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[bookmark: _Ref492503575]Introduction
This document proposes means to achieve the objectives of the Work Item Description (RP-201516) with respect to enhancements for power saving in UEs that use NR-SL communication. These proposals are compatible with the Release 16 SL methods and will work for UEs both in and out of coverage.
UEs that use SL-DRX may not have the same SL-DRX duration or offset. We propose some solutions for enabling them to communicate.

[bookmark: _Toc21359852][bookmark: _Toc21360409][bookmark: _Toc21425154][bookmark: _Hlk47639558]Discussion 
UEs that are in coverage could use additions to a Mode 1, type 1 configured SL grant (as defined in TS37.985) where the gNB sets up the SL communication resources between the UEs. In this case the SL-DRX timing of the UEs could be a part of the grant. Mode 1, type 1 SL grants revert to an exception resource pool after RLF. It is FFS whether this could also include SL-DRX resources.

In case the SL UEs select their preferred SL-DRX period this information could be stored at a central server (i.e. the ProSe server) or SL-DRX could be pre-configured.  A SRC (source) UE (i.e. a UE that wants to transmit SL to a DST (destination) UE) would request the DST UE’s SL-DRX period and timing offset from the ProSe Server before it attempts to send data to it.  The SL-DRX may have a TTL (time to live) associated with it so that the SRC UE does not need to request the SL-DRX period for each SL transaction.

Proposal 1: When in coverage the network provides SL-DRX co-ordination between UEs.


UEs in coverage may have different SL-DRX durations and offsets and UEs that are out of coverage could retain the same SL-DRX timing that they last used when in coverage. This SL-DRX timing could be mutually exclusive between UEs meaning that some UEs may never be active at the same time.

In cases where communication is expected between individual UEs or when they belong to a group in common when they are either in or out of coverage it would be worthwhile for them to have a common SL-DRX time. In this case even when one or more go out of coverage they can attempt communication at their known common active time. The timing when out of coverage is subject to inaccuracy due to timing error when not synchronised to a gNB. In this case the transmitting UE may need to attempt communication over a wider time range than it would when synchronized, in order to get a response from the receiving UE during its active time. Fig. 1 illustrates this. Once communication is established the UEs could exchange synchronisation and timing. Priority for asserting synchronisation and timing alignment should be given to a UE (transmitting or receiving) that is in coverage. Otherwise, existing SLSS synchronization priority could be used.
Proposal 2: UEs that are expected to communicate or are part of a group in common can use the same SL-DRX timing.
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Fig. 1: Wider SRC active time 

If the DST UE SL-DRX is unknown the SRC UE could attempt multiple transmissions towards a target DST UE in order to make a connection. Fig. 2 illustrates this. This is subject to the SRC UE having sufficient power budget for the transmissions. These transmissions could include a synchronisation request. If successful, the UEs could agree on a common active time for subsequent communication. This time could be a common SL-DRX that could be the one used by the DST UE or it could be the one of the SRC UE. Once communication is completed both UEs could return to their respective original SL-DRX timing. In case of a need for any subsequent communication the UEs could retain information on their respective SL-DRX timing.

Proposal 3: A source UE can transmit multiple synchronization requests to a destination UE.
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Fig. 2: Time Request Solution

In case power is limited and the transmitting SRC UE cannot afford to transmit repeatedly, it may be necessary for a SRC UE to have been provided with and retain information on expected timing for DST UEs that it may need to contact. This would need to be configured when in coverage and connected. The SL-DRX information could be pre-configured for an individual UE or a pre-configured resource pool that would be common timing shared by one or more groups of UEs.

Proposal 4: UEs may retain SL-DRX information for UEs that they may wish to communicate with.

Summary
Proposal 1: When in coverage the network provides SL-DRX co-ordination between UEs.

Proposal 2: UEs that are expected to communicate or are part of a group in common can use the same SL-DRX timing.

Proposal 3: A source UE can transmit multiple synchronization requests to a destination UE.

Proposal 4: UEs may retain SL-DRX information for UEs that they may wish to communicate with.

