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1.	Introduction
In RAN#86 meeting, the SI named “Study on NR sidelink relay” was agreed. According to the SID [1], the specific objectives are below.
	This study item targets to study single-hop NR sidelink-based relay. 
1. Study mechanism(s) with minimum specification impact to support the SA requirements for sidelink-based UE-to-network and UE-to-UE relay, focusing on the following aspects (if applicable)  for layer-3 relay and layer-2 relay [RAN2];
0. Relay (re-)selection criterion and procedure;
0. Relay/Remote UE authorization;
0. QoS for relaying functionality;
0. Service continuity;
0. Security of relayed connection after SA3 has provided its conclusions;
0. Impact on user plane protocol stack and control plane procedure, e.g., connection management of relayed connection;
1. Study mechanism(s) to support upper layer operations of discovery model/procedure for sidelink relaying, assuming no new physical layer channel / signal [RAN2];
NOTE 1: The study shall take into account of further input from SA WGs, e.g., SA2 and SA3, for the bullets above (if applicable).
NOTE 2: It is assumed that UE-to-network relay and UE-to-UE relay use the same relaying solution.
NOTE 3: Forward compatibility for multi-hop relay support in a future release needs to be taken into account.
NOTE 4: For layer-2 UE-to-network relay, the architecture of end-to-end PDCP and hop-by-hop RLC, e.g., as recommended in TR 36.746, is taken as starting point.


In this contribution, we provide our view on sidelilnk relay discovery in a various aspects.
[bookmark: OLE_LINK12][bookmark: OLE_LINK13]2. Discussion
2.1 Discovery Resource Pool
We need to study the pros and cons of how to configure the discovery resource pool: shared resource pool vs. separate resource pool. And also, if some solutions are required, we need to discuss the solutions. 
Considering the separate resource pool, we can apply the discovery model A and B to it.
In the case of discovery model A, Relay UE wakes up only in the discovery resource pool and transmits Discovery message. And the Remote UE also wakes up only in the discovery resource pool and receives the discovery messages from Relay UE. The Remote UE and Relay UE can get power saving gain using discover resource pool, but latency will be caused depends on the cycle of the discovery resource pool. 
In the other case of discovery model B, Remote UE transmits solicitation messages in the discovery resource pool. Relay UE transmits response messages in the discovery resource pool if the Relay UE receives the solicitation messages from Remote UE. But in this case, the response messages can be sent in the communication resource pool to reduce latency. The latency caused by the cycle of discovery resource pool can be reduced in the Discovery model B by this method. The Remote UE and Relay UE still can get the power saving gain.
Using a separate discovery resource pool can have power-saving gain, but it has disadvantages on the side of the segmentation of the resource pool. If the segmentation of the resource pool can give a bad effect on the sensing methods in a physical layer.
Considering the shared resource pool, we estimate that the power saving gain can’t get as the case of using a separate discovery resource pool. However, we can get the advantage that the resource pool is not segmented and also we can expect advances in the aspects of latency.         
Proposal 1: we need to study the pros and cons of separate and shared resource pools for discovery messages and also need to develop some solutions to solve problems from that.

2.2 Discovery message priority
The discovery messages should also follow LCP procedure like general communication messages. The priority value of the discovery message can be a fixed value between the value of the PC5-S signal message and the value of communication messages. Discovery message is a message for detecting peer UE in initial, relay reselection, and sidelilnk signal strength measurement, so it’s proper that discovery message has a higher priority than the priority of communication message. 
In addition, the discovery message (e.g., solicitation message) of Remote UE has a higher priority than the priority of the discovery message from Remote UE (e.g., response message). Because Remote UE could be a power restricted UE. This priority allocation may increase the effect of the power-saving of the Remote UE.   
On the other hand, it is necessary to consider whether the priority of the LCID of the discovery message should be fixed to only one value. For example, it may be efficient to allocate the discovery message for public safety with a low priority value, and allocate the discovery message for commercial service with a high priority value. In this case, the priority value of the discovery message for commercial service may be set to a higher priority value than the priority value of data for public safety. 
Proposal 2: Discovery messages should follow LCP procedure such as general communication messages. The priority value of the discovery message could be allowed on a fixed value or flexible value depends on the purpose of Discovery messages (Discovery message for public safety vs. Discovery message for commercial service). 

2.3 LCP procedure for Discovery message
It is also necessary to consider that the discovery message should not be multiplexed with the general communication messages. Because discovery message is a message for relay selection/reselection or SL signal strength measurement, it is not appropriate to multiplex with general communication messages. So, it is necessary to limit that discovery can’t multiplex with general communication messages during the LCP procedure. Alternatively, the discovery message may be allowed to be multiplexed only with messages used for RRC connection right after the completion of the discovery procedure.  
Proposal 3: we need to discuss the discovery message should/should not multiplex with other messages:
(Option 1) Discovery message should not multiplex any communication/control messages.
(Option 2) Discovery message could multiplex only some control messages which can be used for RRC CONNECTION right after discovery procedure completion.
(Option 3) Discovery message could multiplex any communication/control messages.
  
3.  Conclusion
In this contribution, we investigate the pros and cons depends on the discovery resource pool configuration, fixed or flexible priority value of the discovery and multiplexing issues of discovery message during LCP procedure.
Proposal 1: we need to study the pros and cons of separate and shared resource pools for discovery messages and also need to develop some solutions to solve problems from that.
Proposal 2: Discovery messages should follow LCP procedure such as general communication messages. The priority value of the discovery message could be allowed on a fixed value or flexible value depends on the purpose of Discovery messages (Discovery message for public safety vs. Discovery message for commercial service). 
Proposal 3: we need to discuss the discovery message should/should not multiplex with other messages:
(Option 1) Discovery message should not multiplex any communication/control messages.
(Option 2) Discovery message could multiplex only some control messages which can be used for RRC CONNECTION right after discovery procedure completion.
(Option 3) Discovery message could multiplex any communication/control messages.
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