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1 Introduction
This is for [Pre117-e][606][Relay] Open issues on relay UE capabilities (Qualcomm). In [1], the open issue list is:

	Issue Index
	Description
	Suggested handling
	Reason to add/remove the issue

	O7.01
	[FFS point from R2#116bis] whether to introduce separate capability on Uu RSRP triggered relay discovery and/or PC5 RSRP triggered relay (re)selection.
	Pre117-e-offline
	Due to the agreement made in RAN2 #116bis:

Proposal 2 (15/16): As baseline, the NR discovery capability is common to relay and non-relay discovery. FFS whether to introduce separate capability on Uu RSRP triggered relay discovery and/or PC5 RSRP triggered relay (re)selection.

We have the corresponding open issue.

	O7.02
	[FFS point from R2#116bis] whether also introduce separate feature capabilities beyond basic operation.
	Pre117-e-offline
	Due to the agreement made in RAN2 #116bis:

Proposal 6 (17/17): For L2 relay, introduce separate capability signaling for basic remote UE operation and basic relay UE operation where “basic operation” means essential functions to enable L2 relay. FFS whether also introduce separate feature capabilities beyond basic operation.

We have the corresponding open issue.

	O7.03
	[FFS point from R2#116bis] For L2 relay, the capability signaling for basic remote UE operation and basic relay UE operation are indicated to gNB (i.e., included in UECapabilityInformation). FFS whether also indicated to peer UE.
	Pre117-e-offline
	Due to the agreement made in RAN2 #116bis:

For L2 relay, the capability signaling for basic remote UE operation and basic relay UE operation are indicated to gNB (i.e., included in UECapabilityInformation). FFS whether also indicated to peer UE.

We have the corresponding open issue.

	O7.04
	[FFS point from R2#116bis]FFS on basic capability signalling for NR sidelink discovery
	Pre117-e-offline
	Due to the agreement made in RAN2 #116bis:

Proposal 4 (modified): RAN2 will down select between the following two alternatives on baseline capability signaling of NR discovery:

•
Option 1 (9/16): A list of band combination list, which is similar to Rel-16 sidelink communication band combination list (i.e., supportedBandCombinationListSidelink-r16)

•
Option 2 (7/16): A single bit on whether supporting NR discovery

We have the corresponding open issue


And the baseline TS 38.306 running CR can be found in R2-2201906 [2].

This pre-meeting discussion is divided in two phases: 
· 1st phase deadline (to collect company inputs on the questions) 2022-02-14 2359 UTC
· 2nd phase deadline (to Rapporteur summary) 2022-02-17 1000 UTC
2 Discussion
2.1 O7.01

	O7.01
	[FFS point from R2#116bis] whether to introduce separate capability on Uu RSRP triggered relay discovery and/or PC5 RSRP triggered relay (re)selection.
	Pre117-e-offline
	Due to the agreement made in RAN2 #116bis:

Proposal 2 (15/16): As baseline, the NR discovery capability is common to relay and non-relay discovery. FFS whether to introduce separate capability on Uu RSRP triggered relay discovery and/or PC5 RSRP triggered relay (re)selection.

We have the corresponding open issue.


In current running CR, it has been agreed that NR discovery capability is common to relay discovery and non-relay discovery. The FFS was raised by some companies during RAN2#116b-e [3]. The reasons to have separate capability include:

· It is the main difference between non-relay discovery and relay discovery, and UE may not want to implement relay-related part, such as AS layer threshold-based triggering.
· The network can know whether this UE can support using AS criteria during relay discovery and relay (re)selection.
Some companies had different opinions. Their reasons:

· From a technical perspective, there seems no reason why a UE should support discovery for relay and not for non-relay cases (or vice versa).

Companies are welcome to show their preference, taking above analysis into consideration.
Q1) Besides agreed baseline NR discovery capability, do you prefer also to introduce a separate capability on Uu RSRP triggered relay discovery and/or PC5 RSRP triggered relay (re)selection?

	Company
	Response (Yes / No)
	Comments 

	Xiaomi
	Yes
	In L2 relay, this capability is not useful, since gNB is aware of the relay capability.

But in L3 relay, gNB is not aware of the relay capability. This capability is useful for gNB to determine whether provide the Uu threshold in dedicated signaling.

	Qualcomm
	Yes
	

	OPPO
	Can have but with clarification
	We are open to have a separate capability.
Yet we feel it is essentially to define a separate bit for relay-based discovery (it is hard to combine “NR discovery capability is common to relay discovery and non-relay discovery” together with a separate capability “Uu RSRP triggered relay discovery and/or PC5 RSRP triggered relay (re)selection”, i.e., to us there is no case for relay-discovery not supporting “Uu RSRP triggered relay discovery and/or PC5 RSRP triggered relay (re)selection”)

For the relationship with L2/3 relay, we can handle it in a way that

· If UE indicate support of L2 relay, it is mandatory to report this separate relay-discovery bit (or, the support of relay-discovery is the “Prerequisite feature groups” of L2 relay)

· Else, it is optional.

	CATT
	Yes 
	It should further discuss whether this separate capability indicates “capability on Uu RSRP triggered relay discovery and/or PC5 RSRP triggered relay (re)selection” or “capability on relay discovery”. 

	MediaTek
	Yes
	

	Huwei, HiSilicon
	See comments
	We share the same view as OPPO. Either we define separate UE capabilities for non-relay discovery and relay-discovery (which naturally indicate the support of RSRP threshold), or we need to clarify relay (L2 or L3) must indicate the support of RSRP threshold while non-relay does not. The former way is clearer.

	vivo
	Yes, but
	We wonder if there is a case where UE supports discovery for relaying, but not for non-relay SL communication

	Ericsson
	Maybe
	Agree with OPPO and HW osservations.

	Nokia
	comments
	We think it’s premature to decide now, as we first need to agree on differentiation between relay and non-relay discovery (which is questionable) as pointed out by Oppo, Huawei and Ericsson.

	Intel
	Yes with comment
	We share the view with Huawei, HiSilicon. We need to update the baseline agreement to support indication of relay and non-relay discovery separately if threshold support is to be indicated for relay discovery.  


2.2 O7.02

	O7.02
	[FFS point from R2#116bis] whether also introduce separate feature capabilities beyond basic operation.
	Pre117-e-offline
	Due to the agreement made in RAN2 #116bis:

Proposal 6 (17/17): For L2 relay, introduce separate capability signaling for basic remote UE operation and basic relay UE operation where “basic operation” means essential functions to enable L2 relay. FFS whether also introduce separate feature capabilities beyond basic operation.

We have the corresponding open issue.


In current running CR, it has been agreed below basic relay UE and remote UE operation capabilities.

	Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2

DIFF

	relayUE-Operation-L2-r17
Indicates whether basic NR L2 sidelink relay UE operation is supported by the UE. 
· Support both Uu and PC5 SRAP 
· Support paging forwarding 
· Support SIB forwarding 
· Support to be target relay during indirect to direct path switch
· Support cell (re)selection/handover/Uu RLF indication to remote UE
	UE
	No
	No
	No

	remoteUE-Operation-L2-r17
Indicate whether basic NR L2 sidelink remote UE operation is supported by the UE. If supported, this parameter indicates the support of the capabilities and includes the parameters as follows:

· Support PC5 SRAP
· Support reception of paging from relay UE
· Support reception of SIB from relay UE
· Support RRC re-establishment via relay
· Support direct to indirect path switch with target relay in RRC_CONNECTED state
· Support indirect to direct path switch
	UE
	No
	No
	No


In RAN2#116b-e [3], most companies thought it was premature to consider separate capabilities. And it was agreed as WA on UE capability for support by the remote UE of handover to idle/inactive UE.
WA: UE capability for support by the remote UE of handover to idle/inactive UE.

Whether to confirm this WA is covered in another pre-meeting offline discussion#603. Thus, this offline discussion will not cover it. Companies are welcome to show their preference whether to introduce other separate L2 relay capabilities.

Q2) Besides agreed capabilities of basic L2 relay UE operation and remote UE operation (and WA on capability of remote UE supporting handover to idle/inactive UE covered in offline#603), do you also identify other separate L2 relay capabilities?

	Company
	Response (Yes / No)
	Comments 

	Xiaomi
	Yes
	Relay UE may not support Uu features, which is supported by remote UE. It’s possible relay UE may not be able to acquire certain SIBs requested from remote UE. Remote UE would repeat sending SI request to relay UE. Relay UE should indicates which SIBs it is capable to forward.
Furthermore, even if the SIB can be forwarded, relay UE can’t forward the content of SIB which is introduced in later release. So, it’s better to also indicate the relay UE’s release version on Uu. Note the relay UE may support different release version on Uu and sidelink.

	Qualcomm
	Not for now
	Currently, we don’t identify other features requiring UE capability yet (except remote UE supporting handover to idle/inactive UE).
We think maybe some separate capability is needed depending on outcome of discussion on QoS (e.g., flow control, preemptive BSR, recommended bit rate control). We can revisit them after QoS discussion is finalized.

	CATT
	Not for now
	Agree with QC.

	MediaTek
	No
	

	Huawei, HiSilicon
	No for relay UE, 

Open to discuss for remote UE
	

	vivo
	No, at least for now
	As we commented at RAN2#116bis-e, we should first discuss and agree on clear picture of the basic functionality of remote UE and relay UE. For example, for optional feature like mode-1 support, different capabilities for remote UE and relay UE may be needed. Then, we can proceed to further consider if there is other separate L2 relay capabilities.

	Ericsson
	No
	We don’t see that this capability is useful at all.

	Nokia
	No
	

	Intel 
	No
	


2.3 O7.03

	O7.03
	[FFS point from R2#116bis] For L2 relay, the capability signaling for basic remote UE operation and basic relay UE operation are indicated to gNB (i.e., included in UECapabilityInformation). FFS whether also indicated to peer UE.
	Pre117-e-offline
	Due to the agreement made in RAN2 #116bis:

For L2 relay, the capability signaling for basic remote UE operation and basic relay UE operation are indicated to gNB (i.e., included in UECapabilityInformation). FFS whether also indicated to peer UE.

We have the corresponding open issue.


In current running CR, it has been agreed that L2 relay capabilities are indicated to gNB. Some companies prefer to also indicate to peer UE. 

Q3) For the agreed capabilities of basic L2 relay UE operation and remote UE operation, do you think they can also be indicated to peer UE besides indicated to gNB?

	Company
	Response (Yes / No)
	Comments 

	Xiaomi
	No
	We don’t see the need, since the discovery between relay and remote UE has reflect the basic L2 capability, which occurs before unicast connection establishment.

	Qualcomm 
	
	No strong view because it is just 2bit

	OPPO
	See comment
	For the basic L2 capability, it should not be in the PC5-RRC since as long as the RSC is broadcasted by a relay UE, and as long as the remote UE initiate the PC5 link establishment towards a relay UE, the basic operation should be supported. Otherwise, there is no point.
Then in case Q2 ends up with newly defined separate capability, there might be a reason to be put into PC5-RRC (need to be judged case-by-case).

	CATT
	See comment
	For the basic L2 capability, this indication in PC5 is not needed. But if flow control and pre-emptive BSR are introduced, this indication is needed.

	MediaTek
	Yes
	We didn’t see the need

	Huawei, HiSilicon
	No for now
	Similar view as OPPO. If there is no optional capability needs the peer UE to accommodate, no need to explicitly change the UE capability.

	vivo
	Yes, with comments
	Even if we do not prefer to further differentiate on specific relay functionalities (e.g., SI delivery, PO monitoring), the PC5-RRC signaling exchange would be helpful for the subsequent L2 CP procedures and just 1-bit is enough.

	Ericsson
	No strong view
	We are open to have it but fine to go with majority.

	Nokia
	comments
	In principle we are not opposing this indication of capability to peer UE, but we think it’s neither urgent to agree on it now nor is it immediately needed.

	Intel
	No strong view
	We don’t see the real need, but we can go with majority view. 


2.4 O7.04

	O7.04
	[FFS point from R2#116bis]FFS on basic capability signalling for NR sidelink discovery
	Pre117-e-offline
	Due to the agreement made in RAN2 #116bis:

Proposal 4 (modified): RAN2 will down select between the following two alternatives on baseline capability signaling of NR discovery:

•
Option 1 (9/16): A list of band combination list, which is similar to Rel-16 sidelink communication band combination list (i.e., supportedBandCombinationListSidelink-r16)

•
Option 2 (7/16): A single bit on whether supporting NR discovery

We have the corresponding open issue


This issue was discussed in RAN2#116b-e [3] but was controversial. The arguments for Option 1:
1) There are some differences on RLC/PDCP/MAC as RAN2 agreed before (e.g., AS security, whether to enable HARQ, RLC/PDCP handling and open-loop power control). Thus, option 1 is the most safe / flexible solution.
2) Keep align with R16 sidelink communication capability (i.e., per band combination)
The argument for Option 2:

1) Different from LTE, discovery is carried using PSSCH as for communication, it is more a L2 capability. 
2) Option 1 (i.e., per band combination) may create a huge signaling overhead 
To make progress, Rapporteur would like to provide a compromised option to resolve the possible signaling overhead issue of Option 2:

· Option 3: Introduce a single bit on whether supporting NR discovery and an optional signaling on supported combination list. (If the UE indicates support of discovery but doesn’t provide the band combination list, it means it is same as supportedBandCombinationListSidelink-r16).
Q4) On signaling of NR discovery capability, do you prefer: 

· Option 1: A list of band combination list, which is similar to Rel-16 sidelink communication band combination list (i.e., supportedBandCombinationListSidelink-r16)
· Option 2: A single bit on whether supporting NR discovery

· Option 3: Introduce a single bit on whether supporting NR discovery and an optional signaling on supported combination list. (If the UE indicates support of discovery but doesn’t provide the band combination list, it means it is same as supportedBandCombinationListSidelink-r16).
	Company
	Response (Option 1/2/3)
	Comments

	Xiaomi
	1
	Aligned with sidelink communication.

	Qualcomm
	1 or 3
	We think they are most safe / flexible solution

	OPPO
	2 + comment to 1/3
	Option-2 is the most reasonable way-out considering by reusing PSSCH, discovery in NR PC5 is just a L2 feature.
For option-1/3, some comment:

1) there seems no “supportedBandCombinationListSidelink-r16”, but just supportedBandCombinationListSidelinkEUTRA-NR and supportedBandCombinationListSidelinkNR, where the former one is on Uu-RRC and the latter one is on PC5-RRC. Since we concluded already the report is at Uu-RRC only, I assume the intention should be the former one

2) For the BC list of communication, there is one more thing to note, i.e., the reporting of supportedTxBandCombListPerBC-Sidelink-r16, and supportedRxBandCombListPerBC-Sidelink-r16, a counterpart IE seems needed for option-1 and option-3 (in option-3, if the discovery-specific BC list is not reported, the two legacy ones may be reused).

Rapp may help to confirm whether it is the correct understanding of option-1/3

	CATT
	1
	

	MediaTek
	1
	We prefer to align with sidelink communication. 

	Huawei, HiSilicon
	2
	We do not see the reason why a UE supports discovery in a different band/BC for SL communication, thus we prefer just to introduce a single bit of discovery, means the supported band for SL communication can be used for discovery.

	vivo
	3
	Option 3 is quite flexible, thus enough.

	Ericsson
	2
	Capability size is already quite big and we don’t see the need to have it even bigger with we can do the job with a single bit.

	Nokia
	Option 2
	

	Intel
	Option 2
	In NR, since discovery also uses SL communication band, we think a single bit is sufficient. 


3 Conclusion
TBD based on company inputs
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