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1. Introduction
[bookmark: _Hlk46842767][bookmark: Proposal_Pattern_Length]In the last RAN2 meeting, there was extended discussion on SL relay discovery and (re-)selection aspects and several key agreements were made (reproduced in the annex). Some key agreements relevant to the discussion in the contribution are reproduced below:
Proposal 6 [discussion]: RAN2 agrees dedicated discovery resource pool is supported besides shared resource pool configuration, whether it is configured is based on network implementation. And PHY layer parameters and design shall reuse the Rel-16 legacy resource pool design (including resource allocation design).


In this contribution, we focus on and address some open and FFS aspects for relay discovery for both L2 and L3, specifically on the recently agreed dedicated resource pool for discovery.
1. Discussion
After several meetings of prolonged discussion, it was finally agreed in the last meeting that a dedicated resource pool for discovery shall be supported (in addition to the common pool) and whether it is configured to a given UE is dependent on network implementation. However, the details of this configuration and selection between the dedicated and shared resource pool needs to be resolved. In our view, while the detailed configuration can be discussed as a stage-3 issue, the issue of how the UE selects between the two in case the network configures both the dedicated and shared pool should be addressed. In this regard, we think the simplest way is to allocate a higher priority to the dedicated pool in that if the UE has been configured with the dedicated pool (in addition to the shared pool), the UE should always prioritize using it for discovery procedure. This is because we expect that if the network chooses to configure the UE with dedicated pool, it expects the UE to utilize it for efficient resource utilization. Of course, this also depends on the detailed configuration and measurement/reporting over the shared pool, which is discussed later in this paper.
Proposal 1:	If the UE is configured with a dedicated resource pool for discovery, the UE shall prioritize it over the common pool for the discovery procedure.

Another agreement with respect to dedicated resource pool is the reuse of Rel-16 PHY layer parameter and design (including resource allocation design). In the last meeting, several companies mentioned that since RAN1 is not allocated time for this WI, they should not be consulted regarding this feature. Regardless, it is not fully clear to us what the above agreement implies. For instance, Rel-16 resource pool design incorporates several features such as separate channel for HARQ feedback (PSFCH), congestion control, resource pre-emption and measurement reporting (including CBR measurement reporting to the network). For each of these, it should be discussed which procedure makes sense to consider for the dedicated pool. For instance, depending on whether UE is allowed to operate in both resource allocation mode 1 and mode 2, congestion control mechanism in the dedicated pool should be supported. Similarly, depending on whether HARQ feedback needs to be supported for discovery message transmission on the dedicated pool, PSFCH may be needed. Therefore, some of these details need to be discussed and resolved before stage-3 discussions.
At least for the case of mode1 and mode 2 operation, since we expect that the dedicated pool may be configured to UEs both in and out of coverage, both resource allocation modes need to be supported. Moreover, we expect the UE procedures for choosing mode 1 vs mode 2 operation to follow the shared/normal pool design (i.e. based on the inclusion of the resource pool configuration for the interested frequency in V2X SIB). Similarly, the network can configure certain UEs to perform CBR measurement and reporting to the gNB in order to be aware of the current utilization of the dedicated resource pool (similar to the shared pool).
Proposal 2:	RAN2 to discuss and confirm that the dedicated resource pool for discovery shall support both mode-1 and mode-2 resource allocation.

From the AS layer perspective, since it is assumed that the transmission of discovery message is initiated by the upper layers, it is not clear what assumptions we can make regarding the following aspects:
Whether both one-shot and multi-shot transmissions shall be supported
What is the configured (maximum) periodicity of the discovery message
If ACK/NACK based feedback is used or only blind retransmissions are supported for discovery message (note that while most discovery transmissions are expected to be broadcast, the Model B response message can be sent via unicast)
In our view, these details are crucial for the dedicated resource pool design and configuration, so it is proposed to further discuss these aspects in RAN2.
Proposal 3:	RAN2 shall further discuss the design for dedicated resource pool for discovery, considering at least the need for HARQ feedback for discovery message transmissions and CBR measurement reporting.
With the introduction of a dedicated pool for discovery, another question is whether there are expected impacts to existing MAC layer procedures such as LCP. Specifically, assuming that a given UE is involved in both sidelink transmission and discovery message transmission at the same time, how the LCP selects the destination for the next SL transmission. Note that in Rel-16, we already defined LCP restrictions such that the UE selects the destination and cast type associated with the highest SL LCH priority and then only data from LCHs belonging to the same destination can be multiplexed in that MAC PDU. Therefore, in the context of discovery message transmission, it implies that discovery message may not be multiplexed with data from non-discovery related LCHs within a MAC PDU. In addition to that, it should be further discussed if there are any discovery specific LCP restrictions that need to be considered when operating over either the dedicated or share pool.
Observation:	The existing Rel-16 SL LCP restrictions for a given destination and cast type shall be applicable for LCHs corresponding to discovery message.
Proposal 4:	The need of any additional discovery procedure specific LCP restrictions needs to be further discussed.

1. [bookmark: _Toc465993148]Conclusion
This contribution discusses the sidelink relay discovery related aspects and makes the following observations and proposals:
Proposal 1:	If the UE is configured with a dedicated resource pool for discovery, the UE shall prioritize it over the common pool for the discovery procedure.
Proposal 2:	RAN2 to discuss and confirm that the dedicated resource pool for discovery shall support both mode-1 and mode-2 resource allocation.
Proposal 3:	RAN2 shall further discuss the design for dedicated resource pool for discovery, considering at least the need for HARQ feedback for discovery message transmissions and CBR measurement reporting.
Observation:	The existing Rel-16 SL LCP restrictions for a given destination and cast type shall be applicable for LCHs corresponding to discovery message.
Proposal 4:	The need of any additional discovery procedure specific LCP restrictions needs to be further discussed.
Annex (List of Agreements from RAN2#114-e)
[bookmark: _Ref434066290]Agreements:
Proposal 3b (modified): RAN2 confirm the SI conclusion that for L2 remote UE which is out-of-coverage, and is neither in RRC_CONNECTED nor RRC_IDLE/INACTIVE, it can rely on pre-configuration.
Proposal 4 (modified): RAN2 confirm the SI conclusion that for L3 remote UE which is out-of-coverage, and is neither in RRC_CONNECTED nor RRC_IDLE/INACTIVE, it should follow pre-configuration.
Proposal 3a (modified): RAN2 agree that for L2 remote UE which is out-of-coverage, but connected to network via a relay UE (i.e., either in RRC CONNECTED or RRC IDLE/INACTIVE), it should follow network configuration, i.e., SIB or dedicated signalling, if available.
Proposal 1b: RAN2 agree that for relay/remote UE in RRC IDLE/INACTIVE state, in-coverage on the serving frequency, and the serving frequency is not shared with concerned frequency, if the configuration of concerned SL frequency is absent within the SIB of the serving frequency or if there is no discovery related SIB on the serving frequency
-	If there is Uu deployedcoverage at the concerned SL frequency, UE shall 1) rely on the discovery related SIB, if any broadcasted in the concerned SL frequency; Or 2) if there is no discovery related SIB on the concerned SL frequency, UE does not perform SL discovery transmission/reception on the concerned frequency.
-	If there is no Uu deployedcoverage at the concerned frequency, UE shall rely on pre-configuration.
Proposal 1c: RAN2 agree that for relay/remote UE in RRC IDLE/INACTIVE state, in-coverage on the serving frequency，if the serving frequency is shared with concerned SL frequency 
-	If there is no discovery related SIB broadcasted on the serving carrier, UE does not perform SL discovery transmission/reception on the concerned frequency.
Proposal 6: RAN2 agrees to reuse Rel-16 power control mechanism for transmission of discovery messages.
Proposal 8: The same PDCP data PDU format as SL-SRB0 is used for sidelink discovery message (SL-SRB4), and the SDU type field is not used for SL-SRB4.
Proposal 9: RAN2 agrees to postpone the discussion related to resource allocation to after RAN#92-e.  [FFS if impact from dedicated resource pool; to be revisited this meeting.]
Proposal 10: RAN2 to postpone the issue on network capability differentiation to stage 3 ASN.1 discussion.
Proposal 11: RAN2 rely on SA2 on the L2 ID design for discovery message. No LS is needed.
Proposal 13: De-prioritize additional condition for discovery transmission/reception in Rel-17.

NOTE 1: Proposal 1b was edited after agreement to change “deployed” to “coverage”.
NOTE 2: Proposal 9 was edited after agreement to remove the FFS, per the organisational email discussion [AT114-e][600].

Agreements:
Proposal 1 [easy]: RAN2 agrees that for relay/remote UE in RRC IDLE/INACTIVE state, and in-coverage on the serving frequency, if there is discovery related SIB broadcasted on the serving frequency, and if the configuration of concerned SL frequency is included within the SIB of the serving frequency but the Tx resource pool configuration is absent, UE shall enter RRC CONNECTED state to acquire dedicated configuration on Tx resource pool.
Proposal 2 [easy]: RAN2 agree that RRC_CONNECTED relay/remote UE which are in-coverage on the serving frequency, if there is discovery related SIB broadcasted on the serving frequency, and if the configuration of concerned SL frequency is included within the SIB of the serving frequency, it can only use the SL discovery Tx resource configuration provided by dedicated signalling if provided, or not transmit discovery if not provided.
Proposal 3a [easy]: RAN2 agree that RRC_CONNECTED L3 relay/remote UE or layer 2 remote UE which are in-coverage on the serving frequency, and the serving frequency is not shared with concerned frequency, if the configuration of concerned SL frequency is absent within the SIB of the serving frequency or if there is no discovery related SIB on the serving frequency, 
-	If there is Uu coverage at the concerned SL frequency, UE shall 1) rely on the discovery related SIB, if any broadcasted in the concerned SL frequency; Or 2) if there is no discovery related SIB on the concerned SL frequency, UE does not perform SL discovery transmission/reception on the concerned frequency.
-	If there is no Uu coverage at the concerned frequency, UE shall rely on pre-configuration.
Proposal 4a [easy]: RAN2 agree that for L2 remote UE which is out-of-coverage, but connected to network via a relay UE and in RRC IDLE/INACTIVE state, if the network configuration is not available, i.e., SIB, remote UE shall rely on pre-configuration to perform discovery.
Proposal 5 [easy]: RAN2 agrees to down-prioritize discovery specific resource allocation optimization in this release.
Proposal 9 [easy]: RAN2 agrees to down-prioritize the support of discovery gaps in this release.
Proposal 4b [discussion]: RAN2 agree that for L2 remote UE which is out-of-coverage, but connected to network via a relay UE and in RRC CONNECTED state, if the network configuration is not available, i.e., SIB or dedicated signalling, remote UE shall rely on pre-configuration to perform discovery.
Proposal 6 [discussion]: RAN2 agrees dedicated discovery resource pool is supported besides shared resource pool configuration, whether it is configured is based on network implementation. And PHY layer parameters and design shall reuse the Rel-16 legacy resource pool design (including resource allocation design).
RAN2 agree that the UE selection between dedicated and shared pool can be discussed as a stage 3 issue after RAN#92-e.
Proposal 8 [discussion]: RAN2 agrees to fix the priority value as 1 of sidelink discovery message in the specification.

