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1 Introduction

In RAN#91e, a WI for NR Sidelink Relay was approved. One of the objectives of the WI is on relay discovery  and (re)selection [1]:

	1. Specify mechanisms for U2N relay discovery and (re)selection for L3 and L2 relaying [RAN2, RAN4]

a. Re-use LTE relay discovery and (re)selection as baseline


In the last meetings, the general discovery procedure for sidelink relay has been agreed [2]
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[3]. In this contribution, we discuss the remaining issues for discovery including resource pool usage and the definition of no data case for link evaluation.

2 Resource pool for discovery
In the last meeting, we agreed to support both shared and dedicated resource pools for discovery transmission. How these pools are configured to a UE is yet to be discussed.  The configuration of each resource pool type may have its benefits. Specifically, for the UEs interested in monitoring discovery messages only, a dedicated resource pool can help to save power since the amount of resources to monitor is limited to discovery transmissions. However, for UEs interested in both discovery and data, no power gain is achieved. A shared resource pool, on the other hand, is more resource efficient since UEs transmit discovery and data in the same resource pool. If the design restricts the UE to always be (pre-)configured with a dedicated resource pool for discovery transmission the network has to reserve the discovery transmission resources for all Tx UEs in the area. However, the network is not aware of the number of UEs in the area especially for the out-of-coverage scenarios. Therefore, it may need to over-allocate the dedicated resources for discovery to ensure there is no congestion for high UE volume scenarios. Such restriction may result in excessive resource waste. To alleviate the problem while maintaining the advantages to the discovery only UEs, both pools can be configured.
Proposal 1: Both shared and dedicated resource pools can be (pre-)configured for discovery transmission by a UE.

Although it is useful to use the dedicated resource pool if it is (pre-)configured to the UE, the more resources configured, the less efficient the resource usage. In general, gNB can allocate a minimum possible amount of resources rather than the worst case, and rely on the shared resource pool in cases of congestion. Specifically, the UE can use the dedicated resource pool if it is not congested. However, when congestion on the dedicated dedicated resource pool is high and the UE supports data transmission, it can switch to a shared one.

Proposal 2: A UE prioritizes the transmission of discovery in the dedicated resource pool if both are (pre-)configured.

Proposal 3: Congestion is considered for resource pool selection if both shared and dedicated resource pools are (pre-)configured.

3 Link evaluation for no data case
Link evaluation (for relay selection) uses SL-RSRP when data is available, and it is left to UE’s implementation whether to use measurement from SL-RSRP or SD-RSRP to evaluate for relay reselection in case of no data transmission. [3]. The definition of “no data case” is however unclear and should be further discussed. 
When there is no data from between relay and remote UEs, upper layers may still trigger transmission of keep alive messages. AS layer is not aware that one message is keep alive or not. However, AS can rely on the expected periodicity of keep alive message to evaluate the no data case. Specifically, if the number of sidelink transmissions is similar to the number of keep alive message within a period, AS layer can assume that there is no data in this scenario. The UE may then determine to use either SD-RSRP or SL-RSRP to evaluate the link between the relay and itself.
Proposal 4: The UE determines “no data case” (for determining when it can use either SL-RSRP or SD-RSRP) based on the number of transmissions within a (pre-)configured time.

4 Conclusion

In this contribution, the following conclusions were made on discovery procedure for SL relays: 
Proposal 1: Both shared and dedicated resource pools can be (pre-)configured for discovery transmission by a UE.

Proposal 2: A UE prioritizes the transmission of discovery in the dedicated resource pool if both are (pre-)configured.

Proposal 3: Congestion is considered for resource pool selection if both shared and dedicated resource pools are (pre-)configured.

Proposal 4: The UE determines “no data case” (for determining when it can use either SL-RSRP or SD-RSRP) based on the number of transmissions within a (pre-)configured time.

5 References

[1] RP-210904 - New WID on NR Sidelink Relay 
[2] RAN2 #113bis-e Chairman Notes
[3] RAN2 #114-e Chairman Notes
