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1	Introduction
In the WI NR_SL_Relay (RP-211050) the relay discovery procedure has been formally declared complete at stage 2 level. Nevertheless a few remaining issues still exist such as size of discovery message, resource allocation in case of dedicated resource pool, L2 vs. L3 support differentiation in discovery message and the content (i.e. information elements) of the relay discovery message. In this contribution we will discuss some of the remaining open issues and relevant options. In addition as the completion of NR Sidelink Relay discovery involves interaction with SA2, we address the questions in SA2 LS S2-2104932/R2-2106957. 
2	Discovery Message Content and Size of Discovery Message
[bookmark: _Hlk79068709]In the LS S2-2104932/R2-2106957 SA2 asks RAN2 in the first question on the limitation on the size of NR PC5 discovery message. In the following we will discuss the size of the potential information elements to be included in the discovery message and the maximum size of the discovery message for shared and dedicated resource option. 

In RAN2#113bis the necessary information to be included in the discovery messages has been discussed with the following conclusions:
Agreements:
Proposal 2-1 [easy]: For L3 relay, the use of PLMN ID and cell ID in relay (re)selection is up to SA2
Proposal 2-2 [easy]: For L2 relay, PLMN ID supported as additional AS criteria for relay (re)selection.  Whether cell ID is used can be further discussed by RAN2.
Proposal 3-1 [easy]: Besides serving cell ID, PLMN ID, L2/L3 relay support (if agreed in discovery session) and relay load, other additional AS criteria are not considered in this release.

And it was also been agreed to exclude Uu quality (e.g. Uu RSRP) between relay UE and gNB:
Proposal 14: Uu quality between relay UE and gNB is not included in discovery message as additional AS criteria for relay (re)selection  
Proposal 16: Include the information required for agreed additional AS criteria in discovery message.

Furthermore, in RAN2#114 it was agreed not to consider load as a (re)selection criteria, and that SA2 should decide on how to include the differentiation between L2 and L3 relay support in the discovery message:
Agreements:
Relay load is not considered as a (re)selection criterion in Rel-17.
It is up to SA2 to decide how to include L2/L3 relay support in discovery message.
 

It seems there is consensus within RAN2 to have a minimum content for the discovery message, and according to the above agreements only the following items may be included as AS level parameters in the discovery message:
· cell ID (36bit)
· PLMN ID (variable length, 5 or 6 digits, about 25 bits)
Since both options, shared and dedicated resource pool carrying the discovery message are supported in NR Sidelink Rel-17, the size of the discovery message is constraint by the minimal configuration of a sidelink resource pool min(SL-ResourcePool-r16) with:

sl-NumSubchannel-r16=1
sl-SubchannelSize-r16=n10 (10 RBs)
sl-TimeResource-r16=10
sl-MinMCS-PSSCH-r16=0 corresponds to QPSK (i.e. 2 bits per RE)
sl-TDD-Configuration-r16=minimum UL pattern

In the frequency domain with a single subchannel (lowest number of sl-NumSubChannel) and the lowest number of RBs per subchannel 10, there are 12x10=120 subcarriers. With m=0 (i.e. 14 symbols per slot and 15kHz SCS) each sidelink slot can carry 2x120x14=3360bits. The number of sidelink slots is defined by a pattern/bitmap length of sl-TimeResource-r16. With the length for sl-TimeResource-r16 ranging from 10bit to 160bit the number of logical sidelink slots (starting at  and ending at  ) are defined within the time period  of 10240x2m slots. The minimum number of sidelink slots is defined by only a single ‘1’ in the bitmap sl-TimeResource-r16 (e.g. ‘0000000001’)   
Observation 1: The number of bits for the discovery channel with the smallest possible (resource pool) configuration is 3.3kbits (per sidelink slot). 
Given that the size of the needed information in the discovery message agreed in RAN2 (cell ID, PLMN ID) including message overhead is less than 100 bits, the rest of the discovery message, which is about 3260 bits, can be used by upper layers.
Proposal 1: RAN2 to answer to question 1 of S2-2104932/R2-2106957 that the size limitation is given by the smallest possible configuration of a resource pool yielding maximum 3360 bits for a sidelink transport block carrying a discovery message, and about 100 bits is needed from this to transmit AS level information.  
As the necessary/minimum information in the discovery message is much smaller than the available size, the dedicated resource pool for discovery message is not resource efficient and lead to large underutilization of sidelink resource. Hence (the configuration of a) dedicated resource pool should be avoided by the network in congested scenarios. Since the load situation is not known in advance for pre-configured resources, it would be desired to avoid the pre-configuration of dedicated discovery resource pools.
Proposal 2: In NR Sidelink mode 2 the pre-configuration should not contain configuration for a dedicated discovery resource pool to minimize fragmentation and resource underutilization.   
3	Conclusion
We made the following observation and proposals in this paper:
Observation 1: The number of bits for the discovery channel with the smallest possible (resource pool) configuration is 3.3kbits (per sidelink slot). 
Proposal 1: RAN2 to answer to question 1 of S2-2104932/R2-2106957 that the size limitation is given by the smallest possible configuration of a resource pool yielding maximum 3360 bits for a sidelink transport block carrying a discovery message, and about 100 bits is needed from this to transmit AS level information.  
Proposal 2: In NR Sidelink mode 2 the pre-configuration should not contain configuration for a dedicated discovery resource pool to minimize fragmentation and resource underutilization.   



