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1 Introduction

This is for the discussion of open issues for sidelink capability.

[Post109bis-e][955][V2X]: UE capabilities (OPPO)

Scope: Discuss and conclude the essential left issues raised in R2-2002638 and R2-2002639, and also to discuss V2X L2 capabilities over Uu and PC5. 

Deadline:  Long 

2 Discussion

2.1 SL capability for Uu-RRC
According to the latest result, the SL capability on Uu-RRC is as follows

	Parameter
	Detailed component
	Comments

	PDCP parameter
	1a) ROHC-profiles
	As agreed in 109bis-E, 

3:
Remove the field of sl-HeaderCompression from RRCReconfigurationSidelink, and, as in LTE SL/V2X SL, pre-configure header compression related parameters for NR SL.

	
	1b) Max number ROHC context sessions
	

	
	1c) 12-bit SN
	18-bit is used in the specified configuration for STCH of broadcast and group-cast communication, and SCCH of unicast communication for SLRB of unprotected PC5-S message (e.g., DCR message)

12-bit is used in specified configuration for SCCH of unicast communication for SLRB of PC5-RRC and PC5-S message establishing PC5-S security and protected PC5-S message.

	
	1d) 18-bit SN
	

	
	1e) out of order delivery 
	

	RLC parameter
	2a) 6-bit SN for UM
	6-bit is used in the specified configuration for STCH of broadcast and group-cast communication.



	
	2b) 12-bit SN for UM
	

	
	2c) 12-bit SN for AM
	12-bit is used in the specified configuration for SCCH of unicast communication.

	
	2d) 18-bit SN for AM
	

	MAC parameter
	3a) LCP restriction
	As agreed in 109bis-E

8:
For SL capability report on Uu-RRC, introduce MAC parameters: a) LCP restriction, b) Logical channel SR-delay timer, c) Multiple CGs.

	
	3b) Logical channel SR-delay timer
	

	
	3c) Multiple CGs
	

	
	3d) Range-based HARQ feedback, 
	

	
	3e) multiple SR configuration (e.g., up to 8 for sidelink triggered SR)
	


Q2.1-1: Which SL capability listed in the above table do you agree to introduce to Uu-RRC, apart from green ones?
	Company
	Selection
	Comments

	OPPO
	2b, 2d);

3e)
	1a), 1b): since it is not to be configured by peer UE or network via dedicated RRC, there is no need for the capability.

1c), 1d): since they are used in the specified configuration, there is no need for capability;

1e): it is for TX-UE and network to know the support of out-of-order delivery, and thus can be configured when supported and needed, but it is related to the capability of RX-UE, so should be reported via PC5-RRC and just need to be forwarded to the network by TX-UE, but no need to be reported by TX-UE itself.

2a), 2c): since they are used in the specified configuration, there is no need for capability;

3d): since this feature relates to group-cast, where no capability signaling via PC5-RRC is available, so making this as an optional feature is not feasible.

	CATT
	2b, 2d);

3e)
	Agree with OPPO

	ZTE
	2b) 2d) 3d) 3e)
	3d): Range-based HARQ feedback can be used only when Tx UE’s location is available. Tx UE may not always be able to obtain its location. So, UE is necessary to report its capability for support of Range-based HARQ feedback.

	Ericsson
	2b), 2d), 3e) with comment
	It stated that “SL capability on Uu-RRC is as follows” but it is asked afterwards what SL capabilities from the table below should be included in Uu-RRC. According to this, we are not entirely sure if we understand the intention, but in general for such per-UE features, it could be easier and clearer to simply include the applicable fields instead of relying on implicit rules. If there is some default configuration defined, we can state that the report of such capability is mandatory to report if the UE supports V2X.

	LG
	2b, 2d);

3e)
	

	Huawei, HiSilicon
	3d), 3e)
	3d): If the distance between UEs cannot be calculated precisely, the range-based HARQ feedback would not achieve great benefits. So it should be an optional feature and indicated as an UE capability for SL.

3e): As in NR Uu, multiple SR configuration shall be considered as a capability. 

	Nokia
	1e

2b, 2d

3d,3e
	1e) TX-UE needs to forward peer UE capability to network, since it’s not guaranteed that peer UE can report its UE capabilities to the network 

2b,2d) Since 2a and 2c are specified no need for extra capability report

3d) Necessary to report feature 3d in order to select HARQ option 1 or 2 for SL groupcast

	Samsung
	2b), 2d), 3d), 3e)
	range-based HARQ feedback does not have to be mandatory feature. It should be signalled via capability signaling.

	MediaTek
	2b), 2d), 3e)
	Agree with OPPO

	Apple
	2b 2d 3d 3e
	For 3d, I think the location-based HARQ feedback for groupcast is a stand-alone feature which requires 1) UE knows its own location 2) UE understand 2nd stage SCI format A. If UE does not support this feature, network does not need to configure range-specific parameters to UE, and UE implementation can also be simplified.

	Qualcomm
	
	Range-based HARQ feedback (3d) is mandatory functionality supported by all NR V2X UEs like non-range based feedback. As such, there is not need to signal this to the NW. 

	Intel
	2b, 2d, 3d, 3e
	Regarding range based HARQ feedback, we do agree with Samsung and Huawei that it should not be a mandatory feature.

	Futurewei
	3d, 3e
	Support of range-based HARQ feedback depends on UE’s positioning capability.

	vivo
	2d, 3d, 3e
	For 2b, cccording to the agreed 38.331 CR (R2-2004072),12-bit for UM is used in the specified SCCH configuration for SL-SRB0. So, this is not needed.

For 3d, we agree with companies that this may not be regarded as a mandatory feature.


In 14 companies who joined the discussion:

	Features
	Number of supporting companies

	2b
	11

	2d
	11

	3e
	13

	3d
	8

	1e
	1


Proposal 1 [Easy] For SL capability report on Uu-RRC, introduce RLC parameters: a) 12-bit SN length for UM, b) 18-bit SN for AM, and MAC parameter: multiple SR configuration. 
Proposal 2 [FFS] FFS on the necessity of capability for Range-based HARQ feedback.
Q2.1-2: For the SL capability that are to be introduced, do you agree to introduce them as per-UE capability? (If no, please indicate the ones which should be per-band/BC/FS/FSPC)

	Company
	Yes/No
	Comments

	OPPO
	Yes
	

	CATT
	Yes
	

	ZTE
	Yes
	

	Ericsson
	Yes
	

	LG
	Yes
	

	Huawei, HiSilicon
	Yes
	If this Question refers to those discussed in Q2.1-1, then yes, we agree per-UE capability.

	Nokia
	Yes
	

	Samsung
	Yes
	

	MediaTek
	Yes
	

	Apple
	Yes
	

	Intel
	Yes
	

	Futurewei
	Yes
	

	vivo
	Yes
	


Proposal 3 [Easy] For SL capability report on Uu-RRC agreed in RAN2, they are per-UE capability. 
Q2.1-3: For the SL capability that are to be introduced as per-UE capability, is there any capability that requires FDD/TDD or FR1/FR2 differentiation?

	Company
	FDD/TDD Diff
	FR1/FR2 Diff
	Comments

	OPPO
	3b), 3c), 3e)
	NONE
	To mimic Uu.

	CATT
	3b), 3c), 3e)
	NONE
	

	ZTE
	3b) 3c) 3e)
	NONE
	To mimic Uu

	Ericsson
	3b), 3c), 3e)
	NONE
	Mimic Uu.

	LG
	3b), 3c), 3e)
	None
	

	Huawei, HiSilicon
	3b), 3c), 3e)
	None
	
	
	

	Nokia
	3b), 3c), 3e)
	
	

	Samsung
	3b), 3c), 3e)
	NONE
	

	MediaTek
	3b), 3c), 3e)
	None
	

	Apple
	3b 3c 3e
	NONE
	

	Intel
	3b, 3c, 3e
	NONE
	

	Futurewei
	3b, 3c, 3e
	None
	

	vivo
	3b, 3c, 3e
	NONE
	


Proposal 4 [Easy] For SL capability report on Uu-RRC agreed in RAN2, allow FDD/TDD differentiation only for a) Logical channel SR-delay timer, b) Multiple CGs and c) multiple SR configuration. 
Proposal 5 [Easy] For SL capability report on Uu-RRC agreed in RAN2, no need for FR1/FR2 differentiation. 
Q2.1-4: For the SL capability above, should they be A) conditionally (i.e., if UE supports NR sidelink) mandatory without capability signaling; B) mandatory with capability signaling if UE supports NR sidelink, C) optional with capability signaling, or D) optional without capability signaling;

	Company
	Type-A
	Type-B
	Type-C
	Type-D
	Comments

	OPPO
	1c), 1d),

2a), 2c), 3d)
	
	2b), 2d)

3a), 3b), 3c), 3e)
	
	

	CATT
	1c), 1d),

2a), 2c), 3d)
	
	2b), 2d)

3a), 3b), 3c), 3e)
	
	

	ZTE
	
	
	2b) 2d) 3a) 3b) 3c) 3e)
	
	

	Ericsson
	
	
	2b), 2d), 3a), 3b), 3c), 3e)
	
	As said before it would be better to avoid those default values – so either B or C, or one could have something between A) and B) – if the UE supports NR sidelink, it is mandatory to report the feature (which is what we meant also with our suggestion in my first comment). Note that B), even though is mandatory, the UE may still not include the bit if it did not do IODT test for such feature – however, if something is really essential for V2X, instead of A, one can state that “the UE shall include this field if the UE supports NR sidelink”.

	LG
	1c), 1d),

2a), 2c), 3d)
	
	2b), 2d)

3a), 3b), 3c), 3e)
	
	

	Huawei, HiSilicon
	1c), 2a), 2b), 2c), 2d)
	
	1e), 3a), 3b), 3c), 3d),  3e)
	
	

	Nokia
	1c) 1d)

2a) 2c)
	
	1e) 2b) 2d) 3a) 3b) 3c) 3d) 3e)
	
	

	Samsung
	1d), 2a)
	
	1c). 2b), 2c), 2d), 3a), 3b), 3c), 3d), 3e)
	
	1d), 2a) can be kind of basic feature if UE support NR sidelink. But this may be categorized in Type-C.

	MediaTek
	1c), 1d), 2a), 2c), 3d)
	
	2b), 2d), 3a), 3b), 3c), 3e)
	
	

	Apple
	1c 1d 2a 2c
	
	2b 2d 3a 3b 3c 3d 3e
	
	

	Intel
	1c, 1d, 

2a, 2c


	
	2b, 2d, 

3a, 3b, 3c, 3e
	3d
	We think ranged based HARQ feedback can be optional capability without signalling since we don’t think gNB needs to be aware

	Futurewei
	1c, 2a, 2b, 2c, 2d
	
	1e, 3a, 3b, 3c, 3d, 3e
	
	

	vivo
	1c), 1d),

2b, 2a), 2c)
	
	2d)

3a), 3b), 3c, 3d, 3e)
	
	


In 13 companies who joined the discussion
	Number of supporting companies for each capability
	A) conditionally (i.e., if UE supports NR sidelink) mandatory without capability signaling
	C) optional with capability signaling
	D) optional without capability signaling

	1a) ROHC-profiles
	
	
	

	1b) Max number ROHC context sessions
	
	
	

	1c) 12-bit SN
	10
	1
	

	1d) 18-bit SN
	10
	
	

	1e) out of order delivery 
	
	1
	

	2a) 6-bit SN for UM
	11
	
	

	2b) 12-bit SN for UM
	3
	10
	

	2c) 12-bit SN for AM
	10
	1
	

	2d) 18-bit SN for AM
	2
	11
	

	3a) LCP restriction
	
	13
	

	3b) Logical channel SR-delay timer
	
	13
	

	3c) Multiple CGs
	
	13
	

	3d) Range-based HARQ feedback, 
	4
	6
	1

	3e) multiple SR configuration (e.g., up to 8 for sidelink triggered SR)
	
	13
	


Proposal 6 [Easy] For SL capability report on Uu-RRC agreed in RAN2, conditionally (i.e., if UE supports NR sidelink) mandatory feature without capability signalling includes PDCP parameters: 1) 12-bit SN, 2) 18-bit SN, and RLC parameter: 1) 6-bit SN for UM, 2) 12-bit SN for AM;
Rapporteur understand the comment from Ericsson is how for network to be aware the support of conditionally mandatory capability, i.e., how to know that the UE support the “condition” of NR sidelink.

[FFS] RAN2 further discuss whether/how for UE to report the support of NR sidelink on Uu-RRC. 
Proposal 7 [Easy] For SL capability report on Uu-RRC agreed in RAN2, optional feature with capability signaling includes RLC parameter: 1) 12-bit SN for UM, 2) 18-bit SN for AM; and MAC parameter: 1) LCP restriction, 2) Logical channel SR-delay timer, 3) Multiple CGs, 4) multiple SR configuration.

For range-based HARQ feedback, it is pending the necessity of the capability, so no need for proposal.
Q2.1-5: As raised in R2-2002638, do you agree to introduce capability for in-order delivery of PDCP or SDAP? (if yes, please indicate the characteristic, e.g., whether it is per-UE, where FDD/TDD, FR1/2 differentiation is needed, and whether it is mandatory/optional capability with or with capability bits)?

	Company
	Yes/No
	Comments

	OPPO
	No
	It is needed for broadcast / group-cast anyway, so no need for such capability.

	CATT
	No
	Agree with OPPO.

	ZTE
	No
	In-order delivery of PDCP/SDAP is basic feature.

	Ericsson
	No
	

	LG
	No
	

	Huawei, HiSilicon
	Yes at least for SDAP
	The use case and benefits brought by introducing in-order delivery of SDAP are not clear, and according to the agreements achieved in RAN2 #108 meeting, the Rx behaviour on remapping will not be captured in the specification.Thus to simplify the implementation, it shall be optional and indicated to the gNB. In fact we think both features can be defined as per UE capabilities. 

	Nokia
	Yes
	Optional capability on per UE basis

	Samsung
	Yes for SDAP 
	For SDAP, we share the view with Huawei/HiSilicon.

	MediaTek
	No
	Agree with OPPO.

	Apple
	No
	PDCP in-order delivery is mandatory supported. No need of signalling. SDAP in-order delivery is not required for SL unicast, so there is no requirements for RX UE to support it. And, there is no need to introduce a signalling for this.

	Qualcomm
	No
	

	Intel
	No
	It is needed for all cast types and should be an essential feature.

	Futurewei
	No
	It is mandatory to support in-order delivery of data of a QoS flow; out-of-order delivery is optional. 

	vivo
	No
	For PDCP we think this is a mandatory feature for UE while out-of-order delivery is optional. For SDAP, as the RX behaviour on remapping is left to UE implementation, it seems no need to indicate the capability to gNB,


11 of 14 companies do not support the in-order delivery PDCP / SDAP, so no need for proposal here.
2.2 SL capability for PC5-RRC
According to the latest result, the SL capability on PC5-RRC is as follows

	Parameter
	Detailed component
	Comments

	PDCP parameter
	1a) ROHC-profiles
	As agreed in 109bis-E, 

3:
Remove the field of sl-HeaderCompression from RRCReconfigurationSidelink, and, as in LTE SL/V2X SL, pre-configure header compression related parameters for NR SL.

	
	1b) Max number ROHC context sessions
	

	
	1c) 12-bit SN
	18-bit is used in the specified configuration for STCH of broadcast and group-cast communication, and SCCH of unicast communication for SLRB of unprotected PC5-S message (e.g., DCR message)

12-bit is used in specified configuration for SCCH of unicast communication for SLRB of PC5-RRC and PC5-S message establishing PC5-S security and protected PC5-S message.

	
	1d) 18-bit SN
	

	
	1e) out of order delivery 
	As agreed in 109bis-E, 

9:
For SL capability report on PC5-RRC, introduce PDCP parameter: a) Out of order delivery.

	RLC parameter
	2a) 6-bit SN for UM
	6-bit is used in the specified configuration for STCH of broadcast and group-cast communication.



	
	2b) 12-bit SN for UM
	

	
	2c) 12-bit SN for AM
	12-bit is used in the specified configuration for SCCH of unicast communication.

	
	2d) 18-bit SN for AM
	

	MAC parameter
	3a) Range-based HARQ feedback, 
	


Q2.2-1: Which SL capability listed in the above table do you agree to introduce to PC5-RRC, apart from green ones?
	Company
	Selection
	Comments

	OPPO
	1e), 

2b, 2d);


	1a), 1b): since it is not to be configured by peer UE or network via dedicated RRC, there is no need for the capability.

1c), 1d): since they are used in specified configuration, there is no need for capability;

1e): it is for peer UE and network to know the support of out-of-order delivery, and thus can be configured when supported and needed;

3d): since this feature relates to group-cast, where no capability signaling via PC5-RRC is available, so making this as an optional feature is not feasible.

	CATT
	1e), 

2b, 2d)
	Agree with OPPO

	ZTE
	2b) 2d) 3a)
	3d): Range-based HARQ feedback can be used only when Tx UE’s location is available. Tx UE may not always be able to obtain its location. So, UE is necessary to report its capability for support of Range-based HARQ feedback.

	Ericsson
	1e), 2b), 2d)
	Similar comment as in Q2.1-1

	CATT
	1e), 

2b, 2d)
	

	Huawei, HiSilicon
	1e), 2b), 2c), 2d)
	1e): it is necessary to interact with the peer UE to be aware of whether the out-of-delivery can be supported or not via PC5 capability signalling.

2b), 2c), 2d): since more than one RLC SN sizes are introduced, supported RLC SN sizes shall be known to the peer UE. 

	Nokia
	1d) 2b) 2d)
	Seems to be copy-past-error in the question: “apart from the green ones” so how can one select 1e ?

	Samsung
	[1a), 1b)],  2b), 2d)
	We think that all the ROHC related configuration (ROHC profiles in pre-configuration, max number of ROHC sessions if included) does not have to be supported by UE. So 1a) and 1b) may be included in SL capability signalling for SL unicast.

	MediaTek
	1e), 2b), 2d)
	

	Apple
	1e 2b 2d
	

	Qualcomm
	2b), 2d)
	Note: Per OPPO’s comment, PC5-RRC is for unicast only.  As such, 3a) (range-based HARQ information is not applicable

	Intel
	2b, 2d
	Similar comment as in the Uu-RRC capability case. Also assuming 1e is included anyway as it is greened out

	Futurewei
	1e, 2b, 2c, 2d
	

	vivo
	2d
	Similar as Q2.1-1. 


In 14 companies who joined the discussion:

	Features
	Number of supporting companies

	1e
	8 (sorry for mis-list it, which was agreed already)

	2b
	13

	2d
	14

	3a
	1

	2c
	2

	1d
	1

	1a
	1

	1b
	1


Proposal 8 [Easy] For SL capability report on PC5-RRC, introduce RLC parameters: a) 12-bit SN length for UM, b) 18-bit SN for AM. 
Q2.2-2: For the SL capability that are to be introduced, do you agree to introduce them as per-UE capability? (If no, please indicate the ones which should be per-band/BC/FS/FSPC)

	Company
	Yes/No
	Comments

	OPPO
	Yes
	

	CATT
	Yes
	

	ZTE
	Yes
	

	Ericsson
	Yes
	

	LG
	Yes
	

	Huawei, HiSilicon
	Yes
	

	Nokia
	Yes
	

	Samsung
	Yes
	

	MediaTek
	Yes
	

	Apple
	Yes
	

	Qualcomm
	Yes
	

	Intel
	Yes
	

	Futurewei
	Yes
	

	vivo
	Yes
	


Proposal 9 [Easy] For SL capability report on PC5-RRC agreed in RAN2, they are per-UE capability. 
Q2.2-3: For the SL capability that are to be introduced as per-UE capability, is there any capability that requires FDD/TDD or FR1/FR2 differentiation?

	Company
	FDD/TDD Diff
	FR1/FR2 Diff
	Comments

	OPPO
	NONE
	NONE
	To mimic Uu.

	CATT
	NONE
	NONE
	

	ZTE
	NONE
	NONE
	To mimic Uu

	Ericsson
	NONE
	NONE
	Mimic Uu

	Huawei, HiSilicon
	None
	None
	

	Nokia
	Yes
	Yes
	L1 UE capabilities

	Samsung
	NONE
	NONE
	

	MediaTek
	None
	None
	

	Apple
	NONE
	NONE
	

	Qualcomm
	NONE
	NONE
	

	Intel
	NONE
	NONE
	

	Futurewei
	None
	None
	

	vivo
	NONE
	NONE
	


Proposal 10 [Easy] For SL capability report on PC5-RRC agreed in RAN2, no need for either FDD/TDD or FR1/FR2 differentiation. 
Q2.2-4: For the SL capability above, should they be A) Conditionally (i.e., if UE supports NR sidelink) mandatory without capability signaling if UE supports NR sidelink; B) mandatory with capability signaling if UE supports NR sidelink, C) optional with capability signaling, or D) optional without capability signaling;

	Company
	Type-A
	Type-B
	Type-C
	Type-D
	Comments

	OPPO
	1c), 1d),

2a), 2c), 3a)
	
	1e)

2b), 2d)
	
	

	CATT
	1c), 1d),

2a), 2c), 3a)
	
	1e)

2b), 2d)
	
	

	ZTE
	
	
	1e) 2b) 2d)
	
	

	Ericsson
	
	
	1e), 2b), 2d)
	
	Same comment as for Q2.1-4

	LG
	1c), 1d),

2a), 2c), 3a)
	
	1e)

2b), 2d)
	
	

	Huawei, HiSilicon
	1c), 1d)
	
	1e), 2b), 2c), 2d)
	
	

	Nokia
	1c)

2a) 2c)
	
	1d) 1e)

2b) 2d)

3a)
	
	

	Samsung
	1c). 1d), 2a), 2c)
	
	1a), 1b), 1e), 2b), 2d)
	
	3a) should be optional feature

	MediaTek
	1c), 1d), 2a), 2c), 3a)
	
	1e), 2b), 2d)
	
	We have a hard time seeing how 3a) can be optional with capability signalling since there is no PC5-RRC signalling for groupcast.  When/how would the capability be exchanged?

	Apple
	1c 1d 2a 2c 3a
	
	1e 2b 2d
	
	

	Qualcomm
	
	
	2b), 2d)
	
	Agree with MediaTek’s comment regarding 3a). Since PC5-RRC is for unicast only, 3a) is not applicable

	Intel
	1c, 1d, 

2a, 2c, 

3a
	
	1e, 

2b, 2d


	
	

	Futurewei
	1c, 1d, 2a
	
	1e, 2b, 2c, 2d,
	
	

	vivo
	1c, 1d, 

2a, 2b,2c, 

3a
	
	1e, 

2d


	
	


In 14 companies who joined the discussion
	Number of supporting companies for each capability
	A) conditionally (i.e., if UE supports NR sidelink) mandatory without capability signaling
	C) optional with capability signaling

	1a) ROHC-profiles
	
	

	1b) Max number ROHC context sessions
	
	

	1c) 12-bit SN
	11
	

	1d) 18-bit SN
	10
	1

	1e) out of order delivery 
	
	13

	2a) 6-bit SN for UM
	10
	

	2b) 12-bit SN for UM
	1
	13

	2c) 12-bit SN for AM
	9
	2

	2d) 18-bit SN for AM
	
	14

	3a) Range-based HARQ feedback, 
	7
	1


Proposal 11 [Easy] For SL capability report on PC5-RRC agreed in RAN2, conditionally (i.e., if UE supports NR sidelink) mandatory feature without capability signalling includes PDCP parameters: 1) 12-bit SN, 2) 18-bit SN, and RLC parameter: 1) 6-bit SN for UM, 2) 12-bit SN for AM;

Proposal 12 [Easy] For SL capability report on PC5-RRC agreed in RAN2, optional feature with capability signaling includes PDCP parameter: out-of-order delivery, RLC parameter: 1) 12-bit SN for UM, 2) 18-bit SN for AM;

For range-based HARQ feedback, it is pending the necessity of the capability, so no need for proposal.
Q2.2-5: As raised in R2-2002638, do you agree to introduce capability for in-order delivery of PDCP or SDAP? (if yes, please indicate the characteristic, e.g., whether it is per-UE, where FDD/TDD, FR1/2 differentiation is needed, and whether it is mandatory/optional capability with or with capability bits)?

	Company
	Yes/No
	Comments

	OPPO
	No
	It is needed for broadcast / group-cast anyway, so no need for such capability.

	CATT
	No
	Agree with OPPO.

	ZTE
	No
	In-order delivery of PDCP/SDAP is basic feature.

	Ericsson
	No
	

	LG
	No
	

	Huawei, HiSilicon
	Yes at least for SDAP
	Similar to the comments provided in Q2.1-5. In-order delivery of SDAP is optionally needed, so it shall be a per UE capability with capability bits.

	Nokia
	No
	

	Samsung
	Yes for SDAP
	SDAP in-oder-delivery can be optional feature.

	MediaTek
	No
	Similar to Q2.1-5, it seems already needed for groupcast/broadcast.

	Apple
	No
	Simiailr to Q2 1-5

	Qualcomm
	No
	

	Intel
	No
	Same view as in Q2.1-5

	Futurewei
	No
	It is mandatory to support in-order delivery of data of a QoS flow; out-of-order delivery is optional.

	vivo
	No
	Same as in Q2.1-5


12 of 14 companies do not support the in-order delivery PDCP / SDAP, so no need for proposal here.
2.3 Other Misc. issues 

According to the agreement from RAN2#109bis-E

6:
For layer-2 buffer size, leave the decision of maximum data rate discussion to RAN1, and only focus on RTT in RAN2.

For Uu interface, the buffer size is specified as

4.1.4
Total layer 2 buffer size

The total layer 2 buffer size is defined as the sum of the number of bytes that the UE is capable of storing in the RLC transmission windows and RLC reception and reordering windows and also in PDCP reordering windows for all radio bearers.

The required total layer 2 buffer size in MR-DC and NR-DC is the maximum value of the calculated values based on the following equations:

<Text Removed>

Otherwise it is calculated by MaxDLDataRate * RLC RTT + MaxULDataRate * RLC RTT.

NOTE:
Additional L2 buffer required for preprocessing of data is not taken into account in above formula.

The required total layer 2 buffer size is determined as the maximum total layer 2 buffer size of all the calculated ones for each band combination and the applicable Feature Set combination in the supported MR-DC or NR band combinations. The RLC RTT for NR cell group corresponds to the smallest SCS numerology supported in the band combination and the applicable Feature Set combination.
Table 4.1.4-1: RLC RTT for NR cell group per SCS
	SCS (KHz)
	RLC RTT (ms)

	15KHz
	50

	30KHz
	40

	60KHz
	30

	120KHz
	20


Q2.3-1: For L2 buffer size issue, do you agree that the RLC RTT defined for Uu interface (in Table 4.1.4-1 of TS 38.306) is also applicable to PC5 interface? (if No, please indicate the preferred value of RLC RTT)

	Company
	Yes/No
	Comments

	OPPO
	Yes
	

	CATT
	Yes
	

	ZTE
	Yes
	

	Ericsson
	Yes
	

	LG
	Yes
	

	Huawei, HiSilicon
	No
Select from Table 1~3 offered on the right
	Via our analyses, due to the different transmission mechanism designed for PC5 than that of Uu, it seems not as simple as to reuse the RLC RTT of Uu directly for PC5, and calculation needs to be done by taking into account a couple of SL specific designs. Details as follows:
When determining RLC RTT in R15 Uu, RLC RTT values depend on the HARQ retransmission numbers and the RLC retransmission which is relevant to status reporting, scheduling delay and so on, which was then defined as RLC RTT=6 HARQ RTT, with the assumption that maximum 5 HARQ retransmissions is expected and RLC polling can be completed within one HARQ RTT. 

For R16 SL, we think the same principle should be inherited, i.e. the SL RLC RTT is derived from SL HARQ RTT as well as the number of SL retransmission, and the time for RLC polling consumes one HARQ RTT duration if AM mode is adopted. Therefore, SL RLC RTT values should be determined by:

SL RLC RTT = (n+1) SL HARQ RTT (#)
Where n denotes the SL retransmission number.

With the restriction that a period where 2 or 3 SL grants may be provided is no longer than 32 slots, according to the agreements achieved by RAN1, it is reasonable to suppose that the value of SL HARQ RTT is 31 slots for all SCSs as list below, regardless of the potential additional time consumed by resource reservation or scheduling delay.
Table 0 SL HARQ RTT
SCS (KHz)

Slot length [ms]
SL HARQ RTT (31 slots) [ms]
15KHz

1
31
30KHz

0.5
15.5
60KHz

0.25
7.75
120KHz

0.125
3.875
Then according to equation (#) above, we derive cadidate SL RLC RTT values based on the different retransmission number n and the above table for SL HARQ RTT values:
1) If n=31, i.e. the n is equal to the maximum retransmission number introduced by RAN1, the maximum RLC RTT values would be about:
Table 1 SL RLC RTT, n=31
SCS (KHz)

SL RLC RTT [ms]

15KHz

1000

30KHz

500

60KHz

250

120KHz

150
2) If n=15, i.e. UE assumes that transmission would success after retransmitting for 15 times in average, the RLC RTT values would be about:
Table 2 SL RLC RTT, n=15
SCS (KHz)

SL RLC RTT [ms]

15KHz

500

30KHz

250

60KHz

150

120KHz

100
3) If n=5, i.e. UE assumes that transmission would success after retransmitting for up to 5 times generally, as in NR Uu, the RLC RTT values would be about:
Table 3 SL RLC RTT, n=5
SCS (KHz)

SL RLC RTT [ms]

15KHz

200

30KHz

100

60KHz

50

120KHz

25


	Nokia
	Yes
	

	Samsung
	Yes
	

	MediaTek
	Maybe not
	We think Huawei raise a good point that the HARQ RTT is not guaranteed to be the same on PC5 as on Uu.  We may need to discuss whether the assumption of the worst-case HARQ RTT for all repetitions is valid.

	Apple
	No
	Agree with Huawei and MediaTek

	Intel
	Need to discuss
	Based on HW’s analysis, we think it would be good to discuss how the RLC RTT is defined, but we do agree with the basic principle that it should be derived based on SL specific HARQ RTT

	Futurewei
	No
	Agree with Huawei

	vivo
	Need to discuss
	Agree with Intel that this issue can be discussed as Huawei pointed out this may not be simply reuse the RLC RTT of Uu.


In 13 companies, 7 companies agree to reuse the Uu definition, 6 companies tend to re-define the HARQ RTT and re-transmission number for PC5.
[FFS] RAN2 further discuss how to define the RLC RTT for PC5 interface.

Q2.3-2: As raised in R2-2002638, do you agree that the maximum number of destinations should be considered in the definition of layer-2 buffer size?

	Company
	Yes/No
	Comments

	OPPO
	No
	Although logically it should be considered, it is difficult in practice since it is difficult to restrict the number of destinations (i.e., PSID/ITS-AID for broadcast, groups for group-cast, and links for unicast) for each UE. Considering this, even CT1 fails to conclude on this, and finally leave that to UE implementation (i.e, “The maximum number of NR PC5 unicast links established in a UE at a time shall not exceed an implementation-specific maximum number of established NR PC5 unicast links.”, in C1-202919), although the recommended number of unicast link is 8 (no conclusion for broadcast and groupcast).

	CATT
	No
	Agree with OPPO.

	ZTE
	No
	We think the max data rate (decided by RAN1) is calculated per UE level regardless of the number of destinations the UE communicated with. So there is not necessary to consider the number of destinations.

	Ericsson
	No
	Reuse the definition of Uu is enough. The spec does not limit the max number of L2 destinations

	LG
	No
	

	Huawei, HiSilicon
	No
	If a similar formula as defined for NR Uu is adopted to determine the L2 buffer size for sidelink, maximum data rate has been included. Then it can be assumed that full-bandwidth scheduling would be considered to estimate maximum data rate. With this assumption, we have not found the necessity of considering the maximum number of destinations.

	Nokia
	No
	Number of aggregated PC5 links affect the layer-2 buffer size. However, if an exact number of unicast links is not defined (now), it’s ok to leave it up to UE implementation not to specify a maximum number of destinations.

	Samsung
	No
	This calculation can be done per UE.

	MediaTek
	No
	

	Apple
	No
	

	Intel
	No
	No need to specify the maximum number of destinations and we can rely on UE implementation

	Futurewei
	No
	Maximum data rate can be used to account the rate increase due to the number of destinations.

	vivo
	No
	It is no need to consider the maximum number of destinations in the definition of layer-2 buffer size because anyway it will be hard to estimate maximum data rate using this maximum number.


[Easy] Maximum number of destinations is not considered in the definition of layer-2 buffer size.
As agreed in RAN2#109bis-E

4:
RRC_CONNECTED UE reports the received SL capability via PC5-RRC to network.

And as summarized in R2-2002639:

Proposal 1
[FFS] RAN2 discuss the TX UE reports its peer UE capability as well as its own UE capabilities.

Proposal 2
[FFS] RAN2 discuss the TX-UE reports the peer UE capability using a container (carrying RX UE capability received via UECapabilityInformationSidelink) using SidelinkUEInformationNR message or UECapabilityInformation message.
Q2.3-3: How for RRC_CONNECTED UE reports the received SL capability via PC5-RRC to network

· Option-1: using a container (carrying RX UE capability received via UECapabilityInformationSidelink) within SidelinkUEInformationNR message;

· Option-2: using a container (carrying RX UE capability received via UECapabilityInformationSidelink) within UECapabilityInformation message;

· Option-3: Others (if this option is selected, please clarify the scheme in details)

	Company
	Options
	Comments

	OPPO
	1
	Option-2 is infeasible since the triggering of UECapabilityInformation is the signalling of UECapabilityEnquiry, which has nothing to do with sidelink unicast link establishment and the corresponding PC5-RRC procedure for sidelink capability transfer.

	CATT
	Option-1
	UE can’t report the UECapabilityInformation message without reception of the UECapabilityEnquiry message. 

	ZTE
	1
	Option 1 is better, when acquiring a new destination/peer UE’s capability, UE can initiate the sidelink UE information procedure to report peer UE’s capability. However option 2 needs extra Uu signalling overhead, i.e. network may initiate UE capability enquiry many times (when a new unicast link is added) to require the UE to report peer UE’s capability.

	Ericsson
	Option 1
	Option-1 is more flexible since the UE might want to report peer UE’s capability only when a new SL unicast link is established.

	LG
	Option-1
	

	Huawei, HiSilicon
	1
	When a UE reports its SL capability through UECapabilityInformation message to its base station, there may be no SL service. Later on, when SL services with one or more peer UEs come or change, the UE needs to inform its base station about it through SidelinkUEInformation message. Therefore, it is better to use SidelinkUEInformationNR message to carrying the SL capability of the peer UE(s).

	Nokia
	2
	Actually, both options are possible – the important thing is that the peer UE capability is signalled to the network. To us it seems much more natural to signal a UE capability in a UECapabilityInformation message. For option 2, the UECapabilityInformation response (after receiving UECapabilityEnquiry from the network) sent from the TX-UE to the network is amended with the peer UE capabilities that can be embedded as container. So only minor modification of the defined message UEcapabilityInformation is needed. RAN2 can even discuss to modify UECapabilityinformation without 2way query-response i.e. without prior UECapabilityEnquiry.

	Samsung
	Option-1
	

	MediaTek
	Option-1
	Option-2 would require changes to the Uu capability reporting procedure, which already has a lot of moving parts, and we don’t think it should be changed without a strong reason.  Option-1 works and seems like a more natural model (after all, the Tx UE is reporting information about the peer UE, not information about its own capability as the UECapabilityInformation message would suggest).

	Apple
	Option 1
	

	Intel
	Option-1
	While both options can be made to work, Option 2 would require changes in the Uu capability signalling procedure, which might not be prudent at this stage.

	Futurewei
	Option 1
	

	vivo
	Option-1
	Option 1 is more flexible than Option 2. Option 2 is performed only when the network sends UECapabilityEnquiry to the UE while Option 1 can be performed at any time by the UE itself.


[Easy] RRC_CONNECTED UE reports the received SL capability (carrying RX UE capability received via UECapabilityInformationSidelink) via PC5-RRC to network using a container  within SidelinkUEInformationNR message.

As summarized in R2-2002639

Proposal 4
[FFS] RAN2 discuss TX-UE needs to handle PC5-RRC UE capability transfer failure case, e.g., when a timer expires before receiving UECapabilityInformationSidellink from peer UE.

Q2.3-4: Do you agree to introduce a timer to handle the failure case of UE capability transfer via sidelink?

	Company
	Yes/No
	Comments

	OPPO
	No
	SL capability transfer is essentially optional for SL to operate, since one can always rely on mandatory capability to perform AS-layer configuration. Furthermore, the SL RLF has already been secured by 3 schemes, i.e., keep-alive messages, RLC AM max re-tx number and HARQ-based scheme, so considering the absence of capability information message is typically due to RLF, the problem can be solved already.

	CATT
	No
	We think how to handle this issue can be left to UE implementation.

	ZTE
	No
	Agree with OPPO.

	Ericsson
	No
	We don’t think it really matter

	LG
	Yes
	Same procedure as AS layer configuration can be used in the UE capability exchange. 

	Huawei, HiSilicon
	No
	

	Nokia
	Yes
	The problem of unicast sidelink UE capability mismatch has been discussed in R2-2002661. So wrong or missing UE capabilities of the sidelink peer UE at the network configuring the sidleink (mode 1) can lead to problems – and the AS configuration failure message is an empty message that does not indicate the root cause of the problem (UE capability mismatch).

Hence for unicast sidelink the initiating UE should enquire the peer UE’s capabilities and signal it via a container to the network – failure case can be handled with a timer.

	Samsung
	No
	

	MediaTek
	No
	OK to leave to UE implementation.  We agree with OPPO that a failure should typically be due to RLF and handled by other means.

	Apple
	Yes
	Agree with LG. If a peer UE does not want to continue due to capability mismatch, the peer UE should indicate this explicitly with a response message. If this is specified, the TX UE can use the general RRC procedure timer to determine when to abort if lack of response from the peer UE. Leave it to UE implementation does not solve the issue.

	Intel
	No
	We do not have a very strong view on this but it seems simpler to leave this to UE implementation rather than define a new timer and UE behaviour.

	Futurewei
	No
	

	vivo
	No
	The failure case of UE capability transfer can be simply left to UE implementation. There is also no such timer for UE capability transfer on Uu interface.


10 of 13 companies do not agree to introduce a timer to handle the failure case of UE capability transfer via sidelink.

[Easy] RAN2 not pursue the timer to handle the failure case of UE capability transfer via sidelink.
As summarized in R2-2002639

Proposal 3
[Postpone] RAN2 discuss the TX-UE reports peer-UE capability via an index if the content of capability is the same as another peer-UE.

Proposal 5
[Postpone] RAN2 discuss UE should transfer its own capabilities to peer UE only within the configuration (or information) received from network through SIB or dedicated RRC message.
Q2.3-5: Do you agree to further optimize the signaling overhead for capability transfer procedure for forwarding peer-UE SL capability?

· Yes 

· Option-1: TX-UE reports peer-UE capability via an index if the content of capability is the same as another peer-UE;

· Option-2: Others (if this option is selected, please clarify the scheme in details)

· No 

	Company
	Yes/No
	Comments

	OPPO
	No
	This is just optimization but not a critical issue.

	CATT
	No
	No time to do optimization in rel-16. UE capability ID can be introduced in rel-17.

	ZTE
	No
	

	Ericsson
	Yes
	The issue is that since the initiating UE does not know whether multiple logical PC5 connections or destination IDs belong to the same peer UE, therefore it could happen that the initiating UE reports same UE capability contents multiple times for different PC5 connections or destination IDs. To resolve this issue, instead of reporting peer UE’s capability per destination ID, the initiating UE can report a list of peer UEs’ capabilities separately and indicates the associated capability index for each destination ID.
Please, note that also, as an alternative, the UE Capability ID defined in Rel-16 can be considered as index.

	LG
	Yes
	

	Nokia
	No
	The knowledge of the peer UE capability at the TX UE is sufficient at the moment to avoid unicast sidelink UE capability mismatch. FFS optimizations can be discussed in Rel.17.

	Samsung
	No
	This is not a critical issue.

	MediaTek
	No
	We don’t think it’s critical to optimise this although we acknowledge that redundancy can happen.

	Apple
	No
	This is an optimization and not critical

	Intel
	No
	Not critical to consider at this stage

	Futurewei
	No
	An optimization not critical at this stage. 

	vivo
	No
	We should not pursue optimizations as agreed in last meeting.


10 of 12 companies do not agree to further optimize the signaling overhead for capability transfer procedure for forwarding peer-UE SL capability.

[Easy] RAN2 not purse signaling overhead optimization for capability transfer procedure for TX-UE forwarding peer-UE SL capability to network via Uu-RRC.
Q2.3-6: Do you agree to further optimize the signalling overhead for capability transfer procedure via PC5-RRC?

· Yes 

· Option-1: UE should transfer its own capabilities to peer UE only within the configuration (or information) received from network through SIB or dedicated RRC message;

· Option-2: Others (if this option is selected, please clarify the scheme in details)

· No 

	Company
	Yes/No
	Comments

	OPPO
	No
	This is just optimization but not a critical issue.

	CATT
	No
	This is an optimization.

	ZTE
	No
	

	Ericsson
	No
	

	LG
	Yes, Option-1
	There is no need to exchange capabilities that are not necessary for sidelink communication from the perspective of optimization of signaling overhead.

	Nokia
	No
	The knowledge of the peer UE capability at the TX UE is sufficient at the moment to avoid unicast sidelink UE capability mismatch. FFS optimizations can be discussed in Rel.17.

	Samsung
	No
	This is not a critical issue.

	MediaTek
	No
	This seems inconsistent with the way we usually handle capabilities, and we agree with others that it is an optimisation.

	Apple
	No
	This is an optimization and not critical

	Intel
	No
	Not critical to consider at this stage

	Futurewei
	No
	An optimization not critical at this stage.

	vivo
	No
	


11 of 12 companies do not agree to further optimize the signalling overhead for capability transfer procedure via PC5-RRC.
Proposal 13 [Easy] RAN2 not pursue signalling overhead optimization for capability transfer procedure via PC5-RRC.

3 Conclusion

We have the following proposals:

Proposal 1
[Easy] For SL capability report on Uu-RRC, introduce RLC parameters: a) 12-bit SN length for UM, b) 18-bit SN for AM, and MAC parameter: multiple SR configuration.
Proposal 2
[FFS] FFS on the necessity of capability for Range-based HARQ feedback.
Proposal 3
[Easy] For SL capability report on Uu-RRC agreed in RAN2, they are per-UE capability.
Proposal 4
[Easy] For SL capability report on Uu-RRC agreed in RAN2, allow FDD/TDD differentiation only for a) Logical channel SR-delay timer, b) Multiple CGs and c) multiple SR configuration.
Proposal 5
[Easy] For SL capability report on Uu-RRC agreed in RAN2, no need for FR1/FR2 differentiation.
Proposal 6
[Easy] For SL capability report on Uu-RRC agreed in RAN2, conditionally (i.e., if UE supports NR sidelink) mandatory feature without capability signalling includes PDCP parameters: 1) 12-bit SN, 2) 18-bit SN, and RLC parameter: 1) 6-bit SN for UM, 2) 12-bit SN for AM;
Proposal 7
[FFS] RAN2 further discuss whether/how for UE to report the support of NR sidelink on Uu-RRC.
Proposal 8
[Easy] For SL capability report on Uu-RRC agreed in RAN2, optional feature with capability signaling includes RLC parameter: 1) 12-bit SN for UM, 2) 18-bit SN for AM; and MAC parameter: 1) LCP restriction, 2) Logical channel SR-delay timer, 3) Multiple CGs, 4) multiple SR configuration.
Proposal 9
[Easy] For SL capability report on PC5-RRC, introduce RLC parameters: a) 12-bit SN length for UM, b) 18-bit SN for AM.
Proposal 10
[Easy] For SL capability report on PC5-RRC agreed in RAN2, they are per-UE capability.
Proposal 11
[Easy] For SL capability report on PC5-RRC agreed in RAN2, no need for either FDD/TDD or FR1/FR2 differentiation.
Proposal 12
[Easy] For SL capability report on PC5-RRC agreed in RAN2, conditionally (i.e., if UE supports NR sidelink) mandatory feature without capability signalling includes PDCP parameters: 1) 12-bit SN, 2) 18-bit SN, and RLC parameter: 1) 6-bit SN for UM, 2) 12-bit SN for AM;
Proposal 13
[Easy] For SL capability report on PC5-RRC agreed in RAN2, optional feature with capability signaling includes PDCP parameter: out-of-order delivery, RLC parameter: 1) 12-bit SN for UM, 2) 18-bit SN for AM;
Proposal 14
[FFS] RAN2 further discuss how to define the RLC RTT for PC5 interface.
Proposal 15
[Easy] Maximum number of destinations is not considered in the definition of layer-2 buffer size.
Proposal 16
[Easy] RRC_CONNECTED UE reports the received SL capability (carrying RX UE capability received via UECapabilityInformationSidelink) via PC5-RRC to network using a container  within SidelinkUEInformationNR message.
Proposal 17
[Easy] RAN2 not pursue the timer to handle the failure case of UE capability transfer via sidelink.
Proposal 18
[Easy] RAN2 not purse signaling overhead optimization for capability transfer procedure for TX-UE forwarding peer-UE SL capability to network via Uu-RRC.
Proposal 19
[Easy] RAN2 not pursue signalling overhead optimization for capability transfer procedure via PC5-RRC.
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