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1 Introduction

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

[Post110-e][707][V2X] V2X UE capabilities (OPPO)
Scope: Discuss and conclude unresolved V2X UE capabilities issues including RLC RTT calculation for NR SL, how the UE to inform NW of the support of NR SL, etc. 

Deadline: next RAN2 meeting (long email discussion).

Besides, as indicated in Chairman guidance as follows, this email discussion is to solve the left issues in L1 feature list

Rel-16 NR UE capabilities

R16 NR UE capabilities related to R1 feature list, R4 feature list and R2 features / capabilities (all) are handled in a common session under Agenda item 6.1.2. R16 NR UE capability modifications are merged into two Mega CRs (38306 38331). Exceptions: V2X UE capabilities (all) are handled separately in V2X session instead of in the common discussion. For IAB, minimum capabilities for IAB MT is handled separately in the IAB session (but other aspects, such as R1 R4 feature list, in the common session). Other Exceptions TBD. Separately discussed UE capabilities are then merged into the mega CRs. EUTRA R16 UE capabilities are as before handled in a WI-specific way.
And since according to the RAN decision, the following proposal in RP-201284 is endorsed

Proposal 3 for finalizing Rel-16 UE capabilities: 

RAN1 and RAN4 shall strive to complete all FFS on Rel-16 UE capabilities impacting RAN2 specification by the end of their first week of August e-meeting
NBC changes to Rel-16 UE capabilities specifications are possible based on consensus in the RAN#89-e. For Rel-16 specification approved later than RAN#89-e, NBC changes are not allowed as a general rule.

Therefore, this email thread is to also solve the left issues in the latest L1 feature list (R1-2005110).
2 Discussion

2.1 Left issue for RAN2 capability
2.1.1 Left issue from RAN2#109b-E

In R2-2002638, there is one left issue as follows

Proposal 6
[Postpone] RAN2 further discuss the necessity / length of processing time for capability transfer over PC5.

During the discussion in 2638, there is view expressed that there is no need to define such processing time for PC5, and there is also view expressed that there is need to define such processing time, with a value less than 80ms.
Q2.1.1-1: Is there a need to define the processing time requirement for capability transfer procedure over PC5-RRC?

· Yes (if this option is selected, please indicate the concrete value of the processing time);

· No
	Company
	Yes/No (and concrete value if Yes)
	Comments

	Nokia
	No
	We fail to see a motivation for defining a processing time for SL capability transfer. Since SL capability transferred via PC5 is only a subset of total UE capability the processing time should anyway be low (well below 80ms). 

	
	
	

	
	
	

	
	
	


A similar question would be for AS-layer configuration procedure.

Q2.1.1-2: Is there a need to define the processing time requirement for AS-layer configuration procedure over PC5-RRC?

· Yes (if this option is selected, please indicate the concrete value of the processing time);

· No
	Company
	Yes/No (and concrete value if Yes)
	Comments

	Nokia
	No
	Same as above: We can not see a necessity for definition of processing time for AS layer configuration.

	
	
	

	
	
	

	
	
	


2.1.2 Left issue from RAN2#110-E
In R2-2004402, there is one FFS issue as follows – which is raised in order for network to be aware of the capability which is conditionally mandatory, i.e., depending on whether UE support NR-V2X.
Proposal 7
[FFS] RAN2 further discuss whether/how for UE to report the support of NR sidelink on Uu-RRC.
One way to solve this is by the reporting of SidelinkUEInformation message, or another way is to make use of the optionality bit of SidelinkParameters-r16.
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Q2.1.2-1: For the conditionally mandatory NR-V2X capability, how for the network to know the condition, i.e., the UE supports NR-V2X
· Option-1: Via SidelinkUEInformation report;

· Option-2: Via the optionality bit of SidelinkParameters-r16;

· Option-3: Other
	Company
	Option
	Comments

	Nokia
	Opt. 2 preferable  

(opt. 1 acceptable)
	No strong view on this. Both option 1&2 should do the job. Since SidelinkUEInformation is used to indicate interest in sidelink communication by the UE over Uu-RRC, option 2 seems the cleaner solution just to indicate capability (without the need to combine capability with interest in sidelink.). Thus, we slightly prefer option 1.

	
	
	

	
	
	

	
	
	


In R2-2004402, the second left issue is the RTT value

Proposal 14
[FFS] RAN2 further discuss how to define the RLC RTT for PC5 interface.
One alternative is raised by Huawei, i.e., to redefine the HARQ RTT as 31 slots, and define the RLC RTT = (n+1) HARQ RTT, where n=31, 15, 5.
Q2.1.2-2: For L2 buffer size issue, how should the RLC RTT be defined for PC5?

· Option-1: reuse the table for Uu interface (in Table 4.1.4-1 of TS 38.306);

· Option-2: As raised by Huawei in R2-2004402 (if this option is selected, please indicate the preferred value of n);

· Option-3: Others;

	Company
	Option
	Comments

	Nokia
	1
	No need to deviate from the TS38.306 specification. Table 4.1.4.1 in TS38.306 is sufficient from our point of view. 

	
	
	

	
	
	

	
	
	


As discussed in R2-2005955,
· RAN2 can attempt to introduce signaling for PC5 BC for (NG)EN/NE-DC scenario in CR implementation. If not so complicated, we introduce the signaling but otherwise we do not introduce it. Note with introduction of signaling, it does not mean RAN4 should introduce the corresponding BC now.  

In the endorsed CR, the PC5-BC signalling for (NG)EN/NE-DC scenario was not introduced in order for endorsed CR to cover all the parts RAN2 has consensus. Considering RAN2 has discussed this issue several times, yet fail to reach consensus, rapporteur suggest to solve the issue by excluding this in Rel-16.
Q2.1.2-3: Do you agree that RAN2 NOT introduce PC5 BC for (NG)EN/NE-DC scenario?

· Yes;

· No;
	Company
	Yes/No
	Comments

	Nokia
	Yes 

(but would also support “No” if consensus-based solution at RAN2#111 is possible)
	We assume the question Q2.12-3 is formulated inaccurately and rapporteur rather mean “…RAN2 NOT introduce signalling for PC5 BC…”.

As RAN2-V2X has so far not succeeded (several times) to complete SL cross RAT, it seems reasonable to exclude this item from Rel.16. However, missing SL cross RAT support was also the reason why V2X WI has been delayed/extended in the last RAN plenary, so we should try one more time at RAN2#111 to resolve this topic (limited to MN-controlled case). 

	
	
	

	
	
	

	
	
	


As discussed in R2-2005955, except for (NG)EN/NE-DC, for NR-DC, no matter one believes it is supported in R16 or not, there is a need to differentiate the support of PC5-BC, since for with and without NR-DC scenario, the Uu BC would be reported as a same entry. The problem is how to define the granularity of this parameter.

Q2.1.2-4a: Do you agree to introduce a parameter which indicates whether UE supports the PC5 BC when the NR Uu BC is configured as NR-DC?

· Yes;

· No (if this option is selected, please indicate the reason in details);
	Company
	Yes/No
	Comments

	Nokia
	Yes
	As PC5 BC for NR-DC scenario can differ from Uu BC in NR-DC scenario. It needs to be discussed whether the PC5 BC for NR-DC are a subset of Uu BC for NR-DC or if PC5 BC for NR-DC can be a own set i.e. disjoint with Uu BC for NR-DC.

	
	
	

	
	
	

	
	
	


Q2.1.2-4b: If the answer is Yes to Q2.1.2-4a, what is the granularity of this parameter?
· Option-1: Per-UE;

· Option-2: Per NR Uu BC;

· Option-3: Per PC5 BC;

· Option-4: Per NR Uu BC and Per PC5 BC;

	Company
	Option
	Comments

	Nokia
	Opt. 4 

(alternative opt. 2)
	If PC5 BC in NR-DC is an own set of BCs disjoint to Uu BC in NR-DC option 4.

If PC5 BCs in NR-DC are a subset of Uu BC in NR-DC option 2.

	
	
	

	
	
	

	
	
	


As discussed in [963], there is one left issue unsolved 
[RIL]: H010 [Delegate]: (Yang) Huawei  [WI]: [Class]: [Status]: Postponed [TDoc]: None [Proposed Conclusion]: While rapporteur agrees with the logic, this needs discussion in RAN2 and/or other WGs, so rapporteur suggests to put on hold and keept the signalling as agreed in the V2X session.
[Description]: Do sidelink BCs also support fallback mechanism? If so, I am wondering whether the current structure is ok, the supportedBandCombinatinListSidelink-r16 and SupportedBandCombinatinListSidelinkEUTRA-NR-r16 could have same fallback BCs and how to interpret their fallback capabilities? Similar for SupportedBandCombinationListSidelinkEUTRA-r16 and SupportedBandCombinationListSidelinkEUTRA-NR-r16. To me the three BCs seems redundant and should be merged as one BC list.
[Proposed Change]: the BC list should only have one, otherwise fallback mechanism is broken.
[Comments]: [DOCOMO] Agree that this topic requires discussion and cannot be solved quickly. One may discuss to remove this part, as anyway, the capability signalling is likely to change in the next quarter.
Regardless of the issue on fallback sidelink BC, rapporteur understands the main intention is to combine the 3 sidelink BC list into 1 sidelink BC list, which seems feasible from rapporteur perspective, because the mixed LTE-NR sidelink BC list uses a CHOICE structure, and thus can adapt to the pure LTE and NR sidelink BC list.

BandParametersSidelinkEUTRA-NR-r16 ::= CHOICE {

eutra                               SEQUENCE {

        bandParametersSidelinkEUTRA1-r16          
OCTET STRING






OPTIONAL,

        bandParametersSidelinkEUTRA2-r16          
OCTET STRING






OPTIONAL
    },

    nr                                  SEQUENCE {

        bandParametersSidelinkNR-r16



BandParametersSidelink-r16 

}

}
Q2.1.2-5a: For [H010] raised in [963] in RAN2#110, in UE-NR-Capability, do you agree to merge the sidelink BC list into one, covering all 3 cases, pure LTE sidelink BC list, pure NR sidelink BC list and mixed LTE-NR sidelink BC list?
· Yes
· No (if this option is selected, please indicate the reason in details)
	Company
	Yes/No
	Comments

	Nokia
	Yes
	

	
	
	

	
	
	

	
	
	


While the issue is a bit problematic for UE-EUTRA-Capability, where there is already a legacy BC-list, for LTE sidelink only, and thus the problem is thus,

· For the PC5 BC list including NR-PC5, i.e., either pure NR-PC5 BC list or mixed LTE-NR-PC5 BC list, whether they can be merged as one BC list. For this question, the answer is probably yes.

· Then the question is for the pure LTE-PC5 BC list, rapporteur assume it has to be kept in the legacy list (i.e., in order to support legacy RAN node), and the problem is whether the pure LTE-PC5 BC list should be additionally carried by the merged list (which is at least to carry pure NR-PC5 BC list and mixed LTE-NR-PC5 BC list)
Q2.1.2-5b: For [H010] raised in [963] in RAN2#110, in UE-EUTRA-Capability, do you agree to merge the sidelink BC list for pure NR sidelink BC list and mixed LTE-NR sidelink BC list?
· Yes

· No (if this option is selected, please indicate the reason in details)
	Company
	Yes/No
	Comments

	Nokia
	Yes
	

	
	
	

	
	
	

	
	
	


Q2.1.2-5c: if the answer to Q2.1.2-5b is Yes, do you agree that LTE-PC5 BC list should be additionally carried by the merged list?
· Yes

· No (if this option is selected, please indicate the reason in details)
	Company
	Yes/No
	Comments

	Nokia
	Yes
	LTE-PC5 BC needs to be carried in addition for LTE-(PC5)-only capable UE.

	
	
	

	
	
	

	
	
	


Then secondly, w.r.t the issue on fallback, there are following description in 38.306 for Uu interface:

Fallback band combination: A band combination that would result from another band combination by releasing at least one SCell or uplink configuration of SCell, or SCG. An intra-band non-contiguous band combination is not considered to be a fallback band combination of an intra-band contiguous band combination.

And the following restriction in field description for Uu BC list

	supportedBandCombinationList

Defines the supported NR and/or MR-DC band combinations by the UE. For each band combination the UE identifies the associated feature set combination by featureSetCombinations index referring to featureSetCombination. A fallback band combination resulting from the reported CA and MR-DC band combination is not signalled but the UE shall support it. For intra-band non-contiguous CA band combinations, the UE only includes one band combination, and exclude the others for which the presence of uplink CA bandwidth class in the band combination entry is different. One band combination entry can also indicate support of any other possible permutations in the presence of uplink CA bandwidth class where a paired downlink CA bandwidth class is the same or where the number of UL CCs is smaller than the one of paired DL CCs expressed by the CA bandwidth class, as specified in TS 36.306 [15]. For these band combinations not included in the capability, the supported feature set is the same as the ones for the band combination included in the UE capability.
	UE
	Yes
	No
	No


Separate from the BC list merging issue, another question can be whether the spirit can be applied to PC5 BC and the combination of Uu BC and PC5 BC. From the rapporteur perspective, the key issue here is that: on the one hand,
· Even if a PC5 BC a is the fallback of another PC5 BC A, i.e., seems it does not have to be reported if following Uu method;

· The PC5 BC a is useful in case there is a Uu BC B which can only simultaneously operate together with a but not A;

From this perspective, it seems not appropriate to force the UE to remove the fallback PC5 BC from the BC list. However, on the other hand, in case a PC5 BC a is not reported, and if a is the fallback of another PC5 BC A
· If A is reported in the PC5 BC list, the network must know whether a is supported as a PC5 BC;

· If A is reported to be able to simultaneously operate together with a Uu BC B, the network must know whether a is able to simultaneously operate together with a Uu BC B (and fallback of B);
So seems the key problem is more about how to ensure the configurability of a fallback PC5 BC instead of whether the fallback PC5 BC entry should be removed from the reported list.
Therefore, the following question is to collect view from companies on whether to have similar but revised description in 306 for the sidelink BC. Please note that here we should not limit to NR, either for uplink (considering the applicability to 36-spec) or sidelink (considering the BC list also includes LTE sidelink).
Q2.1.2-6a: For sidelink BC list, do you agree to capture in 306 that “A fallback band combination resulting from the reported sidelink band combination should be supported by the UE.”?
· Yes

· No (if this option is selected, please indicate the reason in details)
	Company
	Yes/No
	Comments

	Nokia
	Yes
	We assume Q2.1.2-6a means TS38.306 ? 

	
	
	

	
	
	

	
	
	


	15-16
	Simultaneous transmission of uplink and sidelink
	1) UE supports simultaneous transmission of NR uplink and NR sidelink (in different bands) in a band combination for which the UE indicated simultaneous sidelink and uplink support in a band combination.


Q2.1.2-6b: For FG 15-16, do you agree to capture in 306 that “UE supports simultaneous transmission of uplink and sidelink (in different bands) in a combination of uplink band combination (and its fallback band combination) and sidelink band combination (and its fallback band combination) for which the UE indicated simultaneous sidelink and uplink support”?
· Yes

· No (if this option is selected, please indicate the reason in details)
	Company
	Yes/No
	Comments

	Nokia
	Yes
	We agree with the intention to capture con-current inter-band operation in TS38.306, but wrt.to the above used formulation in Q2.1.2-6b we think it can create confusion/misunderstanding as we now have combinations of band combinations.

	
	
	

	
	
	

	
	
	


2.1.3 Other
Q2.1.3-1: Is there any other left issue on RAN2 capability that should be discussed?
	Company
	Comments

	
	

	
	

	
	

	
	


2.2 Left issue from RAN1 feature list
In the following, we refer to both V2X capability defined in NR feature list (R1-2005110) as 15-X and defined in LTE feature list (R1-2005119) as 5-X in parentheses.
2.2.1 General Aspects
For the following note, there some unclear parts to be solved, 
Note: configuration by NR Uu is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1
It is worthwhile to confirm the intention of this NOTE, for the “in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1”, there are different ways to capture it:
Alt-1: The note can be kept as it is. In other words, the note can be understood that for such band, i.e., a band with only PC5 interface but without possibility of Uu interface deployment, e.g., n47, “For UE supports NR sidelink, UE must indicate this FG is supported.” is not applicable for n47 like band, which is aligned with the description of the note literally;
Alt-2: The note needs to be refined. Considering cross-carrier is supported for NR-V2X, even n47 can be configured by Uu from another Uu-band when the UE is in-coverage at “operator-managed area”, so logically the “configuration by NR Uu” could be further restricted to “non-operator-managed area”, and therefore  “For UE supports NR sidelink, UE must indicate this FG is supported.” is also applicable for n47 like band, only if the UE is in an “operator-managed area”. Otherwise, for operator-managed area, for ITS band n47, UE can only rely on pre-configuration, since Uu configuration is not mandatory to be supported.
Q2.2.1-1a: For the note “Note: configuration by NR Uu is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1”, how should the “in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1” be reflected:

· Alt-1 as above, i.e., the NOTE is applicable to a band without the possibility to deploy Uu interface;
· Alt-2 as above, i.e., the NOTE is applicable to a band without the possibility to deploy Uu interface, plus when the UE is in non-operator-managed area;
· Other (if this option is selected, please explain in detail)
	Company
	Option
	Comments

	Nokia
	Other (Alt-2 with modification)
	The note needs to be reformulated and clarified as it is wrong under the assumption SL cross RAT is supported. Essentially then “a band indicated with only PC5 interface e.g. n47” can be configured by another NR Uu band.  

	
	
	

	
	
	

	
	
	

	
	
	


And regardless how to understand the NOTE, the referring is wrong - according to the final agreed version of 38.101-1 CR R4-2006747, there is no such “Table 5.2E-1”, rapporteur understand there could be different interoperation:

Alt-1: Send LS to RAN1 and RAN4 to confirm;

Alt-2: Correct it directly within RAN2 – in this way, there could be still ambiguity, e.g., whether it should be corrected at “Table 5.2E.1-1” or “Table 5.2-1”. The former seems to be the original intention of RAN1, yet it seems logically wrong because even n38 as a licensed band is also in Table 5.2E.1-1 which apparently allows Uu deployment but marked as “PC5” in interface column, while the latter seems correct this error ifone refers to the NOTE-11, which is limited to n47 only:

NOTE 11: This band is unlicensed band used for V2X service. There is no expected network deployment in this band.

Q2.2.1-1b: For the note “Note: configuration by NR Uu is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1”, how should the “Table 5.2E-1” be reflected:

· Alt-1 as above, i.e., send a LS to RAN1/4 to confirm
· Alt-2 as above, i.e., RAN2 solve this without LS, pending whether to correct it to “Table 5.2E.1-1” or “Table 5.2-1” (if this option is selected, please indicate whether it should be corrected as Table 5.2-1 or 5.2E.1-1)

· Other (if this option is selected, please explain in detail)
	Company
	Option
	Comments

	Nokia
	Other (Alt-1 with modification)
	We prefer to reformulate the note completely as it’s understanding is misleading if SL cross RAT will be support. For the correction of the reference in TS 38.101 (which is btw solely RAN4 responsibility) we need a LS to RAN1, which created the note. 

	
	
	

	
	
	

	
	
	

	
	
	


Besides the note above, there are additional notes as follows in the feature list

Note: Component X is not required to be supported in a band indicated with the PC5 interface in 38.101-1 Table 5.2E-1
Considering RAN2#110-E has agreed on the following ways to capture FG
Principle for the initial Draft CR (which will need further discussion): Reconfirm that UE should support (and IOT tested) all the components of an FG unless explicitly stated to not have such dependency by RAN1 or RAN4. 
Unless RAN1 or RAN4 has explicitly stated on the component dependencies, aim to have a struct for all the component of an FG instead of field description capturing the dependencies. (could also apply other principle for large FG). 
So it is unclear how to capture the component without associated note above.
Firstly, it is good to align the understanding, i.e., whether it implies that it implies the optionality of the corresponding component, i.e., the UE can indicate the support in a per-component way.
Q2.2.1-2a: For the note above, do you agree that it implies the optionality of the corresponding component, i.e., the UE can indicate the support in a per-component way?
· Yes;

· No (if this option is selected, please indicate the reason);
	Company
	Option
	Comments

	Nokia
	No
	Actually, the agreement in the box states “all the components of an FG”. We struggle with the question formulation, especially if optionality is referred to individual components within a FG.

	
	
	

	
	
	

	
	
	


Secondly, the issue is how to capture it.
Alt-1: Capture the component X separately (i.e., besides component Y which require multiple enumerated values) as follows, although it does not align with the guidance from R2#110-E, it has the advantage that for a band “indicated with the PC5 interface in 38.101-1 Table 5.2E-1”, network can know whether the UE support the component X based on the separate reporting.


FG-15-X

SEQUENCE {


component-Y




ENUMERATED {value1, value2},



[…]



component-X




ENUMERATED {supported}





OPTIONAL

}


















OPTIONAL

Alt-2: Do not capture the component X separately (i.e., besides component Y which require multiple enumerated values) as follows, although it aligns with the guidance from R2#110-E, it has the drawback that for a band “indicated with the PC5 interface in 38.101-1 Table 5.2E-1”, even if a UE does not support the component, it has no method to notify network, and the network may misunderstand the UE support the component X.


FG-15-X

SEQUENCE {


component-Y




ENUMERATED {value1, value2},



[…]



component-X




ENUMERATED {supported}





OPTIONAL

}


















OPTIONAL

Q2.2.1-2b: How to capture the note “Component X is not required to be supported in a band indicated with the PC5 interface in 38.101-1 Table 5.2E-1”:

· Alt-1 as above, i.e., separately capture the component X explicitly in ASN.1 within the FG;
· Alt-2 as above, i.e., not capture the component X explicitly in ASN.1 within the FG;
· Other (if this option is selected, please explain in detail)
	Company
	Option
	Comments

	Nokia
	Alt-2
	Our understanding from the preceding question Q2.2.1-2a is that component-X must be included with component -Y in the same FG. 

	
	
	

	
	
	

	
	
	


2.2.2 15-2 (5-2)
For 15-2 component-1, there is a capability on the number of configured grant the UE supported.
1) UE can transmit PSCCH/PSSCH using dynamic scheduling or configured grant type 1 and 2 in NR sidelink mode 1 scheduled by NR Uu. Up to 8 configured grants can be configured for a UE. Up to C sidelink HARQ processes are supported including those for configured grants

However, RAN2 has already agreed in RAN2#109bis

8: For SL capability report on Uu-RRC, introduce MAC parameters: a) LCP restriction, b) Logical channel SR-delay timer, c) Multiple CGs.
Q2.2.2-1: For 15-2 component-1, how to capture the “Up to 8 configured grants can be configured for a UE.” 

· Option-1: Removed the agreed RAN2 capability, and rely on 15-2 component-1 to indicate the support of multiple configured grant;

· Option-2: Keep the agreed RAN2 capability separately and remove the support of multiple configured grant from 15-2 component-2, with LS to RAN1 for confirmation
	Company
	Option
	Comments

	Nokia
	Option 1
	

	
	
	

	
	
	

	
	
	


For 15-2, there is a note as follows

Note: the UE supports up max(B, C) as the total number of sidelink HARQ processes across both Mode 1 and Mode 2
Since RAN2 has ruled out simultaneous mode-1 and mode-2, it is unclear whether to capture the note above.
Q2.2.2-2: For 15-2, whether to capture the “Note: the UE supports up max(B, C) as the total number of sidelink HARQ processes across both Mode 1 and Mode 2” 

· Yes (if this option is selected, please indicate the reason);

· No;
	Company
	Option
	Comments

	Nokia
	No
	

	
	
	

	
	
	

	
	
	


2.2.3 15-6 (5-6)
	15-6
	Short-term time-scale TDM for in-device coexistence
	1) Support prioritization between LTE sidelink transmission/reception and NR sidelink transmission/reception

2) FFS: Maximum time required for the inter-RAT conflict resolution is X
	At least one of 15-1, 15-2, 15-3

UE supports LTE V2X sidelink
	No
	No
	FFS
	per band combination


For 15-6, although it is indicated as per-BC capability, rapporteur understands the intention is to capture this as ”Optional features without UE radio access capability parameters” in 38.306, in that case, there is no need to capture the “per band combination” in 38.306, since there is no column for “Per” indication.
[image: image2.png]5 Optional features without UE radio access capability
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3 Definitions for feature:
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UE supparting the feature s requiredto meetthe Enhanced Receiver Type requirementsin TS 38.101-4(18).




 Furthermore, it is not unclear why 15-6 is per PC5 BC: because the bands in a BC are the ones that UE can simultaneously transmit/receive, so no need to perform prioritization between the bands within a BC. So even if one would like to capture “per band combination”, some clarification is needed from RAN1.
Q2.2.3-1: For 15-6, do you agree to capture it as “Optional features without UE radio access capability parameters” in 38.306 and thus there is no need to capture “per band combination”?
· Yes;

· No (if this option is selected, please indicate the detailed scheme)
	Company
	Option
	Comments

	Nokia
	Yes
	

	
	
	

	
	
	

	
	
	


2.2.4 15-10 (5-7)
	15-10
	256QAM sidelink transmission
	1) UE can transmit PSSCH according to the 256QAM MCS table
	At least one of 15-2, 15-3
	Yes
	Yes
	UE does not support transmission according to the 256QAM MCS table


Although L1 feature list provides a FG on supporting of 256QAM transmission,
On the one hand, there is a NOTE saying that

Note: RAN4 to decide support for 256QAM transmission in an FR
On the other hand, no FG is defined for 256QAM reception. According to the LS in R1-2003072, it is pending RAN4 reply

To RAN WG4
ACTION: RAN1 kindly would like to ask RAN4 to decide any UE capability related decisions in regard to 256 QAM sidelink reception support in Rel. 16 V2X for both FR1 and FR2.

Q2.2.4-1: For 256QAM, do you agree to rely on the reply from RAN4 to decide how to capture this capability ? 

· Yes;

· No;
	Company
	Option
	Comments

	Nokia
	Yes
	

	
	
	

	
	
	

	
	
	


2.2.5 15-16 (5-11)
	15-16
	Simultaneous transmission of uplink and sidelink
	1) UE supports simultaneous transmission of NR uplink and NR sidelink (in different bands) in a band combination for which the UE indicated simultaneous sidelink and uplink support in a band combination.


Although 15-16 indicate the support of simultaneous transmission, L1 feature list did not provide a FG on simultaneous reception of downlink and sidelink, so the left issue is how to deal with it:

Alt-1: As in LTE, RAN2 define a separate capability for simultaneous reception of downlink and sidelink;

Alt-2: Assumption simultaneous reception of downlink and sidelink is always supported if the same PC5-BC is reported to support simultaneous transmission of uplink and sidelink;
Alt-3: Send LS to consult RAN1
Q2.2.5-1: For 15-16, how for network to know whether UE support simultaneous reception of downlink and sidelink? 

· Alt-1 as above, i.e., a separate capability for simultaneous reception of downlink and sidelink is defined as in LTE V2X;
· Alt-2 as above, i.e., simultaneous reception is automatically supported if the same Uu-BC/PC5-BC is reported to support simultaneous transmission of uplink and sidelink;

· Alt-3 as above, i.e., send LS to consult RAN1
· Others (if this option is selected, please indicate the reason);
	Company
	Option
	Comments

	Nokia
	Alt-2 + Alt-3
	RAN4 assume RF architecture for example in Fig. 5.1-1 in TS38.787. From that one can infer that simultaneous reception is automatically supported if simultaneous Uu/PC5 transmission is supported. In addition, send LS to RAN-1.

	
	
	

	
	
	

	
	
	


2.2.6 15-18/15-19 (5-14/5-15)
For rank-2 transmission and reception, RAN1 leaves the decision to RAN2 on whether to report the capability to network.

RAN1 does not see a need for the gNB to know if the feature is supported but would like to leave final decision to RAN2 

So RAN2 has to make a decision on it.
Q2.2.6-1: For 15-18, should the UE report the capability to network? 

· Yes (if this option is selected, please indicate the reason);
· No;
	Company
	Yes/No
	Comments

	Nokia
	Yes
	UE needs to report rank-2 capability in case there are low-complexity sidelink UE types with reduced RF architecture only supporting single rank transmission. Since correct transmission rank needs to be aligned between transmitter and receiver for successful transmission and decoding, reporting of sidelink rank and feature is necessary.

	
	
	

	
	
	

	
	
	


Q2.2.6-2: For 15-19, should the UE report the capability to network? 

· Yes (if this option is selected, please indicate the reason);
· No;
	Company
	Yes/no
	Comments

	Nokia
	Yes
	Same as for Q2.2.6-1

	
	
	

	
	
	

	
	
	


2.2.7 Other

Q2.2.7-1: Is there any other left issue on RAN1 capability that should be discussed in RAN2?
	Company
	Comments

	
	

	
	

	
	

	
	


2.3 Left issue on RAN4 capability
RAN2 did not get RAN4 feature list for V2X, but it is still unclear whether some of the RAN4 capability should be reported.

In the agreed V2X CR for 101-1 in R4-2006747, it is captured that 
	
	
	NR band / SCS / UE Channel bandwidth

	NR Band
	SCS

kHz
	5 MHz
	10 MHz
	15 MHz
	20MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	70 MHz
	80 MHz
	90 MHz
	100 MHz

	n479
	15
	
	Yes
	
	Yes
	
	Yes
	Yes
	
	
	
	
	
	

	
	30
	
	Yes
	
	Yes
	
	Yes
	Yes
	
	
	
	
	
	

	
	60
	
	Yes
	
	Yes
	
	Yes
	Yes
	
	
	
	
	
	


So the first question is whether the UE has to report the supported channel bandwidth for each sidelink band, in a similar way for uplink/downlink.

    channelBWs-SL-r16                 CHOICE {

        fr1                                 SEQUENCE {

            scs-15kHz                           BIT STRING (SIZE (16))              OPTIONAL,

            scs-30kHz                           BIT STRING (SIZE (16))              OPTIONAL,

            scs-60kHz                           BIT STRING (SIZE (16))              OPTIONAL

        },

        fr2                                 SEQUENCE {

            scs-60kHz                           BIT STRING (SIZE (8))               OPTIONAL,

            scs-120kHz                          BIT STRING (SIZE (8))               OPTIONAL

        }

    }
Q2.3-1: Do you agree to indicate the supported channel bandwidth for each sidelink band? 

· Yes;
· No (if this option is selected, please indicate the solution for NW to know the supported channel bandwidth);
	Company
	Yes/No
	Comments

	Nokia
	Yes
	

	
	
	

	
	
	

	
	
	


In the agreed V2X CR for 101-1 in R4-2006747, it is captured that for non-MIMO case

Table 6.2.1-1: UE Power Class
	NR

band
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)

	n38
	
	
	
	
	23
	±2

	n47
	
	
	
	
	23
	±2


And for MIMO case

Table 6.2E.1.1-1: NR V2X UE Power Class for SL-MIMO and Transmit Diversity
	NR band
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	n38
	
	
	26
	+2/-3
	23
	+2/-3
	
	

	n47
	
	
	26
	+2/-3
	23
	+2/-3
	
	


So the unclear part is that UE may have different PC for different cases, i.e., MIMO and non MIMO case, which makes it unclear how for RAN2 to capture PC, i.e., even if RAN2 copy the PC capability to sidelink band list as follows, it is unclear how to associate the PC to non-MIMO/MIMO case. Please note that for the Uu case, RAN4 has made the following decision in R4-2005652 to align the PC for non-MIMO and MIMO case to solve the mismatch

From Rel-16 and beyond, SA UE declaring PC2 HPUE shall have 26dBm MOP for both 1TX port transmission and 2TX UL-MIMO (if supported)
So it is unclear whether / how to report the power class for sidelink band.
Q2.3-2: Do you agree to send a LS to RAN4 to ask whether/how to report the power class for sidelink band? 

· Yes;
· No (if this option is selected, please indicate the reason);
	Company
	Yes/No
	Comments

	Nokia
	No
	We do not see the necessity to associate from power class to MIMO capability. Power class for non-MIMO UE and MIMO-UE are clearly defined in the tables. 

	
	
	

	
	
	

	
	
	


Q2.3-3: Is there any other RAN4 capability that should be captured for V2X?
	Company
	Comments

	
	

	
	

	
	

	
	


Proposal 1 xxx.

3 Conclusion

We have the following proposals:

Proposal 1
xxx.


4 Reference
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