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Introduction
In this contribution, we will discuss the gNB involvement in U2U relay case by case.

	Issue 1.2
	5.8.3.1
General

Editor Note: FFS stage 3 impact to message formats (e.g., additional fields) for an RRC_CONNECTED U2U relay/remote UE.
	Issue 1.2 was captured in accordance with the RAN2#123bis agreement as following.

There are no additional procedures at the gNB beyond Rel-16 operation in the ID reporting/resource allocation procedures for an RRC_CONNECTED U2U relay/remote UE. Some Rel-16 functionality may not be applicable to U2U (to be determined on a case-by-case basis).  FFS stage 3 impact to message formats (e.g., additional fields).

	Issue 1.7
	6.3.1
System information blocks
Editor NOTE: FFS whether the old indication for R17 U2N Relay can be used for R18 U2U Relay or a new U2U Relay-specific indication is needed for gNB capability of supporting U2U Relay.
	Issue 1.7 was proposed by the Rapporteur during the RRC running CR drafting.

This issue is about how the U2U Remote UE and U2U Relay UE can determine from SIB12 whether the gNB supports R18 U2U Relay, and whether the old indication for R17 U2N Relay can be used for R18 U2U Relay or a new U2U Relay-specific indication is needed.


Discussion
2.1 SLRB configuration and per hop RLC channel configuration
	RAN2#123:
The TX Remote UE derives the PDCP and SDAP configuration for e2e SL-DRB and provides the portion of the configuration related to RX to the RX Remote UE using E2E PC5-RRC message (similar to legacy PC5 configuration).

The TX Remote UE derives the first hop configuration (e.g. PC5 relay RLC Channel configuration) for SL-DRB and provides to the relay UE the portion of the configuration related to RX on the first hop (i.e., Rx by the relay UE), using per-hop PC5-RRC message (similar to legacy PC5 configuration).

The two conclusions above do not exclude the derivation involving information from gNB/preconfiguration/specified configuration.
The Relay UE derives the second hop configuration (e.g. PC5 relay RLC Channel configuration) for each SL-DRB.

It is FFS how the Relay UE derives second hop configuration for SL-DRB.
The source UE sends to the Relay UE all the QoS profiles for the e2e QoS flows.


In this section, we will discuss the FFS issues and how RRC connected U2U remote/relay UE obtains SLRB and/or PC5 RLC channel configuration.
2.1.1 RRC idle/inactive UE and OoC UE 
In legacy SL communication, the transmitting UE in RRC idle/inactive and OoC decides the Tx side parameters of SL-DRB according to SLRB configuration in SIB and pre-configuration respectively. 

Similarly, for L2 U2U relay communication, Tx remote UE in RRC idle/inactive and OoC should derive the E2E SL-DRB (SDAP and PDCP) configuration and first hop PC5 RLC channel configuration based on SIB and pre-configuration respectively. That is, the SIB and pre-configuration should provide (E2E) SLRB configuration and PC5 RLC channel configuration for L2 U2U relay communication. Specifically, sl-RadioBearerConfigList including a list of SL-RadioBearerConfig in R16 SL communication can be reused. And PC5 RLC channel configuration could reuse sl-RLC-ChannelConfigList which including a list of SL-RLC-ChannelConfig as in R17 U2N relay.

Proposal 1a: For RRC Idle/inactive/OoC UE to perform L2 U2U relay communication, SIB/pre-configuration should provide SLRB configuration similar as in R16 SL, e.g. sl-RadioBearerConfigList including a list of SL-RadioBearerConfig.

Proposal 1b: For RRC Idle/inactive/OoC UE to perform L2 U2U relay communication, SIB/pre-configuration should provide PC5 Relay RLC channel configuration, e.g. sl-RLC-ChannelConfigList including a list of SL-RLC-ChannelConfig.
Each SLRB configuration template is associated with one or multiple sets of QoS profiles (sl-MappedQoS-Flows in SDAP-config). The Tx remote UE finds the matched SLRB configuration template based on the E2E QoS profiles.

Each PC5 RLC channel configuration template is associated with a PDB and there is no other QoS parameters related to PC5 RLC channel. But for Tx remote UE to determine the bearer mapping between E2E SL-DRB and PC5 RLC channel, besides PDB/split PDB, other QoS parameters should be aligned between the E2E SLRB and the PC5 RLC channel. In this sense, each PC5 RLC channel template should be associated with sets of (E2E) QoS profiles or SLRB config templates. Specifically, the following two ways can be considered:

Alt 1: similar as SLRB config, each PC5 RLC channel template is associated with sets of QoS profiles;

Alt 2: each PC5 RLC channel template associates with one or multiple indexes of SLRB config templates;

Alt 1 takes more signalling overhead. In addition, in Alt 1, when Tx remote UE searching matched PC5 RLC channel template for an E2E SLRB, it needs to know the QoS flow to SLRB mapping thus to know the QoS profiles associated with the E2E SLRB. Then, the remote UE selects the PC5 RLC channel template based on the QoS profiles of the QoS flows mapped to the E2E SLRB and the split QoS of the first hop. In Alt 2, the bearer mapping between E2E SLRB and PC5 RLC channel is somehow configured in SIB/pre-config. Tx remote UE finds the matched PC5 Relay RLC channel configuration template in SIB/pre-config based on the association between PC5 Relay RLC channel template and E2E SL-DRB template and the split QoS of the first hop.
Tx remote UE selects PC5 RLC channel template for a particular E2E SLRB. For different E2E SLRBs, a same PC5 RLC channel template may be selected. So it may be easier to associate PC5 RLC channel template with SLRB config template, i.e. Alt 2 is more clearer. 

Observation 1: Each PC5 Relay RLC channel template should be associated with sets of (E2E) QoS profiles or SLRB config templates in SIB/pre-config, for Tx remote UE to determine the bearer mapping between E2E SL-DRB and PC5 Relay RLC channel. 
Proposal 2a: For Tx remote UE to select a matched PC5 Relay RLC channel configuration for an E2E SLRB, the served/associated index(es) of SLRB configuration for each PC5 Relay RLC channel configuration is indicated in SIB/pre-configuration. 

Proposal 2b: Tx remote UE finds the matched E2E SL-DRB configuration template based on the E2E QoS profiles and finds the matched PC5 Relay RLC channel configuration template in SIB/pre-config based on the split QoS of the first hop and the association between PC5 Relay RLC channel template and E2E SL-DRB template, and then establishes the E2E SLRB and PC5 Relay RLC channel entities based on the selected configuration templates and records the bearer mapping.

Similarly as RRC idle/inactive/OoC Tx remote UE discussed above, the relay UE in RRC idle/inactive and OoC should derive the second hop configuration (PC5 RLC channel) based on SIB and pre-configuration respectively. 
In the last meeting, RAN2 agreed the source UE sends to the relay UE all the QoS profiles for the E2E QoS flows. In order for the Relay UE to determine the PC5 RLC channel on the second hop for an E2E SL-DRB and determine the bearer mapping between the E2E SL-DRB and the PC5 RLC channel on the second hop, the source Remote UE needs to inform the QoS flow to E2E SL-DRB mapping to the relay UE via PC5-RRC. With these info, relay UE can know the QoS profiles associated to an E2E SL-DRB and derive the second hop PDB for the E2E SL-DRB. The relay UE finds the matched SLRB config template in SIB/pre-config based on the QoS profiles of the QoS flows mapped to the E2E SL-DRB, and then finds the matched PC5 RLC channel template based on the second hop PDB and the association between SLRB config template and PC5 RLC channel template in SIB/preconfiguration. The relay UE establishes the second hop PC5 RLC channel based on the selected configuration template and records the bearer mapping between the E2E SL-DRB and the second hop PC5 Relay RLC channel.
Proposal 3: The source Remote UE informs the QoS flow to E2E SL-DRB mapping to the relay UE via PC5-RRC for relay UE to determine the PC5 Relay RLC channel on the second hop for the E2E SL-DRB.

Proposal 4: The relay UE finds the matched PC5 Relay RLC channel config in SIB/pre-config for an E2E SL-DRB based on the derived second hop PDB and E2E QoS profiles of the QoS flows mapped to the E2E SL-DRB and records the bearer mapping between the E2E SL-DRB and the second hop PC5 Relay RLC channel.
2.1.2 RRC_CONNECTED UE 
	RAN2#123bis:

There are no additional procedures at the gNB beyond Rel-16 operation in the ID reporting/resource allocation procedures for an RRC_CONNECTED U2U relay/remote UE.  Some Rel-16 functionality may not be applicable to U2U (to be determined on a case by case basis).  FFS stage 3 impact to message formats (e.g., additional fields).

Mode 1 resource allocation is supported for U2U relay according to Rel-16 procedures.


In the last meeting, RAN2 reached the above agreements, but is is still FFS whether dedicated or SIB configuration is used for RRC_CONNECTED U2U relay/remote UE.
From R16, SL UEs in RRC_connected are configured by gNB via dedicated signalling. In R17 U2N relay, gNB configures SRB/DRB, Uu RLC channel, PC5 RLC channel and bearer mapping for RRC connected relay/remote UEs via dedicated signalling. When it comes to the configuration for RRC connected UEs in U2U relay communication, some companies think that U2U relay communication does not involves data transmission to/from network, so network involvement for RRC connected UEs in U2U relay can be simplified, e.g. RRC connected UE uses SIB configuration. However, we think there is no strong reason to break legacy principles for RRC connected UEs in U2U relay.  

For L3 U2U relay communication, according to SA2 specification, QoS split is performed by L3 U2U relay and the split QoS are sent to source remote UE and target remote UE respectively. The L3 U2U relay communication is equivalent to normal SL direct communication hop by hop. It is natural that R16 mechanism for SLRB configuration for RRC connected UE is followed per hop. Specifically, L3 U2U remote UE in RRC connected state reports the split QoS of the first hop between the remote UE and L3 U2U relay UE to its serving gNB and obtains the SLRB configuration from the gNB via dedicated signalling. L3 U2U relay UE in RRC connected state reports the split QoS of the second hop between the relay UE and the destination remote UE to its serving gNB and obtains SLRB configuration from the gNB via dedicated signalling.
Observation 2: For L3 U2U relay communication, it is equivalent to normal SL direct communication hop by hop. It is natural that R16 mechanism for SLRB configuration for RRC_CONNECTED UE is followed per hop, i.e. RRC_CONNECTED UE obtains SLRB/relay configuration via dedicated signalling.
If L3 U2U relay communication follows legacy mechanism, while L2 U2U relay/remote UEs in RRC connected state use the configuration in SIB, the function design for L3 and L2 U2U relay communication is not uniform. It is better that the SLRB configuration design is aligned for L3 and L2 U2U relay communication.
To be specific, L2 U2U remote UE in RRC_CONNECTED state reports the E2E QoS profiles and split QoS per target remote UE to its serving gNB. The gNB provides end-to-end SLRB, PC5 RLC channel configuration and bearer mapping between SLRB and egress PC5 RLC channel (first hop PC5 RLC channel) to the U2U remote UE via dedicated signalling. For L2 U2U relay UE in RRC_CONNECTED state, it should report the E2E QoS of the SL-DRB to be transmitted/mapped on second hop PC5 RLC channel and the split QoS of the second hop to its serving gNB. The gNB should provide the second hop PC5 RLC channel configuration and bearer mapping between E2E SL-DRB and the egress PC5 RLC channel (second hop) to the relay UE via dedicated signalling. 

If the U2U relay UE and remote UEs are in different RRC states, each UE should obtain U2U relay related configuration based on its own RRC state.   

Proposal 5a: In U2U relay, the remote/relay UEs in RRC_CONNECTED acquire SLRB/PC5 RLC channel configuration/bearer mapping via dedicated signalling.

Proposal 5b: In U2U relay, the remote/relay UEs in RRC_CONNECTED report E2E QoS profiles and split QoS to the serving gNB for dedicated configuration.

2.2 Discovery resource request
In R17, when request for discovery resource, UE indicates it is for relay discovery or non-relay discovery. The relay discovery could be only U2N relay discovery in R17. But in R18, RAN2 should consider whether the UE needs to indicate the resource request is for U2N relay discovery or U2U relay discovery.

	SL-TxResourceReqDisc-r17 ::=           SEQUENCE {

    sl-DestinationIdentityDisc-r17         SL-DestinationIdentity-r16,

    sl-SourceIdentityRelayUE-r17           SL-SourceIdentity-r17                                                      OPTIONAL,

    sl-CastTypeDisc-r17                    ENUMERATED {broadcast, groupcast, unicast, spare1},

    sl-TxInterestedFreqListDisc-r17        SL-TxInterestedFreqList-r16,

    sl-TypeTxSyncListDisc-r17              SEQUENCE (SIZE (1..maxNrofFreqSL-r16)) OF SL-TypeTxSync-r16,

    sl-DiscoveryType-r17                   ENUMERATED {relay, non-Relay},

    ...

}


In R18, it is not clear whether dedicated discovery/communication resource pool is used for U2U relay discovery/ communication. In our view, if there is no dedicated discovery/communication resource pool for U2U relay, it is not necessary to differentiate U2N relay discovery and U2U relay discovery when UE requests discovery resource. Otherwise, if dedicated resource pools are designed for U2U relay, different indications for U2N relay discovery and U2U relay discovery are needed. For the sake of resource efficiency, we think shared resource pools could be used for U2N relay and U2U relay. 
Proposal 6: For U2U relay discovery request, the legacy indication for relay discovery could be reused. No new indication specific for U2U relay discovery is needed.
2.3 Relay (re)selection for RRC_CONNECTED U2U remote UE

In U2N relay, the relay (re)selection is for RRC idle/inactive UE and OoC UE. For RRC connected UE, relay is re-selected by gNB and it is actually the path switch procedure. For U2U relay (re)selection, basically the relay (re)selection previously discussed is applicable for at least RRC idle/inactive/OoC U2U remote UE. However it is not clear how the RRC_CONNECTED remote UE perform relay (re)selection, i.e. operates in the same way as RRC idle/inactive and OoC UE or controlled by gNB. We think it’s better to keep the principle that RRC connected UEs are controlled by gNB, i.e. relay (re)selection for RRC connected U2U remote UE is controlled by gNB. 

For gNB to select U2U relay UE for RRC_CONNECTED U2U remote UE, remote UE should report candidate U2U relay UEs to gNB. Similar to U2N relay, the reporting info of each candidate relay UE includes at least relay UE ID, relay UE’s serving cell ID and the PC5 link quality with the relay UE.
Proposal 7: It is suggested that relay (re)selection for RRC_CONNECTED U2U remote UE is controlled by gNB.
Proposal 8: For gNB to select U2U relay UE for RRC_CONNECTED U2U remote UE, remote UE should report candidate U2U relay UEs to gNB. Similar to U2N relay, the reporting info of each candidate relay UE includes at least relay UE ID, relay UE’s serving cell ID and the PC5 link quality with the relay UE.
2.4 gNB capability indication
In R17 SL relay, the following indications for gNB capability were introduced in SIB12. 
	sl-L2U2N-Relay: This field indicates the support of NR sidelink Layer-2 relay.

sl-NonRelayDiscovery: This field indicates the support of NR sidelink non-relay discovery.

sl-L3U2N-RelayDiscovery: This field indicates the support of L3 U2N relay AS-layer capability, i.e. NR sidelink relay discovery.


For R18 L3/L2 U2U relay discovery, we think gNB capability on discovery resource allocation is no different from the support of L3 U2N relay discovery. In this sense, we think the sl-L3U2N-RelayDiscovery indication can be re-used for L3/L2 U2U relay discovery. That is, no new indication for support of L3/L2 U2U relay discovery is needed. 

With regard to the support of L2 U2U relay communication, as discussed in section 2.1, SIB12 should provide PC5 Relay RLC channel config, which is different from R16 SL communication. In addition, it is suggested that L2 U2U remote/relay UE in RRC connected acquires SLRB config and per hop RLC channel configuration via dedicated signalling. As we can see, new gNB capability is required for L2 U2U relay communication. Regarding the new indication, two options can be considered:
Option 1: a new indication for L2 U2U relay communication is introduced in SIB12. The sl-L3U2N-RelayDiscovery indication is re-used for L3/L2 U2U relay discovery.
Option 2: a new indication for L2 U2U relay (including discovery and communication) is introduced in SIB12. The sl-L3U2N-RelayDiscovery indication is re-used only for L3 U2U relay discovery.

In option 1, the gNB capability of support of L2 U2U relay communication and discovery are indicated separately. In option 2, if the new indication for L2 U2U relay is included SIB12, it means the L3 U2U relay discovery also can be supported. To distinguish the capability of support of L3 and L2 U2U relay, Option 1 is preferred.
Proposal 9: The sl-L3U2N-RelayDiscovery indication can be re-used for L3 U2U relay discovery. 

Proposal 10: A new indication for L2 U2U relay communication is introduced in SIB12, e.g. sl-L2U2U-Relay indicates the support of NR sidelink L2 U2U relay communication.
Conclusion
In this contribution, we discussed gNB involvement in U2U relay. And we have the following observations and proposals:

Proposal 1a: For RRC Idle/inactive/OoC UE to perform L2 U2U relay communication, SIB/pre-configuration should provide SLRB configuration similar as in R16 SL, e.g. sl-RadioBearerConfigList including a list of SL-RadioBearerConfig.

Proposal 1b: For RRC Idle/inactive/OoC UE to perform L2 U2U relay communication, SIB/pre-configuration should provide PC5 Relay RLC channel configuration, e.g. sl-RLC-ChannelConfigList including a list of SL-RLC-ChannelConfig.
Observation 1: Each PC5 Relay RLC channel template should be associated with sets of (E2E) QoS profiles or SLRB config templates in SIB/pre-config, for Tx remote UE to determine the bearer mapping between E2E SL-DRB and PC5 Relay RLC channel. 
Proposal 2a: For Tx remote UE to select a matched PC5 Relay RLC channel configuration for an E2E SLRB, the served/associated index(es) of SLRB configuration for each PC5 Relay RLC channel configuration is indicated in SIB/pre-configuration. 

Proposal 2b: Tx remote UE finds the matched E2E SL-DRB configuration template based on the E2E QoS profiles and finds the matched PC5 Relay RLC channel configuration template in SIB/pre-config based on the split QoS of the first hop and the association between PC5 Relay RLC channel template and E2E SL-DRB template, and then establishes the E2E SLRB and PC5 Relay RLC channel entities based on the selected configuration templates and records the bearer mapping.

Proposal 3: The source Remote UE informs the QoS flow to E2E SL-DRB mapping to the relay UE via PC5-RRC for relay UE to determine the PC5 Relay RLC channel on the second hop for the E2E SL-DRB.

Proposal 4: The relay UE finds the matched PC5 Relay RLC channel config in SIB/pre-config for an E2E SL-DRB based on the derived second hop PDB and E2E QoS profiles of the QoS flows mapped to the E2E SL-DRB and records the bearer mapping between the E2E SL-DRB and the second hop PC5 Relay RLC channel.
Observation 2: For L3 U2U relay communication, it is equivalent to normal SL direct communication hop by hop. It is natural that R16 mechanism for SLRB configuration for RRC_CONNECTED UE is followed per hop, i.e. RRC_CONNECTED UE obtains SLRB/relay configuration via dedicated signalling.
Proposal 5a: In U2U relay, the remote/relay UEs in RRC_CONNECTED acquire SLRB/PC5 RLC channel configuration/bearer mapping via dedicated signalling.

Proposal 5b: In U2U relay, the remote/relay UEs in RRC_CONNECTED report E2E QoS profiles and split QoS to the serving gNB for dedicated configuration.
Proposal 6: For U2U relay discovery request, the legacy indication for relay discovery could be reused. No new indication specific for U2U relay discovery is needed.
Proposal 7: It is suggested that relay (re)selection for RRC_CONNECTED U2U remote UE is controlled by gNB.
Proposal 8: For gNB to select U2U relay UE for RRC_CONNECTED U2U remote UE, remote UE should report candidate U2U relay UEs to gNB. Similar to U2N relay, the reporting info of each candidate relay UE includes at least relay UE ID, relay UE’s serving cell ID and the PC5 link quality with the relay UE.
Proposal 9: The sl-L3U2N-RelayDiscovery indication can be re-used for L3 U2U relay discovery. 

Proposal 10: A new indication for L2 U2U relay communication is introduced in SIB12, e.g. sl-L2U2U-Relay indicates the support of NR sidelink L2 U2U relay communication.
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