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Introduction

During  RAN2#113bis and RAN2#114 Meeting, the relay discovery was discussed and a lot of agreements have been reached. On the other hand, the following issues have been agreed to discuss after RAN#92-e. 

	RAN2#114 Agreements:
RAN2 agrees to postpone the discussion related to resource allocation to after RAN#92-e.
RAN2 to postpone the issue on network capability differentiation to stage 3 ASN.1 discussion.
UE selection between dedicated and shared pool can be discussed as a stage 3 issue after RAN#92-e.


In this contribution, we will focus on the issues, such as resource allocation, UE selection between dedicated and shared resource pool, network capability differentiation. Our considerations and potential solutions are presented. 
Discussion
Resource allocation for discovery
During previous RAN2 meetings, the sidelink resources that can be used by remote UE and relay UE were intensively discussed and a lot of agreements have been reached. However, there are still doubts with the resource allocation mode that can be used by L2 remote UE and RAN2 agreed to postpone the relevant discussion after RAN#94. 

In our opinion, the L2 remote UE can definitely use mode 2 resource allocation based on network configuration or pre-configuration. With regard to mode 1 resource allocation, it can be further divided into the following cases:

Dynamic grant
For dynamic grant, the UE sends a scheduling request (SR) to the gNB followed by a Sidelink BSR. Based on the Sidelink BSR, gNB can determine that the UE has sidelink data for sidelink and then allocate the sidelink resources via the PDCCH (addressed to SL-RNTI).  

For the in coverage L2 remote UE, it seems possible to support the mode 1 resource allocation via direct Uu link. However, since the remote UE generally switches to indirect link due to poor Uu link quality, it is not reasonable to request/receive resource allocation via Uu and transmit the UL data via indirect link. On the other hand, for L2 remote UE connected with relay, it is hard to support the mode 1 resource allocation via indirect link. It is not clear how to forward the SR/BSR (UL) and DCI(DL) in PC5 link. Even if it could be supported by relaying UE, the relaying of DCI might introduce longer latency and the SL resource grant may become invalid when remote UE receive it. Based on these observations, it is suggested not to support the dynamic resource allocation for L2 remote UE connected with relay UE. 
Configured grant 
In Rel-16 NR, both type 1 and type 2 configured grant are supported for SL transmission. For the type1 configured grant, the grant for SCI and sidelink data transmission can be configured via RRC signalling. For the type 2 configured grant, it is provided via the PDCCH (addressed to SLCS-RNTI). 
Similar to the dynamic grant, it is hard to support the forwarding of DCI of type 2 configured grant. However, for the type 1 configured grant, the resource request can be based on UEAssistanceInformation and the resource can be allocated via RRCReconfiguration message. It looks feasible to support the type 1 configured grant for L2 remote UE which has connected with relay UE.

In a sum, at least mode 2 resource allocation for L2 remote UE connected with relay UE should be supported. If the mode 1 resource allocation needs to be considered for L2 remote UE, only type 1 configured grant may be considered. 

Proposal 1: At least mode 2 resource allocation for L2 remote UE connected with relay UE should be supported. If the mode 1 resource allocation needs to be considered for L2 remote UE, only type 1 configured grant may be considered. 
UE resource selection with dedicated discovery resource pool
During RAN2#114 meeting, RAN2 agrees that dedicated discovery resource pool is supported besides shared resource pool configuration, whether it is configured is based on network implementation. In addition, PHY layer parameters and design shall reuse the Rel-16 legacy resource pool design (including resource allocation design). Moreover, RAN2 agrees that UE selection between dedicated and shared pool can be discussed as stage 3 issue after RAN#92-e. In this section, we will discuss the potential issues with dedicated discovery resource pool. To be specific, the usage of dedicated discovery resource pool can be discussed based on the resource allocation mode:

Mode 1 resource allocation
Suppose relay UE is configured with mode 1 resource allocation and dedicated discovery resource pool is configured, the relay UE may utilize the resource in dedicated discovery resource pool according to the SL grant received from gNB. However, it is not clear how the gNB know the buffer size for discovery message. 

During RAN2#113bis-e meeting, it was agreed that SL-SRB4 is used for all discovery messages and its parameters will be fixed and defined as SCCH configuration in 38.331. According to TS 38.331, the logical channel group for SL-SRB 0/1/2/3 are all set to 0. If the logical channel group of SL-SRB4 is also set to 0, it is hard for the gNB to differentiate the buffer size of discovery message and other PC5 signalling. To solve this problem, one new logical channel group should be set for SL-SRB4. For example, the logical channel group of SL-SRB4 may be set to 1 exclusively. By doing so, the gNB is able to know the buffered discovery message size based on the BSR for LCG 1. 

Proposal 2: In order for the gNB to differentiate the buffer size of discovery message and other PC5 signalling, one new logical channel group should be set for SL-SRB4.

On the other hand, it is not clear if the SL grant could be used for the discovery message transmission. In our opinion, it is not necessary to prohibit the relay UE from using the sidelink resource of other resource pool for discovery message transmission. Suppose the discovery resource pool is congested and relay UE does not receive the sidelink grant from discovery resource pool for a long time after the relay UE send the BSR for SL-SRB4, the sidelink resource of other resource pool may be used for the discovery message transmission. 
Mode 2 resource allocation
According to TS 38.321, if sl-HARQ-FeedbackEnabled is not set to enabled for the logical channel, UE may select any pool of resources for mode 2 resource allocation. Since the discovery message transmission is broadcast in nature, SL HARQ should not set to enabled. It means UE may select any pool of resources. Suppose relay/remote UE is configured with mode 2 resource allocation and dedicated discovery resource pool is configured as well, it is questionable if the relay/remote UE can only select the dedicated discovery resource pool for discovery message transmission. In our opinion, it can be up to UE implementation. For example, the relay/remote UE may prioritize the dedicated discovery resource pool for discovery message transmission. On the other hand, if the dedicated discovery resource pool is congested, it is not necessary to prohibit the relay/remote UE from using other sidelink resource pool for discovery message transmission. 
Proposal 3: When both dedicated discovery resource pool and shared resource pool are configured, it is up to UE implementation whether dedicated discovery resource pool shall be prioritized for discovery message transmission. 
Network capability differentiation
Based on the TS 23.304, UE may be capable of one or more of the following capabilities: ProSe Direct Discovery, ProSe Direct Communication, ProSe UE-to-Network Relay (Layer-2 and/or Layer-3), and Remote UE (Layer-2 and/or Layer-3). In addition, AMF may provide the NG-RAN with indication about the UE authorization status about ProSe Direct Discovery, ProSe Direct Communication, Layer-2 ProSe UE-to-Network Relay, Layer-3 ProSe UE-to-Network Relay and Layer-2 Remote UE. For relay UE, the relay service code included in the relay discovery message may indicate whether the UE-to-Network relay is L3 or L2 relay. On the other hand, different gNBs may support different relay types. Generally speaking, the following scenarios should be considered:

gNB only support L2 relay
Based on the previous agreements on SL relay discovery and (re)selection, several thresholds need to be configured by gNB to support the relay discovery and relay selection of both L2 and L3 relay. If the gNB could support L2 relay, it should be able to support L3 relay as well since there is no additional specification impact on gNB. However, network operators may have different policies for the UE-to-Network relay support. For example, some operators may prefer tight network control, which only support the L2 relay and does not allow L3 relay. In this case, the gNB need to explicitly indicate that L3 relay is not allowed or it only allows L2 relay. Upon receiving the L2 relay indication, the L2 relay capable UE may initiate the discovery transmission/reception. In order for the  RRC_IDLE/INACTIVE relay UE to be able to detect the relay type supported by gNB, gNB may broadcast the relay type indication via SIB. 

gNB only support L3 relay
Suppose network operator prefers loose control for relay, gNB may be implemented to only support L3 relay. gNB may broadcast the L3 relay indication via SIB. Then the L3 relay capable UE may initiate the relay discovery procedure and act as L3 relay when necessary.  
gNB support both L2 and L3 relay
Suppose the gNB supports both L2 and L3 relay, gNB may broadcast the L2 relay indication as well as L3 relay indication to allow the L2 and L3 relay UE operation. Suppose the UE is capable of both L2 and L3 relay and the UE want to only act as L2 relay, it may send L2 relay indication to gNB. Upon receiving the L2 relay indication from relay UE, gNB check if the UE is authorized for L2 relay. If yes, the gNB may configure the relay UE with Uu RLC channel for CP signalling forwarding as soon as possible. With regard to the L2 relay indication, relay UE may sent it to gNB implicitly or explicitly. For example, if the remote UE’s local ID is allocated by gNB, the relay UE may send request to gNB for the local ID allocation. This remote UE’s local ID request can be regarded as the L2 relay indication.  On the other hand, when relay UE report the destination L2 ID of remote UE to gNB via SidelinkUEInformation message, relay UE may indicate which destination L2 ID is for L2 remote UE. Based on this info, gNB determine that the relay UE act as L2 relay. 

With regard to the both L2 relay and L3 relay capable remote UE, it is not clear whether the remote UE need to send L2 or L3 remote UE indication to gNB. The gNB may be aware if the UE is authorized as L2 UE-to-netowrk remote UE based on the UE authorization info. If the gNB receive the RRCSetupRequest of remote UE forwarded by relay UE, gNB may determine that the remote UE act as L2 relay. Whether the UE is act as L3 remote UE is transparent to gNB. Based on this observation, it is not necessary for remote UE to send L2 or L3 remote UE indication to gNB.
gNB support neither L2 nor L3 relay
Suppose gNB support neither L2 nor L3 relay, the gNB does not need to broadcast the L2/L3 relay indication in SIB. In this case, some UE may work as L3 relay autonomously based on pre-configuration. However, it may happen that certain network operator prohibit the autonomous L3 relay. To support this scenario, gNB may indicate the L3 relay not allowed indication. Upon receiving such indication, the L3 relay capable UE can not act as L3 relay autonomously. 

Observation 1: From network perspective, the SL relay capability of gNB may be divided into four cases: 1) only capable of L2 relay; 2) only capable of L3 relay; 3) capable of both L2 and L3 relay; 4) capable of neither L2 nor L3 relay.

Observation 2: It is hard for UE to identify whether gNB is capable of only L2 relay or only L3 relay or capable of both L2 and L3 relay. 

Proposal 4: It is suggested that gNB broadcast L2 and or L3 relay indication via SIB, which can be used by UE capable of corresponding relay type to initiate the relay operation. 

Observation 3: For the gNB capable of neither L2 nor L3 relay, network operators may prohibit the autonomous L3 relay.

Proposal 5: For the gNB capable of neither L2 nor L3 relay, it may indicate the L3 relay not allowed indication to prohibit the L3 autonomous relay.
On the other hand, it was discussed during RAN2#114 meeting that the relay UE may not be able to differentiate the following two scenarios: 1) network support layer 2/3 relay but does not provide any layer 2/3 relay configuration; 2) network does not support layer 2/3 relay. In our opinion, if the network support L2/L3 relay, it should broadcast the thresholds to support the relay discovery and relay selection of RRC_IDLE/INACTIVE UE. So the scenario 1 is not a valid case. In addition, the gNB may broadcast the L2/L3 relay indication to explicitly indicate its capability. Based on the relay indication, the UE may have clear understanding of whether gNB support SL relay and which relay type is supported. 
Conclusion
Based on the analysis provided above, we have the following observations and proposals:

Observation 1: From network perspective, the SL relay capability of gNB may be divided into four cases: 1) only capable of L2 relay; 2) only capable of L3 relay; 3) capable of both L2 and L3 relay; 4) capable of neither L2 nor L3 relay.

Observation 2: It is hard for UE to identify whether gNB is capable of only L2 relay or only L3 relay or capable of both L2 and L3 relay. 

Observation 3: For the gNB capable of neither L2 nor L3 relay, network operators may prohibit the autonomous L3 relay.

Proposal 1: At least mode 2 resource allocation for L2 remote UE connected with relay UE should be supported. If the mode 1 resource allocation needs to be considered for L2 remote UE, only type 1 configured grant may be considered. 
Proposal 2: In order for the gNB to differentiate the buffer size of discovery message and other PC5 signalling, one new logical channel group should be set for SL-SRB4.

Proposal 3: When both dedicated discovery resource pool and shared resource pool are configured, it is up to UE implementation whether dedicated discovery resource pool shall be prioritized for discovery message transmission. 
Proposal 4: It is suggested that gNB broadcast L2 and or L3 relay indication via SIB, which can be used by UE capable of corresponding relay type to initiate the relay operation. 

Proposal 5: For the gNB capable of neither L2 nor L3 relay, it may indicate the L3 relay not allowed indication to prohibit the L3 autonomous relay.
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