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Introduction
This paper raises several questions which may be helpful for achieving U2U relay conclusion, and proposes some principles for KI#1 based on the evaluation of the U2U relay solutions.

1) For the discovery/selection of UE-to-UE Relay

Q1: whether the discovery procedures (including Model A and Model B) are common for both L2 and L3 U2U relay? 
Sol#1,#3,#9,#10,#12,#30,#33,#34 propose Model A and/or Model B procedures, the procedures are quite similar with following difference:
a. Whether source UE receives target UE’s L2 ID during Model A/B discovery.

Target UE’s L2 ID is needed by the relay UE to setup PC5 link with target UE, relay UE can get the Target UE’s L2 ID from source UE (if source UE receives this info during discovery phase), or relay UE can store the Target UE’s L2 ID locally during discovery phase. However, relay UE locally stores neighbour UEs’ identifiers may have secure issue and may be wasteful if source UE doesn’t initiate communication subsequently. For L2 case, the identity information of target UE in adaptation layer has not decided by RAN2, if it’s Target UE’s L2 ID, source UE still need to get it during discovery phase. However, whether providing target UE’s L2 ID to source UE during Model A/B discovery can be decided at normative phase and can be common for both L2 and L3 cases.
Proposal1-a: Source UE receives target UE’s L2 ID during Model A/B discovery
b. For Model B discovery, whether Relay UE interacts with target UE for the solicitation, i.e. whether target UE knows itself is discovered by the source UE.
Sol#12 proposes Relay UE can respond the source UE’s solicitation without the interaction with target UE, if it has locally stored the target UE’s info before, other solutions propose Relay UE interacts with target UE for the solicitation. This issue is common for both L2 and L3 cases and can be decided at normative phase.

Proposal1-b: For Model B discovery, Relay UE interacts with target UE for the solicitation, i.e. target UE knows itself is discovered by the source UE.
c. Whether the discovery message between peer UEs be carried in the Relay discovery message as End-to-End (E2E) direct discovery message information.
Sol#34 proposes an E2E direct discovery message information for peer UEs is carried in the Relay discovery message, other solutions propose Relay UE directly forwards the discovery messages with adding relay UE’s info. This issue is common for both L2 and L3 cases and can be decided at normative phase.

Proposal1-c: No need to define End-to-End (E2E) direct discovery message information which is carried in the Relay discovery message
If we cannot achieve agreement for the above Proposal 1-a, 1-b, 1-c, maybe we can agree the more general Proposal1 as first step:
Proposal1: the discovery procedures (including Model A and Model B) are common for both L2 and L3 U2U relay
Q2: should the UE-to-UE Relay discovery integrated into PC5 unicast link establishment be supported?
Sol#1,#13 propose the UE-to-UE Relay discovery can be integrated into PC5 unicast link establishment procedure. A technical analysis toward this can be found in S2-2200632 which was submitted in SA2#149e, this design increases the complexity of UE, and will introduce more PC5 signalling interaction, and requires more work in RAN2.
Proposal2: UE-to-UE Relay discovery integrated into the PC5 unicast link establishment is not supported for both L3 and L2 U2U relay. 
Q3: which UE performs UE-to-UE Relay selection, i.e. source UE or target UE?
If we take the UE-to-UE Relay discovery integrated into PC5 unicast link establishment out of consideration, among the solutions (i.e. Sol#1,#3,#9,#10,#12,#30,#33,#34) for Model A and Model B discovery, most solutions propose source UE to select the UE-to-UE Relay, only sol#30 proposes target UE to select the UE-to-UE Relay for Model B discovery, and in sol#30, for Model A discovery, it’s also source UE to select the UE-to-UE Relay. As this issue also involves RAN2, SA2 can align this issue with RAN2 at normative phase.
Proposal3: source UE performs UE-to-UE Relay selection. 
2) For connection setup of L3 UE-to-UE Relay

Sol#1,#2,#4,#5,#6,#11,#12,#34 propose connection setup procedures of L3 UE-to-UE Relay. Sol#2 is an IP layer solution, it only requires the peer UEs and L3 UE-to-UE Relay support the existing IP and DNS operation, thus it can be considered as already supported since R17. Sol#11 is a consolidated solution based on sol#1, sol#4, sol#5, sol#6. The procedures proposed in sol#11, #12, #34 have following difference:

d. Whether source UE provides target UE’s L2 ID to the selected UE-to-UE Relay for link setup between UE-to-UE Relay and target UE.
This is the same issue as Q1-a and can be decided at normative phase with Q1-a.
Proposal2-d: Source UE provides target UE’s L2 ID to the selected UE-to-UE Relay for link setup between UE-to-UE Relay and target UE.
e. Before UE-to-UE Relay interacts with the target UE, whether the UE-to-UE Relay sends DCA message to the source UE for the request of U2U service towards the target UE.
Sol#12 proposes UE-to-UE Relay sends DCA message to the source UE before it interacts with the target UE, but this may mislead the source UE and may introduce more signalling, sol#11 and sol#34 propose UE-to-UE Relay responds the source UE after it interacts with the target UE.
Proposal2-e: UE-to-UE Relay responds the source UE with DCA after it interacts with the target UE 
f. How source UE gets the IP address/prefix of target UE.
Sol#11 proposes the IP address/prefix of target UE is carried in the PC5 signalling from UE-to-UE Relay to source UE, while sol#12 and sol#34 propose source UE sends a DNS query to the UE-to-UE Relay to get the IP address/prefix of target UE, source UE/target UE and Relay UE need to support DNS functions, especially Relay UE needs to act as a DNS server, this will increase the complexity of UE. Based on proposal4, when Relay UE sends DCA message to source UE, it already interacts with target UE and receives the IP address/prefix of target UE, thus the IP address/prefix of target UE can be carried in the DCA message. This issue can be decided at normative phase.
Proposal2-f: UE-to-UE Relay provides the IP address/prefix of target UE to source UE by PC5 signalling.
If we cannot achieve agreement for the above Proposal 2-d, 2-e, 2-f, maybe we can discuss and get agreement on the following more general questions as first step:
Q4: Which entity triggers the PC5 link setup between UE-to-UE Relay and target UE?
If we take the UE-to-UE Relay discovery integrated into PC5 unicast link establishment out of consideration, all other solutions with connection setup procedures propose L3 UE-to-UE Relay initiates PC5 link setup with the target UE.
Proposal4: L3 UE-to-UE Relay is responsible to initiate PC5 link setup with the target UE.
Q5: How to enforce the per-hop QoS parameters for L3 U2U relay?

Seems in all the proposed solutions, source UE provides the E2E QoS to L3 UE-to-UE relay, L3 UE-to-UE relay decides the per-hop QoS parameters to satisfy the E2E QoS.
Proposal5: L3 UE-to-UE relay receives E2E QoS from source UE and decides the per-hop QoS parameters to satisfy the E2E QoS. 
3) For connection setup of L2 UE-to-UE Relay

Q6: Is end-to-end PC5 link for L2 U2U relay established during or after the per-hop links procedure? Is the per-hop links procedure for L2 U2U Relay same as L3 U2U Relay?
Sol#1, #13, #30, #33, #34 propose connection setup procedures of L2 UE-to-UE Relay. Sol#13 proposes relay UE to add an adaptation header before forwarding E2E DCR message from source UE, relay UE also replaces the fields specified in the adaptation header with relay-specific identifiers for the later E2E data/messages exchanging, the design is out of the scope of SA2 and seems conflict with the RAN2 concept of adaptation layer. Sol#13 also proposes per-hop links are established during the end-to-end PC5 link establishment procedure. Other solutions propose the per-hop links procedure for L2 UE-to-UE Relay is same as L3 UE-to-UE Relay, and the end-to-end PC5 link is established after the per-hop links procedures.  
Proposal6: Per-hop links procedure for L2 U2U Relay is same as L3 U2U Relay. End-to-end PC5 link for L2 U2U relay is established after the per-hop links procedure.
Q7: How to enforce the per-hop QoS parameters for L2 U2U relay?
Sol#4, #30, #33, #34 are related for QoS control. Sol#4 and sol#34 propose L2 relay UE to decide the split of QoS parameters for both per-hop links to satisfy the E2E QoS. Sol#30 and sol#33 state it’s up to RAN2.
Proposal7: It is left to RAN WG2 to define how to split E2E QoS over the PC5 links.
4) For UE-to-UE Relay reselection
Q8: Is it possible to reuse the UE-to-UE Relay discovery/selection procedure for UE-to-UE Relay reselection?

Sol#1,#3,#9,#10,#12,#30,#33,#34 propose Model A and/or Model B procedures, after the discovery procedure, source UE selects Relay UE, this procedure can be reused for UE-to-UE Relay reselection. Sol#7 proposes a Relay reselection mechanism by negotiation between a Source UE and a Target UE via the existing Relay connection. However, it requires target UE to select the UE-to-UE Relay which conflicts with Proposal3, and for Layer-2 UE-to-UE Relay, the establishment of new per-hop links via the new Layer-2 UE-to-UE Relay relies on sol#13 which may conflict with the adaptation layer design in RAN2. As this issue also involves RAN2, SA2 can align this issue with RAN2 at normative phase.
Proposal8: UE-to-UE Relay discovery/selection procedure can be reused for UE-to-UE Relay reselection.
Proposal

The proposals can be captured in TR conclusion are as following:

Proposal1: the discovery procedures (including Model A and Model B) are common for both L2 and L3 U2U relay
Proposal2: UE-to-UE Relay discovery integrated into the PC5 unicast link establishment is not supported for both L3 and L2 U2U relay. 
Proposal4: L3 UE-to-UE Relay is responsible to initiate PC5 link setup with the target UE.

Proposal5: L3 UE-to-UE relay receives E2E QoS from source UE and decides the per-hop QoS parameters to satisfy the E2E QoS. 
Proposal6: Per-hop links procedure for L2 U2U Relay is same as L3 U2U Relay. End-to-end PC5 link for L2 U2U relay is established after the per-hop links procedure.
Proposal7: It is left to RAN WG2 to define how to split E2E QoS over the PC5 links.
 The proposals can be left to normative phase are as following:
Proposal1-a: Source UE receives target UE’s L2 ID during Model A/B discovery
Proposal1-b: For Model B discovery, Relay UE interacts with target UE for the solicitation, i.e. target UE knows itself is discovered by the source UE.
Proposal1-c: No need to define End-to-End (E2E) direct discovery message information which is carried in the Relay discovery message
Proposal2-d: Source UE provides target UE’s L2 ID to the selected UE-to-UE Relay for link setup between UE-to-UE Relay and target UE.
Proposal2-e: UE-to-UE Relay responds the source UE with DCA after it interacts with the target UE 
Proposal2-f: UE-to-UE Relay provides the IP address/prefix of target UE to source UE by PC5 signalling.
Proposal3: source UE performs UE-to-UE Relay selection. 
Proposal8: UE-to-UE Relay discovery/selection procedure can be reused for UE-to-UE Relay reselection.
It is proposed to include the following changes in TR 23.700-33.
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Conclusions

Editor's note:
This clause will list conclusions that have been agreed during the course of the study item activities.
8.1
Key Issue #1: Support of UE-to-UE Relay
For Key Issue #1 (Support of UE-to-UE Relay), the followings are taken as conclusions:

The following conclusions are common for both Layer-3 UE-to-UE Relay and Layer-2 UE-to-UE Relay:
-
For UE-to-UE Relay discovery, both Model A and Model B discovery are supported. Sol#10 can be used as basis for normative work.
NOTE 1:
Whether all the parameters in discovery messages of Sol#10 are necessary can be decided in normative phase.

-
For UE-to-UE Relay Per-hop links setup (i.e. PC5 link establishment between Source UE and UE-to-UE Relay, as well as between UE-to-UE Relay and Target UE), Source UE initiates the PC5 link setup with UE-to-UE Relay, and UE-to-UE Relay initiates the PC5 link setup with the target UE. Sol#11 can be used as basis for normative work.
NOTE 2:
Whether UE-to-UE Relay can send Direct Communication Accept message to Source UE before the PC5 link setup is completed between UE-to-UE Relay and Target UE can be decided in normative phase.
-
IP, Ethernet and Unstructured traffic types are supported.
The following conclusions are specific for Layer-3 UE-to-UE Relay:
- 
For QoS control of Layer-3 UE-to-UE Relay, the UE-to-UE Relay receives E2E QoS from Source UE and determines the per-hop QoS parameters to satisfy the E2E QoS. Sol#4 (clause 6.4.2) can be used as basis for normative work.
The following conclusions are specific for Layer-2 UE-to-UE Relay:

-
End-to-end PC5 link for Layer-2 UE-to-UE Relay is established after the per-hop links are established. Sol#30 (clause 6.30.2.2) can be used as basis for normative work.

NOTE 3:
How the E2E PC5-S messages are forwarded by the UE-to-UE Relay is to be determined by RAN WGs.
NOTE 4:
RAN WGs will define how the E2E QoS will be handled and split over the PC5 links.
* * * End of change * * * 
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