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1. Introduction

In RAN2#117-e meeting [1], following agreement related to active time during unicast connection establishment was achieved:

	Agreement:
1:
For messages delivery after PC5-S DCR message until and including PC5-RRC RRCReconfigurationSidelink message including initial DRX configuration, UE remains in active. FFS on PC5-RRC RRCReconfigurationSidelinkComplete.


There is FFS and some remaining issues to be solved. This contribution aims to discuss these issues and provides the corresponding TP.
2. Discussion
The unicast connection establishment procedure based on Rel-16 NR SL is shown in Fig.1. In order to establish the unicast connection successfully, both TX UE and RX UE should disable SL DRX (i.e. UE should in active time) during unicast connection establishment. It was agreed that UE remains in active for messages delivery after PC5-S DCR message until and including RRCReconfigurationSidelink message including initial DRX configuration, and FFS on RRCReconfigurationSidelinkComplete [1]. Regarding this FFS, in Rel-16 NR SL, for unicast communication, TX UE should regard SLRB established after receiving the RRCReconfigurationCompleteSidelink message. In our thinking, since we already agreed to adopt TX centric mechanism for unicast SL DRX configuration, legacy handling for SLRB in Rel-16 should be reused for unicast SL DRX. Furthermore, technically speaking, the TX UE may miss the reception of RRCReconfigurationCompleteSidelink message if the TX UE is not in active time, and this will further cause unicast SL DRX establishment failure (i.e. unicast SL DRX misalignment, whereas unicast SL DRX configuration is regarded as successful for RX UE and regarded as failed for TX UE). Therefore, in order to establish unicast SL DRX configuration successfully, UE should remain in active time for messages delivery after PC5-S DCR message until RRCReconfigurationSidelinkComplete. To be specific, for TX UE, UE should be in active time between the transmission of the DCR message and the reception of the RRCReconfigurationCompleteSidelink message in case the RRCReconfigurationCompleteSidelink message is received. For RX UE, UE should be in active time between the reception of the DCR message and the transmission of the RRCReconfigurationCompleteSidelink message in case the RRCReconfigurationCompleteSidelink message is transmitted.
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Figure 1: unicast connection establishment based on Rel-16 NR SL
Proposal 1: For TX UE, UE should be in active time between the transmission of the DCR message and the reception of the RRCReconfigurationCompleteSidelink message in case the RRCReconfigurationCompleteSidelink message is received.

Proposal 2: For RX UE, UE should be in active time between the reception of the DCR message and the transmission of the RRCReconfigurationCompleteSidelink message in case the RRCReconfigurationCompleteSidelink message is transmitted.
However, we also need to discuss the failure case for unicast connection or unicast SL DRX establishment. According to TS 23.287 [2], the DCR message can be transmitted in service oriented manner or UE oriented manner. The TX UE may get no response (e.g. Direct security mode command message) after transmitting the DCR message, especially for service oriented DCR message. Thus, it cannot receive the RRCReconfigurationCompleteSidelink message also. If we follow current agreement, the TX UE will be in active time all the time, which will degrade the power saving of TX UE and is unacceptable for whole SL DRX mechanism. Therefore, a timer (e.g. sl-LatencyBoundConnection-Response timer, which the TX UE (re)starts upon transmitting DCR message in TX UE side and stops upon the RRCReconfigurationCompleteSidelink message is received) specified with description in spec can be introduced in AS layer to solve the issue in this case, which is similar to the handling of active time during SL-CSI reporting. Therefore, for TX UE, UE should be in active time in the period of sl-LatencyBoundConnection-Response in case the RRCReconfigurationCompleteSidelink message is not received.
Proposal 3: For TX UE, UE should be in active time in the period of sl-LatencyBoundConnection-Response in case the RRCReconfigurationCompleteSidelink message is not received, whereas UE (re)starts this timer upon transmitting DCR message and stops this timer upon the RRCReconfigurationCompleteSidelink message is received.
Similarly, for RX UE, the RX UE may also get no response message during unicast connection or unicast SL DRX establishment. The introduced timer in AS layer for DCR message can also be used for RX UE, to be specific, the RX UE (re)starts sl-LatencyBoundConnection-Response timer upon receiving DCR message and stops sl-LatencyBoundConnection-Response timer upon transmitting RRCReconfigurationCompleteSidelink message, and RX UE should be in active time when this timer is running. 
Proposal 4: For RX UE, UE should be in active time in the period of sl-LatencyBoundConnection-Response in case the RRCReconfigurationCompleteSidelink message is not transmitted, whereas UE (re)starts this timer upon receiving DCR message and stops this timer upon the RRCReconfigurationCompleteSidelink message is transmitted.
Another remaining issue is how to handle active time for the unicast connection establishment triggered by non-relay-related ProSe discovery. In Rel-17 NR SL, as shown in Fig.2, the unicast connection establishment can be triggered after performing non-relay-related ProSe discovery, which is different from Rel-16 as discovery is not supported for direct communication in Rel-16. 
[image: image2.png]TXUE RXUE

1. Solicitation

2. Resonse
e cResose |

3. unicast connection establishment procedure

4. RRCReconfigurationSidelink
(including iniial DRX configuration)

5. RRCReconfigurationCompleteSidelink
|2 RRCReconfigurationCompleteSidefink _|

active time -

- active time





Figure 2: unicast connection establishment via model-B discovery based on Rel-17 NR SL
In RAN2#116-e meeting, it was agreed that R17 SL-DRX design can support non-relay-related ProSe discovery by reusing SL default DRX configuration used for communication without further additional specific solution discussion / specification effort [3]. However, for model-B non-relay-related ProSe discovery, the response message to solicitation message is transmitted via unicast manner, it is not clear whether it is suitable to apply groupcast and broadcast SL default DRX configuration for unicast response message. Furthermore, in order to establish unicast connection successfully, the response need to be received by TX UE, thus it is better to let UE in active time in procedure. That is to say, for TX UE, UE should be in active time between the transmission of the solicitation message and the reception of the RRCReconfigurationCompleteSidelink message in case the RRCReconfigurationCompleteSidelink message is received. And TX UE should be in active time in the period of sl-LatencyBoundConnection-Response in case the RRCReconfigurationCompleteSidelink message is not received, whereas UE (re)starts this timer upon transmitting solicitation message and stops this timer upon the RRCReconfigurationCompleteSidelink message is received.
Similarly, for RX UE, UE should be in active time between the reception of the solicitation message and the transmission of the RRCReconfigurationCompleteSidelink message in case the RRCReconfigurationCompleteSidelink message is transmitted. And RX UE should be in active time in the period of sl-LatencyBoundConnection-Response in case the RRCReconfigurationCompleteSidelink message is not transmitted, whereas UE (re)starts this timer upon receiving solicitation message and stops this timer upon the RRCReconfigurationCompleteSidelink message is transmitted.
Proposal 5: For TX UE, UE should be in active time between the transmission of the solicitation message and the reception of the RRCReconfigurationCompleteSidelink message in case the RRCReconfigurationCompleteSidelink message is received.
Proposal 6: For TX UE, UE should be in active time in the period of sl-LatencyBoundConnection-Response in case the RRCReconfigurationCompleteSidelink message is not received, whereas UE (re)starts this timer upon transmitting solicitation message and stops this timer upon the RRCReconfigurationCompleteSidelink message is received.
Proposal 7: For RX UE, UE should be in active time between the reception of the solicitation message and the transmission of the RRCReconfigurationCompleteSidelink message in case the RRCReconfigurationCompleteSidelink message is transmitted.

Proposal 8: For RX UE, UE should be in active time in the period of sl-LatencyBoundConnection-Response in case the RRCReconfigurationCompleteSidelink message is not transmitted, whereas UE (re)starts this timer upon receiving solicitation message and stops this timer upon the RRCReconfigurationCompleteSidelink message is transmitted.
3. Conclusion

This paper discusses some issues related to active time during unicast connection establishment, and has the following proposals: 
Proposal 1: For TX UE, UE should be in active time between the transmission of the DCR message and the reception of the RRCReconfigurationCompleteSidelink message in case the RRCReconfigurationCompleteSidelink message is received.

Proposal 2: For RX UE, UE should be in active time between the reception of the DCR message and the transmission of the RRCReconfigurationCompleteSidelink message in case the RRCReconfigurationCompleteSidelink message is transmitted.
Proposal 3: For TX UE, UE should be in active time in the period of sl-LatencyBoundConnection-Response in case the RRCReconfigurationCompleteSidelink message is not received, whereas UE (re)starts this timer upon transmitting DCR message and stops this timer upon the RRCReconfigurationCompleteSidelink message is received.

Proposal 4: For RX UE, UE should be in active time in the period of sl-LatencyBoundConnection-Response in case the RRCReconfigurationCompleteSidelink message is not transmitted, whereas UE (re)starts this timer upon receiving DCR message and stops this timer upon the RRCReconfigurationCompleteSidelink message is transmitted.
Proposal 5: For TX UE, UE should be in active time between the transmission of the solicitation message and the reception of the RRCReconfigurationCompleteSidelink message in case the RRCReconfigurationCompleteSidelink message is received.

Proposal 6: For TX UE, UE should be in active time in the period of sl-LatencyBoundConnection-Response in case the RRCReconfigurationCompleteSidelink message is not received, whereas UE (re)starts this timer upon transmitting solicitation message and stops this timer upon the RRCReconfigurationCompleteSidelink message is received.
Proposal 7: For RX UE, UE should be in active time between the reception of the solicitation message and the transmission of the RRCReconfigurationCompleteSidelink message in case the RRCReconfigurationCompleteSidelink message is transmitted.

Proposal 8: For RX UE, UE should be in active time in the period of sl-LatencyBoundConnection-Response in case the RRCReconfigurationCompleteSidelink message is not transmitted, whereas UE (re)starts this timer upon receiving solicitation message and stops this timer upon the RRCReconfigurationCompleteSidelink message is transmitted.
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START OF CHANGES
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 or sl-drx-InactivityTimer is running; or

-
sl-drx-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-SCI reporting MAC CE in case SL-CSI reporting MAC CE is received; or

-
Slot associated with the announced periodic transmissions by the UE transmitting SL-SCH Data; or
-
the time between the transmission of the Direct Communication Request message and the reception of RRCReconfigurationCompleteSidelink message in RRCReconfigurationCompleteSidelink message is received; or

-
the time between the reception of the Direct Communication Request message and the transmission of RRCReconfigurationCompleteSidelink message in RRCReconfigurationCompleteSidelink message is transmitted; or

-
the time between the transmission of the Solicitation message and the reception of RRCReconfigurationCompleteSidelink message in RRCReconfigurationCompleteSidelink message is received; or

-
the time between the reception of the Solicitation message and the transmission of RRCReconfigurationCompleteSidelink message in RRCReconfigurationCompleteSidelink message is transmitted; or

-
period of sl-LatencyBoundConnection-Response in case RRCReconfigurationCompleteSidelink message is not received; or

-
period of sl-LatencyBoundConnection-Response in case RRCReconfigurationCompleteSidelink message is not transmitted.

NOTE:
For TX UE, the sl-LatencyBoundConnection-Response is (re)started upon transmitting Direct Communication Request message or Solicitation message and stopped upon the RRCReconfigurationCompleteSidelink message is received. For RX UE, the sl-LatencyBoundConnection-Response is (re)started upon receiving Direct Communication Request message or Solicitation message and stopped upon the RRCReconfigurationCompleteSidelink message is transmitted.
When one or multiple SL DRX is configured, the MAC entity shall:

1>
if multiple SL DRX Cycles that are mapped with multiple SL-QoS-Profiles of a Destination Layer-2 ID and interested cast type is associated to groupcast and broadcast:
2>
select sl-drx-Cycle whose length of the sl-drx-cycle is the shortest one among multiple SL DRX Cycles that are mapped with multiple SL-QoS-Profiles associated with the Destination Layer-2 ID:

2>
select sl-drx-onDurationTimer whose length of the sl-drx-onDurationTimer is the longest one among multiple SL DRX onduration timers that are mapped with multiple SL-QoS-Profiles associated with the Destination Layer-2 ID.

1>
if an sl-drx-HARQ-RTT-Timer expires:
2>
if the data of the corresponding Sidelink process was not successfully decoded or if the HARQ feedback (i.e., negative acknowledgement) is not transmitted for unicast due to UL/SL prioritization:
3>
start the sl-drx-RetransmissionTimer for the corresponding Sidelink process in the first slot after the expiry of sl-drx-HARQ-RTT-Timer.
**Unchanged parts are omitted**
END OF CHANGES
