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[bookmark: OLE_LINK72][bookmark: OLE_LINK71]The agreements in RAN2#123bis meeting which are related to this discussion paper are shown below:
Agreements:
For SRAP header in U2U Relay, the Bearer ID size is 5bits. FFS how to derive 5-bit value BEARER ID from SLRB configuration index.
WA: AS signalling is used to indicate the end-to-end QoS and QoS split for L2 U2U relay.
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 5.11] RAN2 confirm the following agreement applies to both source L2 remote UE and L2 target rem、ote UE. FFS for L3 U2U relay, including whether there is a need for the PC5-RLF indication in this case.
- When the remote UE receives PC5-RLF indication from the U2U relay UE, it would inform upper layers and rely on upper layers to trigger relay (re)selection (or not).
Based on the above agreements and legacy issues, we continue to discuss some remaining open issues in 38.300 and 38.331.
[bookmark: _Hlk59519022]Discussion
Open issues in 38.300
· X.1
	
	Open Issue
	CR-Rapporteur Comment

	X.1 

	EN at 16.12.3: 
For the U2U relay supporting, whether to use old indication or new indication in SIB12 to notify whether the gNB supports U2N/U2U Relay discovery, or Non-Relay discovery, or both. 
	 Rapporteur think that this issue is related to stage3. But it raised in 38.300 CR and, anyway, it need to be clarified. 
Some company wonder whether the old indication in SIB12, which is used for U2N, can be reused for U2U. 



For the indication used in SIB12 message, both methods can work. However, there exists a scenario that a UE used for R18 U2U relay but does not support R17 U2N relay since U2U relay is put forward in Release 17 and moved to Rel-18 scope due to limited time for R17. For this kind of UE which supports U2U relay only, reusing old U2N indication in SIB12 is not workable. Thus, we slightly prefer using new indication for U2U relay.
Proposal 1[X.1]: For the U2U relay supporting, using new indication in SIB12 to notify whether the gNB supports U2U Relay discovery, or Non-Relay discovery, or both. 

· X.2
	X.2
	In the U2U relay connection establishment procedure (figure 16.12.x-1), the issue is when the QoS split procedure is performed.
	Some companies think that the QoS split is done before end-to-end PC5 connection establishment. But other companies think that the QoS split is done after end-to-end PC5 connection establishment. When the QoS split is performed is need to be clarified.
(Option-1) The QoS split performs before end-to-end PC5 connection establishment (i.e., before determination QoS flow between source remote UE and target remote UE). (Option-2) The QoS split performs after end-to-end PC5 connection establishment (i.e., after determination QoS flow between source remote UE and target remote UE). 



QoS split can be performed before/after end-to-end PC5 connection establishment which means both options are workable. However, Option 1 has two cons: 1) If QoS split is performed without E2E connection, source remote UE has no PDCP and SDAP configuration. Even source remote UE receives split QoS from the relay UE, source remote UE can not derive the first hop PC5 relay RLC channel configuration until E2E PC5 connection is established ;2) Besides, E2E PC5 connection has a risk of setup failure. If QoS split is performed firstly but E2E connection establishment fails, it will cause additional signalling overhead and power consumption. Based above two points, we prefer using Option2 which means the QoS split is performed by the relay UE after end-to-end PC5 connection establishment.
Proposal 2[X.2]: The QoS split is performed by the relay UE after end-to-end PC5 connection establishment.

· X.3
	X.3
	In the U2U relay connection establishment procedure (figure 16.12.x-1), the issue is which message will be used for delivering QoS profile from the source remote UE to relay UE and split-QoS from relay UE to the source remote UE.
	For delivering QoS profile and split-QoS, RRCReconfigurationSidelink /RRCReconfigurationCompleteSidelink or old/new PC5-RRC message can be used. But it need to be clarified.



In our opinion, RRCReconfigurationSidelink /RRCReconfigurationCompleteSidelink message can be reused to carry E2E QoS profile and split QoS. Firstly source remote UE sends RRCReconfigurationSidelink message to the relay UE, in which contains E2E QoS profile. After relay UE receives the RRCReconfigurationSidelink message and if the relay UE agrees to split QoS parameters, relay UE will send the split QoS to the source remote UE using RRCReconfigurationCompleteSidelink message. If the relay UE rejects the QoS split request, it can ignore RRCReconfigurationSidelink messag(including E2E QoS profile) or send back RRCReconfigurationCompleteSidelink with no split QoS parameters. Figure 1 shows the interaction procedure between source remote UE and relay UE using RRCReconfigurationSidelink message. We think it’s an easy and feasible solution for QoS split.
[image: ]
Figure 1 QoS split procedure using RRCReconfigurationSidelink /RRCReconfigurationCompleteSidelink message
Proposal 3[X.3]: RRCReconfigurationSidelink /RRCReconfigurationCompleteSidelink message can be used to deliver E2E QoS profile and split QoS.

· X.4
	X.4
	In the U2U relay connection establishment procedure (figure 16.12.x-1), if the QoS split is performed before end-to-end PC5 connection establishment, whether QoS split procedure can be merged with local ID assignment procedure or the 1st-hop PC5 connection establishment procedure.
	The QoS split procedure has two directional information. One direction is to deliver QoS profile from source remote UE to relay UE. And the other direction is to deliver split QoS from relay UE to the source remote UE. 
If the QoS profile information from source remote UE to relay UE is merged with other message, it might be merged with RRCReconfigurationSidelink message for the 1st-hop PC5 connection establishment. 
If the split QoS information from relay UE to source remote UE is merged with other message, it might be merged with RRCReconfigurationSidelink message for the local ID assignment or RRCReconfigurationCompleteSidelink message for the 1st-hop PC5 connection establishment.



Even if RAN2 agree QoS split is performed before E2E PC5 connection establishment, here comes a question of whether QoS split can be merged into Step 2 (first hop PC5 connection establishment) or Step 3 (local ID assignment procedure). For the proposal of merging QoS split into Step 2, since Step 2a/b are both upper layer procedures and AS layer is responsible for QoS split. Thus, QoS split can not be merged into first hop PC5 connection establishment procedure. As for whether QoS split can be merged into Step3, we can further discuss it. But in our opinion, as we mentioned in P3, we prefer to perform the QoS split procedure after E2E PC5 connection establishment. 
Proposal 4[X.4]: If RAN2 agree QoS split is performed before E2E PC5 connection establishment, QoS split can not be merged into first hop PC5 connection establishment. FFS whether QoS split can be merged into local ID assignment procedure.

· X.5
	X.5
	Whether the split QoS from relay UE need to be delivered to the target remote UE.
	In the normal SL connection (i.e., not U2U relay operation), TX UE configures the SL connection related configuration to the RX UE. The RX UE can also use the given configuration from TX UE when RX UE has data PDU to transmit to the TX UE, if the given configuration from TX UE is available to transmit the data PDU from RX UE to TX UE. In other words, the SL configuration from TX UE can be a bi-directional configuration. 
In U2U relay operation, the same principle can be applied. If the target remote UE knows the split QoS value for the 2nd-hop, the target remote UE may reused the configuration configured by relay UE in the 2nd-hop, when target remote UE has a data PDU to deliver to the source remote UE via relay UE. 
So, we can discuss whether the split QoS from relay UE for the 2nd-hop need to be delivered to the target remote UE.



The reason why source remote UE needs to know split QoS is because that the source remote UE is responsible for first hop PC5 relay RLC channel configuration. The source remote UE can not derive the first PC5 relay RLC channel configuration without the split QoS. However, the second hop PC5 relay RLC channel is derived by the relay UE rather than the target remote UE. And the per hop RLC channel configuration is bi-directional, which means the target remote UE can still get the second hop RLC channel configuration even if the split QoS is not delivered to the target remote UE. Thus, split QoS from the relay UE does not need to be delivered to the target remote UE.
Proposal 5[X.5]: There is no need for the relay UE to deliver split QoS to the target remote UE.

· X.6
	X.6
	In the U2U relay connection establishment procedure (figure 16.12.x-1), whether step 8a/b is needed. 
And if it is needed, whether it can be merged with step 2a/b.
	It need to be discussed as to when the mapping configuration between end-to-end bearer ID and RLC channel ID in the each hop can be performed in the connection procedure.
In the figure 16.12.x-1, the mapping configuration between end-to-end bearer ID and RLC channel ID in each hop is performed at step 8a/b. But if it can be performed at step 2a/b, step 8a/b will not be needed.
So, the issue is whether the end-to-end bearer ID and RLC channel ID mapping configuration in the 1st-hop and 2nd-hop can be performed before end-to-end bearer configuration. 



Step 8a/b have two functions: 1) To configure per hop RLC relay RLC channel configuration; 2) Mapping E2E bearer from same/different source remote UE(s) to RLC channels. Thus step 8a/8b are needed and can not be removed. As for whether Step 8a/b can be merged into Step 2a/b, this question is similar to X.4 issue, which means AS L2 configuration should be separated from the upper layer procedure (Step2a/b). Thus, Step 8a/b can not be merged into Step 2a/b procedure.
Proposal 6[X.6]: Step 8a/8b can not be removed from U2U control plane setup procedure.
Proposal 7[X.6]: Step 8a/b can not be merged into Step 2a/b procedure.
Open issues in 38.331
Table 1. ASN.1 impact related issues
· Issue 1.3
	Issue 1.3
	5.8.9.1.1	General
Editor NOTE: It is FFS that the two conclusions on TX remote UE derivation for e2e SL-DRB do not exclude the involving information from gNB/preconfiguration/specified configuration.

	Issue 1.3 was captured in accordance with the RAN2#123 agreement as following:
· 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.



Tx remote UE can derive E2E SL-DRB configuration by itself. The derivation related information can be obtained from gNB SIB message/preconfiguration. As for getting derivation information from dedicated configuration, based on previous agreements of simplifying gNB involvement and importing only limited R16 Sidelink gNB operations (Mode 1 resource allocation, Discovery configuration and authorization), it seems natural to follow the previous agreement and exclude the derivation involving information from gNB dedicated signalling. 
Proposal 8[Issue 1.3]: Tx remote UE derives for E2E SL-DRB configuration and the derivation involving information can be obtained from gNB SIB message/preconfiguration.

· Issue 1.4
	Issue 1.4
	5.8.9.1.1	General
Editor NOTE: It is FFS how the Relay UE derives second hop configuration for SL-DRB.

	Issue 1.4 was captured in accordance with the RAN2#123 agreement as following:
· It is FFS how the Relay UE derives second hop configuration for SL-DRB.



In the RAN2#123 meeting, it was agreed that the relay UE derived the second hop configuration (e.g. PC5 relay RLC channel configuration) for each SL-DRB. One question is raised that even if the relay UE has the QoS profile (sent by the source remote UE) and bearer ID, but the relay UE can not derive the second hop PC5 relay RLC channel configuration since it does not know the relation between the QoS flow and SL-DRB. To solve this problem, the source remote UE which has SDAP layer can send the QoS flow to SL-DRB mapping to the relay UE. Then, the relay UE can derive the second hop configuration (e.g. PC5 relay RLC channel configuration) for the SL-DRB based on the QoS flow-bearer mapping.
Proposal 9[Issue 1.4]: The source remote UE sends the QoS flow to SL-DRB mapping to the relay UE. Relay UE can derive the second hop configuration (e.g. PC5 relay RLC channel configuration) for the SL-DRB based on the QoS flow-bearer mapping.

· Issue 1.5
	Issue 1.5
	5.8.13.3	NR sidelink discovery transmission
Editor NOTE: FFS whether reuse the U2N relay (re)selection parameters to U2U relay (re)selection.

	Issue 1.5 was proposed in the offline email discussion [Post123][411][Relay] RRC CR on U2U relay (vivo).
A question was raised on whether the current U2N relay (re)selection parameters should be reused to the U2U relay (re)selection. Rapporteur suggested to discuss it based on company contribution, and thus an EN was added for further consideration in the coming RAN2 meeting.



According to the previous SA2 reply LS, U2N UE and U2U UE have different L2 IDs. Besides, RAN2 support L2 authorization for U2U remote UE and U2U relay UE. Thus, U2U relay (re)selection parameters should be separated from R17 U2N relay (re)selection parameters. So that an UE not supporting R17 U2N relay can support U2U relay.
Proposal 10[Issue 1.5]: U2U relay (re)selection parameters should be separated from R17 U2N relay (re)selection parameters.

· Issue 1.6
	Issue 1.6
	9.1.1.4	SCCH configuration
Editor NOTE: FFS how they will be implemented in specs (e.g., if the configurations are identical the tables might be merged for different SL-SRBs).

	Issue 1.6 was captured in accordance with the RAN2#123 agreement as following:
· New specified per-hop configurations are used for E2E SL-SRB 0/1/2/3 respectively.  FFS how they will be implemented in specs (e.g., if the configurations are identical the tables might be merged for different SL-SRBs).



For the E2E SL-SRB PC5 relay RLC channel configuration, new specified RLC channel configurations are agreed to use. However, it is still not clear whether using four specified per-hop configurations (e.g. RLC channel 4/5/6/7 correspondingly) or only one new per-hop configuration (mapping needed) when the configurations are identical for four RLC channels. Considering the data volume is small for E2E SL-SRB 0/1/2/3 and will not cause signalling overhead. Besides, four RLC channels have the same priority. Thus if the configurations are identical for four RLC channels, the tables can be merged for different SL-SRBs 
Proposal 11[Issue 1.6]: If the configurations are identical for four PC5 relay RLC channels, the tables can be merged for different SL-SRBs 

Table 2. U2U Relay functionality related issues
· Issue 2.2
	Issue 2.2
	5.8.9.10.2	Initiation
[bookmark: _Hlk148569493]Editor Note: FFS the previous agreement “When the remote UE receives PC5-RLF indication from the U2U relay UE, it would inform upper layers and rely on upper layers to trigger relay reselection (or not).” applies to L3 U2U relay or not, including whether there is a need for the PC5-RLF indication in this case.

	Issue 2.2 was captured in accordance with the RAN2#123bis agreement as below.
· RAN2 confirm the following agreement applies to both source L2 remote UE and L2 target remote UE. FFS for L3 U2U relay, including whether there is a need for the PC5-RLF indication in this case.
· When the remote UE receives PC5-RLF indication from the U2U relay UE, it would inform upper layers and rely on upper layers to trigger relay (re)selection (or not).




In the last RAN2 123bis meeting, L2 PC5-RLF indication related procedure (described in Issue 2.2) had been agreed. As for L3, L3 U2U remote UE does not support receiving RLF indication from the relay UE. And L3 U2U remote UE can not transmit PC5-RLF indication to the upper layer either. It seems not need to support this kind of AS layer operation for L3 U2U remote UE since AS layer is transparent for L3 remote UE during data transmission.
Proposal 12[Issue 2.2]: There is no need for L3 U2U relay to support: 1)receiving PC5-RLF indication from the relay UE; 2)informing upper layers about PC5-RLF indication.

· Issue 2.3
	Issue 2.3
	5.8.9.10.4	Actions related to reception of NotificationMessageSidelink message
Editor Note: FFS if there would be any constraints on the Remote UE implementation behaviour to keep or release the PC5 link with the relay UE.

	Issue 2.3 was captured in accordance with the RAN2#120 agreement as following:
· When the remote UE receives PC5-RLF indication from the U2U relay UE, it would inform upper layers and rely on upper layers to trigger relay reselection (or not).  FFS if there would be any constraints on the remote UE implementation behaviour to keep or release the PC5 link with the relay UE.



After the source remote UE informs the upper layer about the PC5-RLF indication, if the source remote UE still connects with the relay UE, the source remote UE can consider the following two constraints to release the link between the source remote UE and the relay UE: 1) upper layer informs the source remote UE triggering relay reselection; 2) the current PC5 link is not used for any data transmission which means this PC5 link is used for U2U relay only.
Proposal 13[Issue 2.3]: After remote UE informs the upper layer about the PC5-RLF indication, the remote UE can release the PC5 link between the source remote UE and the relay UE by considering the following constraints:
· The upper layer informs the source remote UE to trigger relay reselection
· The current PC5 link is not used for any data transmission.

Other FFS issues
In the last RAN2#123 meeting, it was agreed that an UE in RRC_CONNECTED state could obtain UE-to-UE relay discovery parameters in dedicated signalling. But there are also some details not defined yet (e.g. what message should be used to obtain discovery configuration if no discovery configuration is received in dedicated signalling). When an UE receives no discovery configuration from the dedicated signalling in CONNECTED state, the UE can follow the method as defined in IC RRC_IDLE, RRC_INACTIVE state, which means UE can obtain per-cell UE-to-UE relay discovery parameters through SIB message. 
Proposal 14: An UE in RRC_CONNECTED state can obtain UE-to-UE relay discovery parameters through SIB message if discovery parameters are not included in the dedicated signalling.
RAN2 has agreed that Bearer ID is 5-bit which is derived from SLRB configuration index. But how to derive 5-bit value BEARER ID from SLRB configuration index still need to be discussed. We can reuse legacy R16 Sidelink principle which means using LSB 5 bit of SLRB configuration index as Bearer ID. Besides, since RAN2 have agreed index space 0/1/2/3 are used for E2E SL-SRB. Thus Bearer ID should start from index 4.
Proposal 15: Legacy LSB 5 bits of SLRB configuration index can be used to derive Bearer ID.
Proposal 16: Bearer ID starts from index 4.
Conclusions
According to the above discussion, the following proposals are given:
Open issues in 38.300:
Proposal 1[X.1]: For the U2U relay supporting, using new indication in SIB12 to notify whether the gNB supports U2U Relay discovery, or Non-Relay discovery, or both. 
Proposal 2[X.2]: The QoS split is performed by the relay UE after end-to-end PC5 connection establishment.
Proposal 3[X.3]: RRCReconfigurationSidelink /RRCReconfigurationCompleteSidelink message can be used to deliver E2E QoS profile and split QoS.
Proposal 4[X.4]: If RAN2 agree QoS split is performed before E2E PC5 connection establishment, QoS split can not be merged into first hop PC5 connection establishment. FFS whether QoS split can be merged into local ID assignment procedure.
Proposal 5[X.5]: There is no need for the relay UE to deliver split QoS to the target remote UE.
Proposal 6[X.6]: Step 8a/8b can not be removed from U2U control plane setup procedure.
Proposal 7[X.6]: Step 8a/b can not be merged into Step 2a/b procedure.

Open issues in 38.331:
Proposal 8[Issue 1.3]: Tx remote UE derives for E2E SL-DRB configuration and the derivation involving information can be obtained from gNB SIB message/preconfiguration.
Proposal 9[Issue 1.4]: The source remote UE sends the QoS flow to SL-DRB mapping to the relay UE. Relay UE can derive the second hop configuration (e.g. PC5 relay RLC channel configuration) for the SL-DRB based on the QoS flow-bearer mapping.
Proposal 10[Issue 1.5]: U2U relay (re)selection parameters should be separated from R17 U2N relay (re)selection parameters.
Proposal 11[Issue 1.6]: If the configurations are identical for four PC5 relay RLC channels, the tables can be merged for different SL-SRBs 
Proposal 12[Issue 2.2]: There is no need for L3 U2U relay to support: 1)receiving PC5-RLF indication from the relay UE; 2)informing upper layers about PC5-RLF indication.
Proposal 13[Issue 2.3]: After remote UE informs the upper layer about the PC5-RLF indication, the remote UE can release the PC5 link between the source remote UE and the relay UE by considering the following constraints:
· The upper layer informs the source remote UE to trigger relay reselection
· The current PC5 link is not used for any data transmission.

Other FFS issues
Proposal 14: An UE in RRC_CONNECTED state can obtain UE-to-UE relay discovery parameters through SIB message if discovery parameters are not included in the dedicated signalling.
Proposal 15: Legacy LSB 5 bits of SLRB configuration index can be used to derive Bearer ID.
Proposal 16: Bearer ID starts from index 4.
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