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Introduction

During RAN2#116-e meeting, the relay discovery was discussed and some agreements have been reached as below. As we can see, it is still FFS if network can configure a setting where both shared and dedicated pools can be used for SL discovery. 
	RAN2#116 Agreements:
If only shared TX pools are configured in SIB/RRC/Pre-config, all the configured TX pools can be used for discovery and SL communication, without extra indication required.

Deprioritize the discussion on UE which is only interested in relay discovery rather than SL communication

For relay discovery, dedicated pools can be configured simultaneously with TX shared pool in SIB/RRC/Pre-configuration. 

As baseline, TX shared pool can only be used for SL communication in case dedicated and shared pools are configured simultaneously.  FFS if network can also configure a setting where both shared and dedicated pools can be used for SL discovery

The discovery dedicated exceptional resource pool is not introduced.

The exceptional pool usage condition for discovery can follow the legacy Rel-16 mechanism, i.e., UE can use the exceptional resource pool to transmit discovery message when T301, T304, T310 or T311 is running for mode 1, or when there is no available sensing result for mode 2.

RLC UM mode is used for SL-SRB4.

The transmitting PDCP/RLC entity establishment for SL-SRB4 is requested by upper layer, e.g., if the transmission of PC5 discovery message for a specific destination is requested by upper layers, establish the corresponding PDCP/RLC entity for PC5 discovery message.

PDCP entity re-establishment for SL-SRB4 is not supported.

The PDCP entity release for a SLRB of sidelink discovery can be requested by the upper layers.

Reuse SIB12 to carry the relay/discovery related configuration.


On the other hand, the LS from SA2 on relay discovery and selection was discussed during RAN2#116-e meeting and the following agreements and working assumptions were reached. Moreover, for Rel-17 U2N sidelink relay, RAN2 discussed whether RAN sharing can be supported for the NG-RAN node for Rel-17 Layer-2 UE-to-Network Relay. Unfortunately, no consensus was reached. According to the reply LS from RAN2, suppose RAN sharing should be supported, RAN2 majority prefer to deliver the non-serving PLMN IDs to remote UE via discovery message and further discussion on whether to include it in a RRC container of discovery message or not will be carried out in RAN2.
	WA: cellAccessRelatedInfo from SIB1 is forwarded before PC5-RRC connection.  FFS the exact signalling.

WA: TAI can also be forwarded by 5G ProSe Layer-2 UE-to-Network Relay to the 5G ProSe Layer-2 Remote UE before PC5 connection establishment (FFS the exact signalling).

TAI can be forwarded by 5G ProSe Layer-2 UE-to-Network Relay to the 5G ProSe Layer-2 Remote UE after PC5 connection establishment via PC5-RRC message. 


In this paper, we will first discuss the aforementioned FFS issues. In addition, the network capability differentiation are discussed. Our considerations and potential solutions are presented.
Discussion
Shared and dedicated resource pool

During RAN2#116-e meeting, RAN2 agrees that dedicated pools can be configured simultaneously with TX shared pool in SIB/RRC/Pre-configuration for relay discovery. As baseline, TX shared pool can only be used for SL communication in case dedicated and shared pools are configured simultaneously. It is still FFS if network can also configure a setting where both shared and dedicated pools can be used for SL discovery. 

In our opinion, since we have already agreed the restriction that TX shared pool can only be used for SL communication in case dedicated and shared pools are configured simultaneously, it is not necessary for the network to configure a setting where both shared and dedicated pools can be used for SL discovery. Suppose the dedicated discovery resource pool is overloaded, the network may reconfigure the Tx resource pools. For example, the network may reconfigure the previous dedicated discovery resource pool as one of the shared Tx pool and now the SL Tx resource pool configuration only include the shared pools. In this case, any Tx shared pool can be selected for SL discovery message transmission and the overload of dedicated discovery resource pool can be alleviated. The Tx resource pool reconfiguration can be up to gNB implementation without additional specification impact. 

On the other hand, with the restriction that TX shared pool can only be used for SL communication in case dedicated and shared pools are configured simultaneously, mode 2 remote/relay UE need to select dedicated Tx discovery resource pool if it has discovery message to transmit. In addition, when assembling the MAC PDU corresponding to the selected SL discovery grant, only the data packet from the logical channels with the destination L2 ID corresponding to SL discovery is allowed. 
Proposal 1: It is not necessary for the network to configure a setting where both shared and dedicated pools can be used for SL discovery. 

Proposal 2: When both dedicated and shared pools are configured simultaneously, only the data packet from the logical channels with the destination L2 ID corresponding to SL discovery/communication is allowed for assembling the MAC PDU with a selected SL discovery/communication grant, respectively.
Support of RAN sharing
According to TS23.304[1], the 5G ProSe Layer-2 Remote UE and the 5G ProSe Layer-2 UE-to-Network Relay UE may be served by the same or different PLMNs. If the serving PLMNs of the 5G ProSe Layer-2 Remote UE and the 5G ProSe Layer-2 UE-to-Network Relay UE are different then NG-RAN is shared by the serving PLMNs. As we can see, the served PLMNs of remote UE and relay UE can be different, it is not necessary to mandate the same serving PLMN between remote UE and relay UE.  
As we know, RAN2 has made working assumption that cellAccessRelatedInfo from SIB1 is forwarded before PC5-RRC connection.  Since the PLMN ID list is included in the cellAccessRelatedInfo and can be forwarded by the relay UE, the remote UE may obtain the supported PLMNs of gNB. Based on the NCGI and non-serving PLMN IDs acquired from the relay UE, the remote UE may select a suitable relay UE satisfies both AS and higher layer criteria. Here in addition to the legacy AS layer and higher layer criteria we discussed before, the suitable relay UE should satisfy that one of the serving cells’ PLMNs of relay UE is the selected PLMN, registered or an equivalent PLMN of remote UE. In this case, the PLMN selection of remote UE can be performed along with remote UE’s relay (re)selection. 

	TS 38.331
CellAccessRelatedInfo   ::=         SEQUENCE {

    plmn-IdentityList                   PLMN-IdentityInfoList,

    cellReservedForOtherUse             ENUMERATED {true}             OPTIONAL,   -- Need R

    ...,

    [[

    cellReservedForFutureUse-r16        ENUMERATED {true}             OPTIONAL,   -- Need R

    npn-IdentityInfoList-r16            NPN-IdentityInfoList-r16      OPTIONAL    -- Need R

    ]]

}

PLMN-IdentityInfoList ::=               SEQUENCE (SIZE (1..maxPLMN)) OF PLMN-IdentityInfo

PLMN-IdentityInfo ::=                   SEQUENCE {

    plmn-IdentityList                       SEQUENCE (SIZE (1..maxPLMN)) OF PLMN-Identity,

    trackingAreaCode                        TrackingAreaCode                                            OPTIONAL,       -- Need R

    ranac                                   RAN-AreaCode                                                OPTIONAL,       -- Need R

    cellIdentity                            CellIdentity,

    cellReservedForOperatorUse              ENUMERATED {reserved, notReserved},

    ...,

    [[

    iab-Support-r16                     ENUMERATED {true}                                               OPTIONAL       -- Need S

    ]]

}


On the other hand, for RRC_Connected remote UE’s direct to indirect path switch, remote UE may filter out non-suitable relay UEs and only select the suitable relay UE which satisfy the PLMN criteria. Upon receiving the suitable relay UE candidates in SL measurement report, gNB can select one target relay UE for remote UE without further considering PLMN aspect. 
With regard to the two working assumptions, it is suggest confirm the WA into agreements. Similar to the PLMN ID List, the TAI information is also included in the cellAccessRelatedInfo. With regard to the exact signalling for carrying the cellAccessRelatedInfo before PC5-RRC connection establishment, it is suggested to use discovery message. The detailed design of discovery message can be up to SA2. 
	WA: cellAccessRelatedInfo from SIB1 is forwarded before PC5-RRC connection.  FFS the exact signalling.

WA: TAI can also be forwarded by 5G ProSe Layer-2 UE-to-Network Relay to the 5G ProSe Layer-2 Remote UE before PC5 connection establishment (FFS the exact signalling).


Proposal 3: RAN sharing can be supported for SL relay from RAN2 perspective.

Proposal 4: It is suggested to carry the cellAccessRelatedInfo (including the PLMN IDs and TAIs) from SIB1 in discovery message, which can be forwarded by relay UE to remote UE before PC5-RRC connection establishment. 

Network capability differentiation
Based on the TS 23.304[1], 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. 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. Upon receiving the L2 relay indication, the L2 relay capable UE may prioritize the cell during cell (re)selection and initiate the discovery transmission/reception when necessary. 

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. For example, the relay UE may send request to gNB for the local remote UE ID allocation, which can be regarded as the L2 relay indication. 

With regard to the both L2 relay and L3 relay capable remote UE, the gNB may be awared 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.

Proposal 5: 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 2: For the gNB capable of neither L2 nor L3 relay, network operators may prohibit the autonomous L3 relay.

Proposal 6: 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. 
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: For the gNB capable of neither L2 nor L3 relay, network operators may prohibit the autonomous L3 relay.

Proposal 1: It is not necessary for the network to configure a setting where both shared and dedicated pools can be used for SL discovery. 

Proposal 2: When both dedicated and shared pools are configured simultaneously, only the data packet from the logical channels with the destination L2 ID corresponding to SL discovery/communication is allowed for assembling the MAC PDU with a selected SL discovery/communication grant, respectively.

Proposal 3: RAN sharing can be supported for SL relay from RAN2 perspective.

Proposal 4: It is suggested to carry the cellAccessRelatedInfo (including the PLMN IDs and TAIs) from SIB1 in discovery message, which can be forwarded by relay UE to remote UE before PC5-RRC connection establishment.

Proposal 5: 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 6: 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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