistance information request to receive assistance information from RX UE.
Proposal 2. RX UE is allowed to transmit assistance information without reception of assistance information request from TX UE.
Proposal 3. Upon reception of assistance information, RRC_CONNECTED UE can trigger to transmit sidelink UE information to the network.

2.2 Determination in OoC
In the previous RAN2 113-e meeting, RAN2 already agreed that “For unicast, for OOC scenario, the UE who sends out the DRX configuration decides on the DRX configuration. FFS on whether pre-configuration and/or the assistance information from the peer UE is also taken into account when determining the DRX configuration
In case of OoC, TX UE may determine the SL DRX configuration based on preconfiguration or assistance information from RX UE. In our view, TX UE is allowed to determine based on assistance information as a baseline since it can applied both in-coverage and out-of-coverage as a unified solution.
Proposal 4. TX UE in out-of-coverage, can determine SL DRX configuration based on the assistance information.

2.3 Confirmation of alignment by network
In this section, we would like to discuss the necessity of the SL DRX confirmation with Uu DRX alignment procedure. Considering the situation where the TX UE configures the SL DRX configuration for the RX UE. The RX UE (i.e. RRC_CONNECTED) would report the received SL DRX configuration to the serving network for performing alignment with Uu DRX. 
However, an issue is raised that the RX UE is not aware when this additional alignment procedure with Uu DRX is completed by network. According to the current specification, there is no signalling related alignment procedure between network and UE. Hence, the RX UE cannot determine when to apply the received SL DRX configuration. To resolve this issue, when the RX UE reports the received SL DRX configuration, the network may send confirmation for alignment message to the RX UE. Upon receiving this confirmation, the RX UE applies the received SL DRX configuration.
Proposal 5. RAN2 should consider defining a new procedure for SL DRX alignment confirmation.
Proposal 6. While SL DRX configuration is reconfigured, RX UE can adopt the received configuration upon receiving confirmation from network.
2.4 Contents of assistance information
In this section, we would like to discuss contents on assistance information. When the TX UE requests the assistance information from the RX UE, there is a simple method (e.g., an indication to request) the RX UE. However, an issue is raised when the RX UE sends recommended/desired SL DRX configurations as assistance information to the TX UE. When the received information may not be used since it does not match the traffic pattern that the TX UE intends to transmit. As a result, the TX UE needs to request assistance information from the RX UE again which requires additional signaling and latency.
To handle this issue, when the TX UE requests assistance information, expected its traffic pattern information (e.g., traffic periodicity) is included in the request. Upon receiving the request, the RX UE can configure a recommended DRX configuration for its power saving based on the TX UE’s traffic pattern information. 
Since the TX UE is considered to determine SL DRX configuration, when the RX UE sends a recommended DRX configuration, it sends at least multiple recommended DRX configurations so that the TX UE determines (or down select) the configured SL DRX configuration. Moreover, when the RX UE sends the assistance information, it can be expressed in the form of a certain range such as, desired active time or inactive time for a desired DRX operation.
Proposal 7. When TX UE performs assistance information request, SL traffic of TX UE needs to be included.
Proposal 8.  The recommended SL DRX configurations can be included in assistance information.
Proposal 9. Desired active or inactive time can be included in assistance information.

2.5 SL DRX report
When the TX UE is in the RRC_IDLE state and changed to RRC_CONNECTED, the SL DRX configuration currently configured by the TX UE would be reported to the network. While the TX UE operates in mode 1, the network should schedule suitable resource for TX UE’s transmission based on active time of the RX UE. If the transmission resource requested by the TX UE would not be transmitted active time of the RX UE, the network may perform a reconfiguration procedure with the RX UE to reconfigure the new SL DRX configuration.
Proposal 10. Once TX UE is in RRC_CONNECTED, configured SL DRX configuration for RX UE would be reported to the network.

2.6 Renegotiation procedure
In the last meeting, RAN2 decided that the TX UE determine SL DRX configuration to the RX UE. However, there is remaining an issue that the TX UE does not consider the power saving of the RX UE when configuring the SL DRX configuration based on its own transmitting traffic. Even if the TX UE configures the SL DRX of the RX UE arbitrarily, so far, there is no way to prevent it with the current specified operation. 
To resolve this problem, we propose the introduction of a renegotiation procedure. Although the TX UE configures the SL DRX configuration, the RX UE is allowed to request to reconfigure the SL DRX configuration which is configured by the TX UE with proposed renegotiation procedure. 
As an additional aspect, there is a question of whether the TX UE will always allow the renegotiation procedure to the RX UE. We think that TX UE has to decide on this. In TX UE’s aspect, the renegotiation procedure is not always allowed hence, the TX UE may inform whether or not renegotiation operation is possible for each Unicast link (or SL traffic or SL bearer). When the RX UE performs the renegotiation procedure, the preferred SL DRX cycle (e.g., increment or decrement to the DRX cycle length), desired active or inactive time by the RX UE would be transmitted to the TX UE. Upon receiving the request of the renegotiation, the TX UE finally determine whether to receive the RX UE's request or not.
Proposal 11. RAN2 needs to consider renegotiation procedure to prevent TX UE from configuring SL DRX arbitrarily.
Proposal 12. TX UE can determine whether to accept the request for renegotiation from RX UE.

2.7 Procedure for SL DRX off
[bookmark: _GoBack]In the email discussion [2], a backward compatibility issue with Rel-16 UE has been raised. Regarding this issue, we need to discuss in this section. If the Rel-17 RX UE performs unicast communication, the Rel-17 UE should wake up when the Rel-17 RX UE knows that one of the SL transmissions is performed by Rel-16 TX UE. Under this scenario, the Rel-17 RX UE does not operate SL DRX while SL transmission is performed by Rel-16 TX UE.
Additionally, operating with T400 can be considered. After sending the RRC reconfiguration sidelink message, the TX UE declares SL RLF if it does not receive a response before T400 expires. Let’s assume that a long SL DRX cycle is configured thus associated inactive time is longer than the T400 value, the SL RLF may occur because a response from the RX UE is not received during the inactive period. To solve this, after sending the RRC reconfiguration sidelink message, the TX UE needs to maintain an active state while the T400 is running.
Proposal 13. RX UE needs to be wake up upon detecting SL transmission is performed by Rel-16 TX UE.
Proposal 14. UE needs to be wake up upon transmitting RRC reconfiguration message until expiry of T400.

2.8 TX profile
In the email discussion [2], adopting TX profile has been discussed. We think that TX profile is needed for Rel-17 V2X. According to the LTE specification, TX profile is applied to broadcast transmission only. In Rel-17, TX profile can be applied to unicast transmission. In unicast, SL DRX configuration is applied per a pair of L2 SRC/DST ID. In this case, a SL DRX pattern/configuration would be configured to the RX UE. Hence, the RX UE may perform SL reception with SL DRX operation based on remaining power (e.g., P-UE).
However, while receiving a TX profile, it has an effect on currently operating UEs when the received TX profile indicated SL DRX off for a specific service. In this case, the TX UE may perform SL transmission related the service based on the active time of the configured SL DRX operation even if the TX profile with a packet is indicated SL DRX off for the service. Also, the RX UE may perform SL reception related the service based on the active time of the currently configured SL DRX operation even if the TX profile with a packet indicated SL DRX off for the service.
Proposal 15. In case of unicast, when L2 SRC/DST ID specific SL DRX pattern has been configured, the following mechanism should be supported:
· TX UE performs SL transmission only within the active time even though TX profile of this packet is indicated as SL DRX OFF.
· RX UE performs SL reception only within the active time even though TX profile of this packet is indicated as SL DRX OFF.
3.	Conclusion
Proposal 1. TX UE is allowed to transmit assistance information request to receive assistance information from RX UE.
Proposal 2. RX UE is allowed to transmit assistance information without reception of assistance information request from TX UE.
Proposal 3. Upon reception of assistance information, RRC_CONNECTED UE can trigger to transmit sidelink UE information to the network.
Proposal 4. TX UE in out-of-coverage, can determine SL DRX configuration based on the assistance information.
Proposal 5. RAN2 should consider defining a new procedure for SL DRX alignment confirmation.
Proposal 6. While SL DRX configuration is reconfigured, RX UE can adopt the received configuration upon receiving confirmation from network.
Proposal 7. When TX UE performs assistance information request, SL traffic of TX UE needs to be included.
Proposal 8. The recommended SL DRX configurations can be included in assistance information.
Proposal 9. Desired active or inactive time can be included in assistance information.
Proposal 10. Once TX UE is in RRC_CONNECTED, configured SL DRX configuration for RX UE would be reported to the network.
Proposal 11. RAN2 needs to consider renegotiation procedure to prevent TX UE from configuring SL DRX arbitrarily.
Proposal 12. TX UE can determine whether to accept the request for renegotiation from RX UE.
Proposal 13. RX UE needs to be wake up upon detecting SL transmission is performed by Rel-16 TX UE.
Proposal 14. UE needs to be wake up upon transmitting RRC reconfiguration message until expiry of T400
Proposal 15. In case of unicast, when L2 SRC/DST ID specific SL DRX pattern has been configured, the following mechanism should be supported:
· TX UE performs SL transmission only within the active time even though TX profile of this packet is indicated as SL DRX OFF.
· RX UE performs SL reception only within the active time even though TX profile of this packet is indicated as SL DRX OFF.
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