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1 Introduction

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

[Post109e#20][V2X] Remaining UE capability issues (OPPO)

Intended outcome: Discuss the essential issues raised in R2-2002023 (including L1/2/3 capabilities) 

2 Discussion

2.1 Left issue for SL capability transfer via Uu interface

As summarized in R2-200203, the first identified left issue is the PC5 band combination definition. Given the agreement from R2#109e as follows

2: In Uu-RRC, introduce supported LTE / NR PC5 band combination(s) for each NR Uu band combination by referring to a list of PC6 band combinations.

RAN2 has already clarified on the LTE-like bitmap style, the only unclear part is how to carry the PC5 band combination, which is to be used as the definition of the bitmap.

In LTE, the PC5 band combination was implemented in a way that the PC5 band combination, i.e., v2x-SupportedBandCombinationList-r14, is carried within UE-EUTRA-Capability, and in the same container (i.e., UE-EUTRA-Capability), for each Uu band combination, 2 bitmaps are reported, to indicate the PC5 band combination that support simultaneous transmission or reception of EUTRA and V2X sidelink communication.
BandCombinationParameters-v1430 ::= SEQUENCE {
    bandParameterList-v1430          SEQUENCE (SIZE (1..maxSimultaneousBands-r10)) OF
           BandParameters-v1430      OPTIONAL,
    v2x-SupportedTxBandCombListPerBC-r14        BIT STRING (SIZE (1.. maxBandComb-r13)) OPTIONAL,
    v2x-SupportedRxBandCombListPerBC-r14        BIT STRING (SIZE (1.. maxBandComb-r13)) OPTIONAL
}

<Text Removed>

SL-Parameters-v1430 ::=              SEQUENCE {
    zoneBasedPoolSelection-r14              ENUMERATED {supported}               OPTIONAL,
    ue-AutonomousWithFullSensing-r14     ENUMERATED {supported}               OPTIONAL,
    ue-AutonomousWithPartialSensing-r14     ENUMERATED {supported}               OPTIONAL,
    sl-CongestionControl-r14             ENUMERATED {supported}               OPTIONAL,
    v2x-TxWithShortResvInterval-r14         ENUMERATED {supported}               OPTIONAL,
    v2x-numberTxRxTiming-r14             INTEGER(1..16)                   OPTIONAL,
    v2x-nonAdjacentPSCCH-PSSCH-r14          ENUMERATED {supported}               OPTIONAL,
    slss-TxRx-r14                        ENUMERATED {supported}               OPTIONAL,
    v2x-SupportedBandCombinationList-r14 V2X-SupportedBandCombination-r14 OPTIONAL
}
 Now it is extended in two dimensions:

1) At Uu side, the RAT is extended from LTE-Uu only, to NR-Uu and concurrent use of LTE and NR Uu (i.e., MR-DC);

2) At PC5 side, the RAT is extended from LTE-PC5 only, to NR-PC5 and concurrent use of LTE and NR PC5;

Firstly, for Uu dimension, since the support of MR-DC is still pending RAN4 reply on R2-2001979, now we can limit the question to LTE-only and NR-only scenario. For intra-RAT scenario, if we assume the legacy LTE-Uu controlling LTE-PC5 would not be kept as it is, and considering the following agreement

3. In Uu-RRC, when rat-Type=nr, UE reports NR-PC5 capability for NR standalone / NR-DC controlled NR-PC5 via UE-NR-Capability.

We have solved the issue for NR-Uu controlling NR-PC5 as well.

For inter-RAT scenario, it is more complicated, E.g., for LTE-Uu controlling NR-PC5, 

· if put NR-PC5 band combination into UE-EUTRA-Capability, then it may lead to the same report on NR-PC5 band combination in UE-EUTRA-Capability, together with the NR-PC5 band combination defined in UE-NR-Capability , and therefore UE has to differentiate the cases where the PC5 band combination needs to be reported in different container;

· If always put NR-PC5 band combination into UE-NR-Capability, there would be problem if UE does not support NR-Uu at all, as described in [1];

· If put it into a separated container (separated from UE-EUTRA-Capability and UE-NR-Capability), i.e., to separate the containers for Uu and PC5, it would be helpful to save the duplicated definition of PC5 band combination in UE-EUTRA-Capability, and UE-NR-Capability, but would lead to further specification effort, including the impact to solving the relationship between legacy LTE PC5 capability (v2x-SupportedBandCombinationList in UE-EUTRA-Capability) and the newly agreed NR PC5 capability (in UE-NR-Capability);
Q2.1-1: For LTE-Uu controlling NR-PC5, in what container to define the NR PC5 band combination

· Option-1: in UE-EUTRA-Capability;

· Option-2: in UE-NR-Capability;
· Option-3: Other

	Company
	Selection
	Comments

	ZTE
	Option-1
	We see no big problem for option-1. UE is aware of which RAT is applicable currently and can report the NR-PC5 band combination in correct container.

	vivo
	option-1
	It is straightforward to put NR-PC5 band combination into UE-EUTRA-Capability, when the Uu type is EUTRA. Whether the UE reports NR-PC5 band combination in UE-EUTRA-Capability or UE-NR-Capability can simply rely on the Uu RAT.

	Ericsson
	Option 1
	Our understanding is that in the current capability framework, the LTE eNB has not mandate to decode the UE-NR-Capability container. In fact, for the EN-DC case, what is decoded is the UE-MRDC-Container that includes both the NR and EUTRA capabilities.

According to this, we would like to not change the assumption on with has been working on so far and include the NR PC5 band combination in the UE-EUTRA-Capability container.

	LG
	Option-1
	Even if the UE performs the same report, there is no harm. Since gNB can differentiate reported PC5 band combination in the each container (i.e., UE-EUTRA-Capability, UE-NR-Capability), it may not be a critical problem. The only point it takes is that UE should do the same report.

	Samsung
	Option-1
	Since it is the case of LTE control, LTE container looks reasonable.

	OPPO
	Option-1
	

	Intel
	Option 1
	It makes sense to have the NR-PC5 capability included within EUTRA-Capability since it is being controlled by LTE Uu

	Huawei, HiSilicon
	Option-1
	Option-2 is not feasible. The reasons are as follows:

· A UE may support LTE Uu and NR PC5, but not support NR Uu. If Option 2 is adopted, for this type of UE, supportedBandlistNR included in UE-NR-Capability has to be changed into ‘optional’. If the eNB has not updated according to this, it will misunderstand some contents of UE-NR-Capability, which may lead the UE work out of order.
· Option-2 requires the eNB to update to decode UE-NR-Capability. However, most of the contents in UE-NR-Capability are useless for the eNB (as they are related to NR Uu). When the number of the UE is large, it is very wasteful for the storage space in the eNB.
Generally, we follow the rule that PC5 capability is included in the container following the RAT of Uu, for the inter-RAT control cases.

	CATT
	Option-1
	UE should report the band combination of mixed LTE Uu and NR-PC5 in UE-EUTRA-Capability, since the UE can report this capability when RAT-Type in UECapabilityEnquiry is set to eutra.

	Lenovo
	Option 1
	Consider UE is not always support NR Uu and Uu RAT is LTE, put NR-PC5 capability in UE-EUTRA-Capability container is simple and sufficient

	MediaTek
	Option-1
	Agree with other comments.  The requirement for the eNB to decode UE-NR-Capability seems unreasonable.

	Qualcomm
	Option 1
	

	Apple
	Option 1
	

	ITRI
	Option 1
	


All companies agree to adopt option-1.

Proposal 1 [Easy] For LTE-Uu controlling NR-PC5, define the NR PC5 band combination in UE-EUTRA-Capability.

And vice versa for NR-Uu controlling LTE-PC5:
Q2.1-2: For NR-Uu controlling LTE-PC5, in what container to define the LTE PC5 band combination

· Option-1: in UE-EUTRA-Capability;

· Option-2: in UE-NR-Capability;
· Option-3: Other

	Company
	Selection
	Comments

	ZTE
	Option-2
	

	vivo
	Option-2
	Similar as Q2.1-1.

	Ericsson
	Option 2
	Same principle described in Q2.1-1 applies also here.

	LG
	Option-2
	Similar as Q2.1-1

	Samsung
	Option-2
	Same reason as Q2.1-1

	OPPO
	Option-2
	

	Intel
	Option 2
	Using same reasoning as in question 2.1-1

	Huawei, HiSilicon
	Option-2
	Option-1 requires the gNB to update to decode UE- EUTRA-Capability. However, most of the contents in UE- EUTRA-Capability are useless for the gNB. When the number of the UE is large, it is very wasteful for the storage space in the gNB. Generally, we follow the rule that PC5 capability is included in the container following the RAT of Uu, for the inter-RAT control cases.

	CATT
	Option-2
	The same as Q2.1-1, UE should report the band combination of mixed NR-Uu and LTE-PC5 in UE-NR-Capability.

	Lenovo
	Option-2
	Similar comments as Q2.1-1

	MediaTek
	Option-2
	Similar to Q2.1-1.

	Qualcomm
	Option 2
	

	Apple
	Option 2
	

	ITRI
	Option 2
	


All companies agree to adopt option-2.

Proposal 2 [Easy] For NR-Uu controlling LTE-PC5, define the NR PC5 band combination in UE-NR-Capability.

Secondly, for PC5 dimension, since R16 V2X extends it from LTE-PC5 to NR-PC5, one has to additionally consider the band combination of mixed LTE-PC5 and NR-PC5 (Similar to Uu interface, where EN-DC/NE-DC is for the band combination of mixed LTE-Uu and NR-Uu).

Q2.1-3: Do you agree that the band combination of mixed LTE-PC5 and NR-PC5 has to be reported, in addition to pure LTE-PC5 band combination and NR-PC5 band combination?

· Yes

· No

	Company
	Selection
	Comments

	ZTE
	Yes
	It is possible that UE performs LTE PC5 and NR PC5 communication simultaneously, so the band combination of mixed LTE PC5 and NR PC5 shall to be reported to network.

	vivo
	Yes
	Agree with ZTE. 

	Ericsson
	No
	What is a “band combination of mixed LTE-PC5 and NR-PC5”?

If we understood correctly, it seems the NW (either eNB or gNB) can configure the UE to use a PC5 band combination for V2X right? 

For the NW to be able to configure this, it has to check whether the UE supports that PC5 band (either NR or E-UTRA) for the PCell frequency band the UE is configured – the UE indicates this via a list of supported PC5 bands for each frequency band the UE supports (if I recall correctly this was agreed before, but correct me please). 

Furthermore, the NW may configure CA for this UE (Uu), and it may as well configure CA for PC5 bands. For the NW to be able to configure the latter, it has to check whether the UE supports that PC5 band combination (either NR or E-UTRA) for the Uu band combination the UE is configured (or Uu band combination the NW intends to configure) – the UE indicates this by reporting a list of supported PC5 band combinations that it can support for each Uu band combination. 

On top of the options above, it seems the NW may configure EN-DC/NR-DC/NE-DC, and configure also a PC5 band combination, right? 

If it is the case, then “band combination of mixed LTE-PC5 and NR-PC5” would mean that for each E-UTRA-NR band combination (i.e. EN-DC/NE-DC band combinations) the UE would report which LTE-PC5 and/or NR-PC5 band combinations it supports. If this is the case, then those capabilities indeed should be reported (and would be then in MR-DC container within those E-UTRA-NR band combinations). However, all those options may add an unsustainable amount of signalling (since those bit strings per band combination are quite heavy) – the UE may already struggle today to report all band combinations it supports; hence, if it would want to also indicate that it supports e.g. NR PC5 band combinations for each Uu NR band combination, it may have to refrain from reporting some of its Uu NR band combinations to make room for this report; so that the NW may not be able to configure a certain band combination even if it does not intend to configure PC5 for this UE. 

However, if we go for the option described in Q2.1-3, our priority should be to make sure that V2X capabilities are reported only when requested by the NW, i.e. similar as the includeNR-DC filter.

	LG
	No
	Separate band combination list is enough (i.e., LTE PC5 band combination for each NR Uu band, NR PC5 band combination for each NR Uu).

	Samsung
	No
	We think that this band combination is for CA or DC between LTE PC5 and NR PC5. Since the CA or DC between LTE PC5 and NR PC5 is not the case for Rel-16, we do not think the band combination is necessary.

	OPPO
	Yes
	Firstly, to clarify the definition: the mixed LTE-PC5 and NR-PC5 may be motivated in case:

· The UE support LTE-PC5 band combination A;

· The UE also support NR-PC5 band combination B;

· But the UE does not necessarily support combination of A + B;

If we choose a NO to this question, there is no way for network to derive whether UE supporting a PC5 band combination involving both LTE-PC5 and NR-PC5, which means the concurrent operation of LTE-PC5 and NR-PC5 is not supported in this release from RAN2 perspective.
In fact, on the other hand, RAN2 includes that scenario in MAC specification already, 
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RAN1 includes the case of concurrent LTE-PC5 and NR-PC5 transmission in their co-existence topic, 
[image: image2.png]- In the context of in-device coexistence between NR-and LTEV2Xsidelinks (not co-
channel),
= > TOM solutions are those that prevent overlapping or simultaneous NR:and
LTEv2Xsidelink transmissions,
= - FDMsolutions are those thatinvolve simultaneous transmissionsof NR-and
LTEV2Xsidelink transmissions and definingmechanismsfor sharing the
total device power between the two.<




and RAN4 includes that as a 2nd priority
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 so we believe the supporting of that from capability signalling is necessary.

	Intel
	See comment
	Based on the comments above, we think that we should first clarify if there is a real need to indicate this combination in addition, e.g. if the simultaneous operation on NR and LTE PC5 is expected to be affected by some capability change. If so, it would be useful to have this combination; otherwise we can simply rely on reporting separate LTE and NR PC5 band combinations.

	Huawei, HiSilicon
	Yes with comment
	Yes, if this question means when the UE supports LTE/NR Uu, it reports the supported mixed LTE-PC5 and NR-PC5 band combination(s) for each LTE/NR Uu band combination. Additionally, for each combination of ‘NR/LTE Uu BC+LTE SL BC(s)+NR SL BC(s)’, a field should be added to indicate whether this combination supports the scheduling of mode 1 or configuration of mode 2 by the base station (pending final RAN1 decision). Note that in this question, band combination is used in R16 SL for forward compatibility. 

	CATT
	See comment
	Agree with Intel. We need to firstly confirm whether it is a real case in current NR PC5 design.

Although RAN4 listed this case as a 2nd priority in a WF, there is no any progress on this case in RAN4 specs. That means in RAN4, this case may not be supported in R16. Thus, we think it’s better to send LS to RAN4 to check whether this case is valid in R16.

	Lenovo
	Yes
	In our understanding, band combination of mixed LTE-PC5 and NR-PC5 means the band combination UE support to perform LTE-PC5 and NR-PC5 simultaneously. We think this should be reported. But also echo Ericsson comments that this will introduce additional signalling overhead for capability reporting

	MediaTek
	Check with RAN4
	Agree with Intel and CATT.  If simultaneous LTE-PC5+NR-PC5 is supported, this would be necessary.

	Qualcomm
	Yes
	

	Apple
	Yes
	In-device coexistence is supported from RAN1 perspective. So, it is natural for RAN2 to introduce signalling to report LTE-PC5/NR-PC5 band combinations.

	ITRI
	Yes
	Agree with ZTE, Intel and CATT. It is necessary because UE may perform LTE-PC5 and NR-PC5 band combination and such mixed combination should be reported.


Then w.r.t the concrete form of the reporting, one straightforward way is to reuse the way we adopted for pure LTE-PC5 (or NR-PC5) band combination, as agreed in R2#109e, i.e., to define separate list of band combination for mixed LTE-PC5 and NR-PC5 (separate from the band combination list of LTE-PC5 only, and band combination list of NR-PC5 only). Then for each Uu band combination, indicate the supported company LTE-PC5 and NR-PC5 band combination via bit-map;

2: In Uu-RRC, introduce supported LTE / NR PC5 band combination(s) for each NR Uu band combination by referring to a list of PC6 band combinations.

Q2.1-4: If yes to Q2.1-3, do you agree to introduce supported mixed LTE-PC5 and NR-PC5 band combination(s) for each Uu band combination by referring to a list of PC5 band combinations.

· Yes;

· No;
· Wait for RAN4
	Company
	Selection
	Comments

	ZTE
	Yes
	Reuse the way we adopted for pure LTE-PC5 or NR-PC5 band combination

	vivo
	Wait for RAN4
	The case of LTE/NR Uu + LTE SL + NR SL is still under discussion in RAN4. And it seems that they only consider LTE SL and NR SL on same unlicensed band for now. So there may only be one mixed LTE-PC5 and NR-PC5 band combination which is NR SL(n47) + LTE SL (B47). So a list of band combination for mixed LTE-PC5 and NR-PC5 may not be needed, we can wait for RAN4.

	Ericsson
	No
	Same comment as Q2.1-3

	OPPO
	Yes and see comment
	Unless RAN2 does not intend to support concurrent transmission of LTE-PC5 and NR-PC5 in R16, we believe some solution is needed (we are open to the solution if any).
Detailed response as in Q2.1-3.

	Intel
	Wait for RAN4
	Since RAN4 has left this case as a 2nd priority, we think we can come back to this issue once more progress is made therein

	Huawei, HiSilicon
	yes
	Follow LTE V2X

	CATT
	Wait for RAN4
	Wait for RAN4 or send LS to RAN4 for further check.

	Lenovo
	Yes
	Agree with ZTE.

	MediaTek
	Wait for RAN4
	Assuming RAN4 will support simultaneous operation, we agree with vivo that the supported scenarios may allow simplified signalling.

	Qualcomm
	Yes
	

	Apple
	Yes
	

	ITRI
	Yes
	


In Q2.1-3, 8 out of 14 companies agree to report mixed LTE-PC5 and NR-PC5 band combination, 3 out of 14 companies do not agree to report it, 3 companies commented this question without providing yes/no selection (CATT and MediaTek suggest to check with RAN4).

From rapporteur perspective, the work plan in RAN4 is clear enough, i.e., it would be handled as a 2nd priority, and thus whether to define capability signalling to support that in Rel-16 is fully in RAN2 scope, so rapporteur suggest to leave that to further discussion. Only in case RAN2 concluded that no support for that in Rel-16, a LS would be needed to inform RAN4 on the RAN2 conclusion for confirmation.

Proposal 3 [FFS] RAN2 further discuss the need of mixed LTE-PC5 and NR-PC5 band combination(s) capability report. LS to RAN4 is needed for confirmation, in case RAN2 conclude no need for that in Rel-16. 
The second identified issue is, as described in [1]

 REF _Ref32829993 \r \h [5], considering the capability transferred on PC5 interface would affect the configuration to be used by TX-UE, a proposal is for UE to report the received capability from the counterpart UE to network.

In [1]
Proposal 3
To report counterpart UE capability in SUI message.

In [5]
Proposal 1: An RRC_CONNECTED UE should inform the network of the sidelink capability of the peer UE, upon receiving it from it peer UE via PC5 RRC.

Q2.1-5: Do you agree that RRC_CONNECTED UE reporting the received SL capability via PC5-RRC to network, in order for network to be aware of the SL capability of counterpart UE?

· Yes

· No

	Company
	Selection
	Comments

	ZTE
	Yes
	The SL capability of counterpart UE may affect the NW configuration to the Tx UE, such as the SLRB parameters to be aligned in Tx and Rx in SLRB configuration, so the NW needs to be aware of the SL capability of counterpart UE. It is naturally that UE reports the peer UE’s capability after received if from the peer UE via PC5-RRC signalling.

	vivo
	See comments
	We agree that the network should be aware of the SL capability of counterpart UE, which can be helpful for the network to provide the configuration to be used by TX-UE on PC5. However we can discuss further if the TX UE should report the received SL capability of RX UE to NW directly or just report some capability set which have already been aligned by the TX and RX UE to request for configuration. 

	Ericsson
	Yes
	Allowing this it would solve many issues for all those cases where the gNB needs to provide an AS configuration to a SL UE but is totally unaware of what is capable of its peer UE.

	ASUSTeK
	Yes
	For Uu communication, a UE reports its UE capability to gNB so as to support DRB configuration. It is also required for PC5 communication, the UE reports SL capabilities of both UEs to gNB so as to support SL DRB configuration.

	LG
	No
	The purpose of such behavior is for configuring the sidelink configuration in consideration of the reported peer UE capability. However, it is ambiguous whether the capability reporting of the peer UE will help the configuration setting from gNB.

The TX UE can determine whether the UE performs sidelink communication during (or after) capability exchange from peer UE. For example, if capability is note received from the peer UE within an proper time window(or timer), the UE may declare sidelink failure.

	Samsung
	No with comment
	NW does not have to care about the counterpart UE’s SL capability. But NW should know SL capability for SL unicast between the two UEs. So the UE in the NW does not have to report the received counterpart UE’s capability as it is to the NW. However the UE in the NW should report SL capability for unicast based on the two UE’s SL capabilities.

	OPPO
	Yes
	We fail to understand how for the NW to configure SL w.r.t any optional SL related capability if we do not allow this.

For the comment from LG: the information is not about whether the counterpart UE respond with the capability enquiry message, but it is about what is the capability of counterpart UE.
For the comment from Samsung: it seems to imply that TX-UE has to report the “inter-section” of the capability of the two UEs, i.e., TX-UE has to perform some pre-processing so that a capability would be reported as supported only if both UEs support it? If the understanding is correct, this may lead to further discussion on for what capability and how for the TX-UE to do this pre-processing of capability report.

	Intel
	Yes
	We agree with Ericsson that this reporting is key to ensuring that a proper configuration is provided by the network for SL operation.

	Huawei, HiSilicon
	Yes 
	In case that the base station provides the SL configuration, it is beneficial to ensure the SL configuration meet the limitation of the capability of RX UE as well, if the capability of RX UEcan be acquired by the base station. This principle also applies to the UEs in IDLE/INACTIVE. Then, to cover all possible cases, e.g., both UEs are connected to same gNB, one UE is in CONNECTED state and the other is in IDLE/INACTIVE state, and both UEs are connected to different gNBs, we believe it is beneficial to have a common solution, i.e., the CONNECTED UE reports the received SL capability of peer UE to network.

	CATT
	Yes
	We agree it is benefit to report the counterpart UE’s SL capability to the network.

	Lenovo
	Yes
	This will assist NW provide configuration for Tx UE

	MediaTek
	Yes
	We have some sympathy for vivo and Samsung’s comments and think it could be a bit more efficient for the Tx UE to indicate the capabilities it needs for the connection after taking into account the capability from the Rx UE.  However, this seems more challenging to specify, and considering the limited time it would be easier just to deliver the peer UE’s capability.

	Qualcomm
	Yes
	

	Apple
	No
	I thinkt this is limited to Mode 1 UE. It is not clear how mode 2 UE will benefit for this SL capability reporting.

	ITRI
	Yes
	Appropriate network configuration requires the report of counterpart UE’s SL capability.


11 out of 15 companies agree RRC_CONNECTED UE reporting the received SL capability via PC5-RRC to network, in order for network to be aware of the SL capability of counterpart UE.

Vivo tends to support this, but suggest to further discuss whether to use direct forwarding by TX-UE or some filtering operation can be done by TX-UE, i.e., “just report some capability set which have already been aligned by the TX and RX UE to request for configuration”, which seems also the view from Samsung (i.e., “However the UE in the NW should report SL capability for unicast based on the two UE’s SL capabilities.”). 2 companies does not support this reporting.

Based on the majority view, the following proposal is made:

Proposal 4 [Easy] RRC_CONNECTED UE reporting the received SL capability via PC5-RRC to network.
The third identified issue is, as described in [3], considering that the capability transfer via PC5 interface would be more frequent than traditional capability transfer via Uu interface, a proposal is to send the SL capability of counterpart UE by network.

Proposal 1 For NR SL mode-1, the direct sending of the SL UEs capabilities by the network (if available on the network side) via dedicated RRC over the NR Uu is supported.
Proposal 2 It is up to UE implementation to choose which capability transfer procedure to use (i.e., two-way capability transfer procedure or send by network).

Q2.1-6: Do you agree that UE reporting the SL capability to network, in order for network to transfer the SL capability to the counterpart UE?

· Yes

· No

	Company
	Selection
	Comments

	ZTE
	No
	It is only applicable to the case that the counterpart UE connects to the same gNB as UEs. In addition, specification impact is needed for the NW to transfer UE’s SL capability to the counterpart UE. We seee no obvious benefits of this mechanism.

	vivo
	No
	It may be hard for the UE to know whether its SL capability can be transferred to the counterpart UE via the Uu interface, and it is only possible when the two UEs are under the same gNB. Moreover the increased delay is also needed to be considered. So we would like to make it simple to just exchange SL capability on PC5.

	Ericsson
	Yes with comment
	Since the exchange of capabilities over the PC5 interface it will happen more frequently with respect than Uu (i.e., in Uu capabilities are exchanged once a week or once a month) we do see the benefits in optimizing this process.

If we allow the network to send the capabilities to the counterpart UE we may avoid congestion on the PC5 interface and signalling overhead since network will have already all the capabilities stored.

However, since in the last meeting we agreed that SRC L2 ID is not included in the SUI message, we do not see how the network may be aware of who is the counterpart UE to which the capabilities should be send.

In a nutshell, we support the proposal but we think that, in order to enable it, the SRC L2 ID should be included in the SUI message.

	ASUSTeK
	No
	Since the C-RNTI of the peer UE is unknown to the gNB of the UE, the gNB cannot transfer the SL capability of the UE to the peer UE.

	LG
	No
	

	Samsung
	No
	We do not think that this is a critical issue to solve in this release. It looks like a kind of optimization.

	OPPO
	No
	

	Intel
	No
	Since this capability information can anyway be exchanged between the UEs over PC5-RRC, there is no need to involve the NW in this exchange

	Huawei, HiSilicon 
	no
	The reporting in Q2.1-5 is enough and apply no matter whether both the UEs are in connected state and the network is aware of the pair relation of two UEs. However, the reporting in Q2.1-6 requires both the UEs are in connected state and the network is aware of the pair relation of two UEs (which has never been enabled for SL).
Also, in the last meeting, RAN2 agree that the UE does not report the source ID to gNB. Based on this agreement, the gNB is not able to know this pairing relationship for NR SL as well. Therefore, we think this solution is not feasible for now.

	CATT
	No
	

	Lenovo
	No
	If NW is used to convey SL capability between V2X UEs, there will introduce a lot signalling on Uu interface. We would like to avoid unnecessary Uu load burden here

	MediaTek
	No
	We agree that this is an optimisation and incompatible with the agreement not to report the source L2ID.

	Qualcomm
	No
	This would seem to require both UEs to be in coverage and known by the network, which cannot always be guaranteed. 

	Apple
	No
	

	ITRI
	No
	


14 of 15 companies does not support UE reporting the SL capability to network for network to transfer the SL capability to the counterpart UE, and 1 company support it.

Based on the majority view, the following proposal is made:

Proposal 5 [Easy] RAN2 not pursue UE reporting the SL capability to network for network to transfer the SL capability to the counterpart UE.
2.2 Left issue for SL capability transfer via PC5 interface

For SL capability transfer via PC5, the first identified issue is, as described in [3], one left issue is the RRC processing time for capability transfer via PC5 interface.

Proposal 3 RAN2 to define a new RRC processing time for the capability transfer in NR SL and to set the new processing time lower than 80ms (i.e., that is the value currently supported in NR Uu).

Q2.2-1: What is the length of processing time for capability transfer over PC5?
	Company
	Processing time legnth
	Comments

	ZTE
	
	If processing time for capability transfer over PC5 is defined, the processing time for PC5 AS configure procedure shall  be also defined.

	vivo
	To early to decide 
	As we do not finish all the SL capability design, e.g. what capability to include in the sidelink UE capability information, it may not be the time to decide the processing time at now.

	Ericsson
	10ms
	In LTE RRC we have the following for the UE capability transfer message.

UE capability transfer

10/ 80

N = 80 applies in case the UE has to report at least one of the following UE capabilities.

- MR-DC band combinations.

- NR band combinations

- EUTRA feature sets

Since over PC5 will be only a limited set of capabilities (i.e., the one only concerning SL), we believe that the processing time could be way less than the 80 ms agree for NR Uu.

Our proposal is to have 10ms that is the original value for LTE, but we are also open to have value that are less than 80 ms.

	ASUSTeK
	10ms, or less then 80ms
	We share same view with Ericsson.

	Samsung
	Less than 80 ms
	No strong view on the value but we expect that SL processing is not that complex comparing with Uu. So the value can be lower than 80 ms.

	OPPO
	Less than 80ms
	Same view as Samsung above.

	Intel
	Less than 80ms
	Agree with Samsung

	Huawei, HiSilicon
	No use of defining this processing time for PC5
	First, we have not found the necessity of defining the length of processing time for capability transfer over PC5. The processing time for capability transfer over Uu is used for the base station to determine when to send the UL grant for UECapbilityInformation to the UE after it sends UECapabilityEnquiry. If the base state sends the UL grant for UECapbilityInformation before the UE completes the processing of UECapabilityEnquiry, the UE cannot receive the UL grant for UECapbilityInformation. By contrast, in PC5 a UE does not need the counterpart UE to provide the grant for its SL UECapbilityInformation. The UE itself can determine the proper time to request or select resource for UECapbilityInformation after it completes the processing of UECapabilityEnquiry.

If other companies would like to define the length of processing time for capability transfer over PC5, the motivation should be first clarified before any discussion on it. Also, the processing time is related to the size of capability transfer messages over PC5, but the contents included in the capability transfer messages over PC5 have not been agreed for the time being.
Anyway, in contrast to Uu, no motivation for defining processing time for capability transfer over PC5 is foreseen.

	CATT
	See comments
	We have no strong view on the value. Agree with Huawei that firstly we need check the motivation. If the motivation is valid, maybe lower than 80 ms is a choice.

	Lenovo
	Less than 80ms
	Agree with Samsung

	MediaTek
	See comment
	Agree with Samsung and vivo.  It’s clear the capability processing should be easier than on Uu, but it would be good to establish the capability design before we fix a specific time.  Huawei also have a point that there may be no need to define the processing time at all.

	Qualcomm
	Less than 80ms
	Similar view as expressed by Samsung

	Apple
	Too early to decide
	We need first determine the contents of SL capability transfer first.


Only 2 companies (Ericsson and ASUSTek) provide concrete value, i.e., 10ms, 5 companies agree the value is needed and should be less than 80ms, yet no concrete value is provided, 3 companies (Vivo, MediaTek and Apple) believe it is too early to discuss considering the content of capability signalling is still FFS, and 3 companies (Huawei, CATT, MediaTek) question the motivation for this processing time.

Rapporteur suggest to delay this discussion to be after the definition of content in the capability signalling.

Proposal 6 [Postpone] RAN2 further discuss the necessity / length of processing time for capability transfer over PC5.
As described in [4], the other left issue is how to capture “supported max data rate”, “Total layer 2 buffer size” and “UE capability Parameters” for NR PC5 in TS 38.306.

Proposal 1: Following the basic structure of TS 36.306 in LTE, introduce “Supported max data rate”, “Total layer 2 buffer size” and “UE capability Parameters” specific for NR PC5 in TS 38.306., and specify them in separate subclauses apart from the existing subclauses for Uu. 

Considering the max data rate is of RAN1 scope, RAN2 can focus on L2 buffer size issue. For Uu interface, the key issue for RAN2 is on RTT

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:

-
MaxULDataRate_MN * RLCRTT_MN + MaxULDataRate_SN * RLCRTT_SN + MaxDLDataRate_SN * RLCRTT_SN + MaxDLDataRate_MN * (RLCRTT_SN + X2/Xn delay + Queuing in SN)

-
MaxULDataRate_MN * RLCRTT_MN + MaxULDataRate_SN * RLCRTT_SN + MaxDLDataRate_MN * RLCRTT_MN + MaxDLDataRate_SN * (RLCRTT_MN + X2/Xn delay + Queuing in MN)

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

Q2.2-2: Do you agree for layer-2 buffer size, leaving the decision of maximum data rate discussion to RAN1, and only focus on RTT in RAN2, like for Uu?

· Yes

· No

	Company
	Selection
	Comments

	ZTE
	
	The issue raised is about thedecision of the structure of 38.306 CR for V2X, i.e. whether to specify the “Layer 2 buffer size” and “UE capability parameters” in separate sub-clauses. With regard to layer-2 buffer size for SL, besides the RTT, the maximum number of destinations shall also be considered.

	Vivo
	Yes
	OK to follow Uu.

	Ericsson
	Yes
	

	ASUSTeK
	Yes
	

	LG
	Yes
	

	Samsung
	Yes
	

	OPPO
	Yes
	

	Intel
	Yes
	

	Huawei, HiSilicon
	Yes 
	

	CATT
	Yes
	

	Lenovo
	Yes
	

	MediaTek
	Yes
	

	Qualcomm
	Yes
	

	Apple
	Yes
	

	ITRI
	Yes
	


Most companies tend to agree with for layer-2 buffer size, leaving the decision of maximum data rate discussion to RAN1, and only focus on RTT in RAN2, except ZTE mentioning the number of destination should be considered.

Based on the majority view, the following proposal is made:

Proposal 7 [Easy] For layer-2 buffer size, leave the decision of maximum data rate discussion to RAN1, and only focus on RTT in RAN2. 
Proposal 8 [FFS] For layer-2 buffer size, RAN2 further discuss on the value of RTT and whether to consider the maximum number of destination in the definition of layer-2 buffer size.
The third left issue is, as described [2], in case SL capability can be autonomously updated by UE for an established unicast link, how for the UE to trigger the autonomous capability update via PC5-RRC. One proposal is to enable this autonomous capability transfer, but only allows that after an initial pull-based capability enquiry by counterpart UE.

Proposal 2: Voluntary reporting of UE capability is only triggered by updating a prior capability requested by peer UE.

Q2.2-3: Do you agree to allow autonomous update of UE capability on PC5?

· Yes

· No

	Company
	Selection
	Comments

	ZTE
	Yes
	Since the counterpart UE is not aware of the change of the UE capability and send capability enquiry to acquire the updated UE capability, the autonomous update of UE capability on PC5 shall be allowed.

	vivo
	NO
	It is still unclear about the motivation and use case for autonomous update of UE capability. Firstly, the sidelink capability may not change frequently. Secondly, the simplest way can be that the two UEs consider updated capabilities when set up new PC5-RRC connections. 

	Ericsson
	No
	If we understand the Proposal correctly, even if we allow autonomous UE capability update, it will only be triggered by a request from the peer UE, then we don’t see a difference from procedure point of view, i.e. UE A requests the UE capability from UE B, then UE B sends its (updated or not) UE capability to UE A. Thus, such feature is not needed in our view.

	ASUSTeK
	No
	We see no such use case since sidelink capability may not be changed.

	LG
	No
	Due to the nature of V2X service, there is a high possibility of performing sidelink communication quickly and terminating, so it is likely that capability update does not frequently performed. In addition, it can be assumed that the capability of the vehicle is pre-determined.

	Samsung
	No
	We do not think that such restriction is necessary. It is up to UE anyhow to include capability information with the capability enquiry.

	OPPO
	No
	

	Intel
	No
	We think it can be left to the UE on how the capability is updated.

	Huawei, HiSilicon
	Yes
	In our understanding, the sidelink capabilities available to unicast may be subject to the Uu configuration and/or the other’s sidelink unicast configuration. Based on this understanding, when configurations of Uu and/or other sidelink unicast change, the available sidelink capabilities to the unicast can be updated.

	CATT
	No
	It can be left UE implementation.

	Lenovo
	Yes
	Agree with Huawei comments

	MediaTek
	No (but see comment)
	We see this as an optimisation.  The alternative is to start a new PC5-RRC connection when the capability of one peer changes; if sidelink capability change is infrequent, as we expect, this should be an acceptable solution.

However, if it can be shown that there is a reasonably frequent use case for change of PC5 capability, this could be reconsidered.

	Qualcomm
	No
	

	Apple
	Yes
	I understand there are actually two proposals in the question. First, is that the UE which has already shared with peer UE with its capability, can voluntarily trigger the capability update and push it to the other UE. Second, if the UE has not ever shared this capability with peer UE, then it cannot voluntarily share, and can only be pulled by the peer UE. We support both proposals. The first one reduces the latency for the capability update.  The second one also makes sense because without a filter provided by peer UE, the initiating UE will have to share the whole set of SL capability to the peer UE. 

	ITRI
	No
	The proposal is not very clear. Whether capability update is required should be examined in the first place, and then we may decide if we need autonomous UE capability update.


In 15 companies, 4 companies support autonomous update of UE capability, and 11 companies does not support it, yet MediaTek express that it may depend on whether “it can be shown that there is a reasonably frequent use case for change of PC5 capability”.

Since there is no clear majority, RAN2 needs further discuss it.

Proposal 9 [FFS] RAN2 further discuss to disallow autonomous update of UE capability on PC5.
Q2.2-4: If Yes to Q2.2-3, do you agree to introduce restriction to the autonomous update of UE capability on PC5, i.e., it can only be triggered after an initial capability transfer requested by peer UE?
· Yes

· No

	Company
	Selection
	Comments

	ZTE
	No
	The flexiblity can be left to UE implementation.

	vivo
	
	No strong motivation for autonomous update of UE capability on PC5.

	Ericsson
	
	Autonomous UE actions on this should be avoided and the same principle of NR Uu should be applied.

	LG
	No
	Similar to Q2.2-3

	Huawei, HiSilicon
	No

	Autonomous update of UE capability on PC5 is not necessarily limited to only being triggered after an initial capability transfer requested by peer UE.


	Lenovo
	No
	

	Apple
	Yes
	As exaplined in Q2.2-3, without a filter provided by peer UE, the UE which initiates SL capability transfer will have to share the whole set of SL capability to the peer UE, which is kind of waste and not good practice from the signalling design perspective.


Since Q2.2-3 is still FFS, there is no need for proposal of Q2.2-4.

2.3 L2 feature list

The final left-issue, is the potential L2 capability candidates identified in R2-2000194

Proposal 12
For Uu-RRC, RAN2 discuss potential sidelink L2 capability at least including 1) PDCP parameters: ROHC-profiles, Max number ROHC context sessions, 12-bit SN; 2) RLC parameters: 6-bit SN for UM, 12-bit for AM; 3) MAC parameters: LCP restriction, Logical channel SR-delay timer and Multiple CGs.

Proposal 13
For PC5-RRC, RAN2 discuss potential sidelink L2 capability at least including 1) PDCP parameters: ROHC-profiles, Max number ROHC context sessions, Out of order delivery, 12-bit SN, Sidelink-AS-Security; 2) RLC parameters: 6-bit SN for UM, 12-bit for AM.

Q2.3-1: Do you agree to introduce the following SL capability to Uu-RRC

1) PDCP parameters: 1a) ROHC-profiles, 1b) Max number ROHC context sessions, 1c) 12-bit SN; 

2) RLC parameters: 2a) 6-bit SN for UM, 2b) 12-bit for AM; 

3) MAC parameters: 3a) LCP restriction, 3b) Logical channel SR-delay timer, 3c) Multiple CGs.

4) Others
	Company
	Selection
	Comments

	ZTE
	1)-3) with comment
	According to Uu L2 capabilities, besides the capability of support of 6-bit SN for UM, another indication for the capability of support of 12-bit SN for UM is needed.

	Vivo
	1),2),3)
	

	Ericsson
	1),2),3) with comment
	Just for understanding, does it mean that e.g. if the UE is not configured with SL then it supports certain features, but it may support downgraded features if is configure with SL as well? 

Our understanding is that if a capability is already in Uu-RRC and is supported also for SL, this should not be replied in the SL parameters. For instance, if NR Uu UE supports out-of-order delivery, do we need to replicate the same for the SL parameters? Our understanding is that we do not.

If our understanding is correct, then we are fine to have these parameters, but if the intention is to copy paste parameters also present in Uu-RRC also in the list of SL parameters, then we should review carefully what to include.

We are not sure if cross-checking of some parameters in two places is good, so e.g. if one decides that some parameters of PDCP-Parameters need to be reported differently for SL elsewhere, it could be easier to replicate the whole PDCP-Parameters elsewhere (since it seems a not heavy signalling).

	ASUSTeK
	1), 2), 3)
	

	LG
	1),2),3)
	

	Samsung
	1), 2), 3)
	

	OPPO
	1), 2), 3)
	For the comment from ZTE: we can leave 12-bit SN for UM as FFS, since in Uu, it is an IoT bit, and the question here seems whether we think 12-bit SN for UM as mandatory with or with capability for UE supporting V2X.

	Intel
	1,2,3
	

	Huawei, HiSilicon
	1): all except 1a) 12-bit SN

3): all

4): Range-based HARQ feedback, Multiple SR configuration, PDCP in order delivery
	Regarding our inputs to 4):

For PDCP parameters, additional features should be considered:

a) In-order-delivery: We think this is related to whether RLC AM is regarded as a mandatory feature. If not, then in-order-delivery in PDCP can be reported as a UE capability as well.

For MAC parameters, additional features should be taken into consideration:

a) Range-based HARQ feedback: We assume range-based HARQ feedback can be regarded as UE capability especially when the distance cannot be calculated precisely;

b) Multiple SR configuration: UE indicate whether multiple SR configurations is supported as in NR Uu.

	CATT
	1), 2), 3)
	

	Lenovo
	1), 2), 3)
	

	MediaTek
	1), 2), 3)
	

	Qualcomm
	1), 2), 3)
	

	Apple
	1, 2, 3
	

	ITRI
	1), 2), 3)
	


Most companies support parameters of 1)-3), except 1 company raised concern on ROHC-profiles. 

Additionally, some other capability are raised by companies: 12-bit SN length for RLC UM, in-order delivery of PDCP, range-based HARQ feedback, and multiple SR configuration.

Proposal 10 [Easy] For SL capability report on Uu-RRC, introduce the following: 1) PDCP parameters: 1a) ROHC-profiles, 1b) Max number ROHC context sessions, 1c) 12-bit SN; 2) RLC parameters: 2a) 6-bit SN for UM, 2b) 12-bit for AM; 3) MAC parameters: 3a) LCP restriction, 3b) Logical channel SR-delay timer, 3c) Multiple CGs. 

Proposal 11 [FFS] For SL capability report on Uu-RRC, FFS on the need of capability for in-order delivery of PDCP, 12-bit SN length for RLC UM, in-order delivery of PDCP, range-based HARQ feedback, and multiple SR configuration. 

Q2.3-2: Do you agree to introduce the following SL capability to PC5-RRC

1) PDCP parameters: 1a) ROHC-profiles, 1b) Max number ROHC context sessions, 1c) Out of order delivery, 1d) 12-bit SN, 1e) Sidelink-AS-Security; 

2) RLC parameters: 2a) 6-bit SN for UM, 2b) 12-bit for AM.

3) Others
	Company
	Selection
	Comments

	ZTE
	1)-2) with comment 
	For 1e) sidelink-AS-Security, we think it is not needed since the PC5 security is activated by PC5-S 
ignaling which is performed before the SL capability exchanged. As comments above, similar to Uu L2 capabilities, bedisdes the capability of support of 6-bit SN for UM, another indication for the capability of support of 12-bit SN for UM is needed.

	Vivo
	1),2)
	

	Ericsson
	1),2)
	

	ASUSTeK
	1), 2)
	

	LG
	1), 2)
	

	Samsung
	1) except 1e), 2)
	About 1e) Sidelink-AS-Security, this should be supported before transmitting SL capability messages. We also think that for SL unicast AS security should be capable without capability negotiation.

	OPPO
	1) except 1e), 2)
	Same view as ZTE and Samsung.

	Intel
	1,2
	

	Huawei, HiSilicon
	1): 1a), 1b)

3): PDCP in order delivery, SDAP In order delivery
	Regarding our inputs to 3):

For PDCP parameters:

a) In-order-delivery: Similar to the comments in Q2.3-1, we should discuss whether RLC AM is a mandatory feature first. If not, then in-order-delivery in PDCP can be an UE capability that needs to be interacted between Ues.

For SDAP parameters:

a) In-order-delivery: UE should indicate whether it supports SDAP in order delivery in case of remapping.

	CATT
	1) except 1e), 2)
	Same view as ZTE and Samsung.

	Lenovo
	1) except 1e), 2)
	Share the view as ZTE and Samsung and CATT

	MediaTek
	1) except 1e), 2)
	

	Qualcomm
	1), except 1e

2)
	

	Apple
	1 except 1e, and 2
	

	ITRI
	1), 2)
	


Most companies support parameters of 1) (except 1e) -2), except 1 company raised concern on 1c of out of order delivery. 

For 1e), 6 out of 15 companies support it, but 9 does not support.

Additionally, some other capability are raised by companies: in-order delivery by PDCP, in-order delivery by SDAP.

Proposal 12 [Easy] For SL capability report on PC5-RRC, introduce the following: 1) PDCP parameters: 1a) ROHC-profiles, 1b) Max number ROHC context sessions, 1c) Out of order delivery, 1d) 12-bit SN,; 2) RLC parameters: 2a) 6-bit SN for UM, 2b) 12-bit for AM.

Proposal 13 [FFS] For SL capability report on PC5-RRC, FFS on Sidelink-AS-Security, in-order delivery by PDCP, in-order delivery by SDAP
And RAN2 needs further discuss the FR1/2, FDD/TDD, mandatory/optional restriction for each capability.

Proposal 14 [FFS] For SL capability report on Uu-RRC and PC5-RRC, FFS on FR1/2, FDD/TDD, mandatory/optional restriction for each capability.
3 Conclusion

We have the following proposals:
Proposal 1
[Easy] For LTE-Uu controlling NR-PC5, define the NR PC5 band combination in UE-EUTRA-Capability.
Proposal 2
[Easy] For NR-Uu controlling LTE-PC5, define the NR PC5 band combination in UE-NR-Capability.
Proposal 3
[FFS] RAN2 further discuss the need of mixed LTE-PC5 and NR-PC5 band combination(s) capability report. LS to RAN4 is needed for confirmation, in case RAN2 conclude no need for that in Rel-16.
Proposal 4
[Easy] RRC_CONNECTED UE reporting the received SL capability via PC5-RRC to network.
Proposal 5
[Easy] RAN2 not pursue UE reporting the SL capability to network for network to transfer the SL capability to the counterpart UE.
Proposal 6
[Postpone] RAN2 further discuss the necessity / length of processing time for capability transfer over PC5.
Proposal 7
[Easy] For layer-2 buffer size, leave the decision of maximum data rate discussion to RAN1, and only focus on RTT in RAN2.
Proposal 8
[FFS] For layer-2 buffer size, RAN2 further discuss on the value of RTT and whether to consider the maximum number of destination in the definition of layer-2 buffer size.
Proposal 9
[FFS] RAN2 further discuss to disallow autonomous update of UE capability on PC5.
Proposal 10
[Easy] For SL capability report on Uu-RRC, introduce the following: 1) PDCP parameters: 1a) ROHC-profiles, 1b) Max number ROHC context sessions, 1c) 12-bit SN; 2) RLC parameters: 2a) 6-bit SN for UM, 2b) 12-bit for AM; 3) MAC parameters: 3a) LCP restriction, 3b) Logical channel SR-delay timer, 3c) Multiple CGs.
Proposal 11
[FFS] For SL capability report on Uu-RRC, FFS on the need of capability for in-order delivery of PDCP, 12-bit SN length for RLC UM, in-order delivery of PDCP, range-based HARQ feedback, and multiple SR configuration.
Proposal 12
[Easy] For SL capability report on PC5-RRC, introduce the following: 1) PDCP parameters: 1a) ROHC-profiles, 1b) Max number ROHC context sessions, 1c) Out of order delivery, 1d) 12-bit SN,; 2) RLC parameters: 2a) 6-bit SN for UM, 2b) 12-bit for AM.
Proposal 13
[FFS] For SL capability report on PC5-RRC, FFS on Sidelink-AS-Security, in-order delivery by PDCP, in-order delivery by SDAP
Proposal 14
[FFS] For SL capability report on Uu-RRC and PC5-RRC, FFS on FR1/2, FDD/TDD, mandatory/optional restriction for each capability.
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