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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). 

	Huawei, HiSilicon
	No
	We fail to see the motivation to define such a PC5 RRC processing time for the time being. As to Uu, the RRC processing time is defined as the time from the UE receiving the NW’s DL RRC message to the UE being ready to process the UL grant assigned by the NW for sending the UL RRC response. In PC5, however, the UE sending a PC5 RRC message to the peer UE cannot assign SL grant for the peer UE to send back the PC5 RRC response, and therefore the motivation of RRC processing time in Uu does not apply to PC5 RRC. This consequently makes the definition of Uu RRC processing time unable to be reused to PC5.
As the motivation for Uu does not hold anymore for PC5, we fail to see any other motivation for such a PC5 RRC processing time definition at least for now. In such a circumstance, it is even more meaningless to talk about a specific value, unless a clear definition with convincing motivation is first seen.

	OPPO
	No
	

	Apple
	No
	

	Qualcomm
	No
	

	MediaTek
	No
	We agree with Nokia and Huawei.

	
	
	


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.

	Huawei, HiSilicon
	No
	See above our comments for the earlier question.

	OPPO
	No
	

	Apple
	No
	

	Qualcomm
	No
	

	MediaTek
	No
	Agree with Nokia and Huawei.

	
	
	


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 SidelinkParametersNR-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 2.

	Huawei, HiSilicon
	See comments (no Spec impacts needed)
	Technically, both Option-1 and option-2 could be feasible, with the former following the LTE SL way and the later containing basic FGs.

However, we fail to see what Spec impact is further needed by this question. This question is to ask how the NW knows whether UE supports NR SL, which is a NW behavior. Actually, the NW can obviously know that the UE supports NR SL, regardless of receiving which of these two signaling, so how/via which signaling the NW knows the UE support of NR SL is fully up to NW itself. It makes no sense to specify anything to restrict NW behavior, and enforce the NW to be able to know the UE’s support of NR SL only upon receiving one of the two messages but unable to know this even if the other message is received. Therefore, we don’t think any further discussion/spec impact is needed on this point.

	OPPO
	no spec impact
	

	Apple
	
	Agree with Huawei and OPPO

	MediaTek
	Opt. 2
	It makes sense to decouple “capable of sidelink” from “interested in sidelink”, so option 2 is OK. However, since indicating support should only take 1 bit anyway. Probably less overhead of option 2 (i.e., 1 bit to indicate optionality). The decision seems not critical.

	
	
	


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. 

	Huawei, HiSilicon
	Option 2, n = 15
	We think n= 15 is perhaps a good choice, as we may need to depend on a bit more times of retransmission for mode-2, compared with Uu. As per this value and with HARQ RTT = 31 slot, an approximate RLC RTT time table as follows may be chosen as the case for NR SL (here we approximate the values to integral multiples of 100 ms):
Table 2 SL RLC RTT, n=15
SCS (KHz)

SL RLC RTT [ms]

15KHz

500

30KHz

250

60KHz

150

120KHz

100


	Apple
	
	We share the concern with Huawei that current table in 38.306 cannot be simply reused for SL, but we need more time to analyse the proper value of “n”

	Qualcomm
	Option-2, n=5
	n=5 seems sufficient (unclear why a value greater than n=5 would be required). 

Table 3 SL RLC RTT, n=5
SCS (KHz)

SL RLC RTT [ms]

15KHz

200

30KHz

100
60KHz

50
120KHz

25
 

	MediaTek
	2, n = 5
	Agree that Huawei’s reasoning makes sense and we don’t see that the table for Uu can be reused due to the potentially longer HARQ RTT.  With a 31-ms HARQ RTT for 15 KHz, the RLC RTT under option 1 would be less than twice the HARQ RTT, which seems not sensible.

Regarding the choice of n, we think n=31 clearly gives more pessimistic results than necessary (it seems unlikely that a service would be high data rate yet tolerate latencies this large, and at the same time the network would configure the radio resources so that the HARQ RTT is at the maximum length). Besides, the maximum value of the PDB is 500 ms (23.501 table 5.4.4-1), and n=31 can lead to transmission delays longer than this limit. Even n=15 leads to large buffers if we assume the maximum data rate, and we may need some more discussion to downselect between n=15 and n=5.

	
	
	


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 signalling for 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). 

	Huawei, HiSilicon
	Yes
	We request companies to reconsider this issue. The problem we see is mainly that even if we introduce such joint MR-DC+PC5 BCs, following the so called “release independent” principle, it is impossible to decide what the associated PC5 capabilities applied to such BCs actually are, because RAN1/4 have never considered any case of MR-DC control of PC5 in Uu, when they discussed the RAN1/4 PC5 capabilities in this Release. As a result, nobody knows whether the RAN1/4 defined NR PC5 capabilities are really applied to such joint MR-DC+PC5 BCs. RAN1/4 are unlikely to consider such MR-DC control of PC5 in this release. Since RAN2 CANNOT decide the applicability of those RAN1/4 defined PC5 capabilities all by ourselves, the only way-out is to understand that the RAN1/4 defined PC5 capabilities in this release CANNOT be applied to such joint MR-DC+PC5 BCs. 

To this end, even if RAN2 agreed to support the signaling for such joint MR-DC+PC5 BCs, the finally result is that only the BCs themselves (i.e. combos of the frequency bands) can be reported without any associated PC5 capabilities, and we don’t know what sense it makes to report such  BCs w/o any associated PC5 capabilities to the NW (which still has no idea on what the UE can do on such BCs and configures Uu and PC5 accordingly). 

	Apple
	Yes
	We are fine to exlclude this.

	Qualcomm
	Yes
	Agree with rapporteur’s suggestion to exclude this from Rel-16.

	MediaTek
	Yes, agree NOT introduce PC5 BC
	This issue seems orthogonal to cross-RAT control and we understand that the question is whether we would introduce capability signalling for BCs where the UE operates in MRDC on Uu while the MN controls sidelink. We don’t have a really strong view on this but would be OK to exclude it from Rel-16.

	
	
	


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.

	Huawei, HiSilicon
	No, with comment
	First, we have the same comments as in Q2.1.2-3 that RAN1/4 defined capabilities in this release should be considered as not applied to any MR-DC control of PC5 case (including NR-DC), as RAN1/4 never considered such cases when designing UE features. 

We tend to see the issue raised by the Rapp. However, in contrast to an explicit indication, our preference is to explicitly restrict in the field description that the joint Uu+PC5 BCs in TS 38.331/38.306 (i.e. NR Uu) in this release does not apply to the NR-DC case, with the same reason in terms of RAN1/4 defined capabilities as above. 

	OPPO
	Yes
	Network anyway needs to know for a same Uu-BC, whether the associated PC5 BC can work together with NR-DC being configured, or only together with CA being configured.
For the alternative by Huawei, we see it contradictory to the release-independent spirit of band combination. Although we understand that for PC5-BC in MR-DC container, companies tend to avoid it in this release, for NR container, PC5-BC is anyway needed in this release, violating release-independent spirit seems too artificial and not justified at all.

	Apple
	Yes
	

	Qualcomm
	No
	We do not see a compelling reason to introduce this for this release. 

	MediaTek
	Yes
	This is straightforward to do and should be OK in Rel-16.

	
	
	


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.

	Huawei, HiSilicon
	
	See our comments for Q2.1.2-4a above.

	OPPO
	4
	

	Apple
	4
	

	MediaTek
	4
	Agree with Nokia

	
	
	


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
	

	Huawei, HiSilicon
	Yes
	We share the analyses above from the Rapp that the BC list of both LTE and NR PC5 (i.e. supportedBandCombinationListSidelinkEUTRA-NR-r16) is able to cover BCs of LTE PC5 only, BCs of NR PC5 only and BCs of both NR PC5 and LTE PC5, due to the “CHOICE” structure as cited above. Hence, the other two BC list respectively for NR PC5 only (i.e. supportedBandCombinatinListSidelink-r16) and for LTE PC5 only (i.e. supportedBandCombinatinListSidelinkEUTRA-r16) now in the Spec are redundant, and may further result in a trouble for the UE to decide where a BC with only one PC5 RAT should be signalled on earth (i.e. whether included in the LTE/NR PC5 only BC list, or in the joint LTE+NR PC5 list).

Moreover, to have three BC lists may lead to ambiguity to both UE and NW from a fallback PC5 BC perspective. In particular, if a BC of LTE/NR PC5 only is a fallback BC of another reported BC that are of both LTE and NR PC5, it is ambiguous if the fallback BC (with one PC5 RAT only) needs to be reported again in the BC list of its own PC5 RAT. For example, if a NR PC5 only BC is a fallback BC of another BC of both LTE and NR PC5 reported in SupportedBandCombinationListSidelinkEUTRA-NR, the problem is: on the one hand, it seems this fallback BC is automatically supported by the UE and does NOT need to be reported separately; on the other hand, this fallback BC seems to have to be reported again in the NR PC5 only BC list which, as per its definition, looks like the place where all BCs of the NR PC5 only are required to be reported. This further results in the ambiguity to the NW on how/where the UE actually reports the fallback BC of NR PC5 only, and consequently the misalignment between NW and UE (e.g. NW expects it in the NR PC5 only BC list, but the UE assumes it already included in the BC list of both LTE PC5 and NR PC5).Same problem holds for LTE PC5 only BC list. 

So merging the three lists to one, supportedBandCombinationListSidelinkEUTRA-NR -r16, is the correct and simplest way 

	OPPO
	Yes
	

	Apple
	Yes
	

	Qualcomm
	No
	We don’t see a compelling need to introduce this at the present time. 

	MediaTek
	Yes
	Agree that this seems feasible, and Huawei’s analysis makes sense that having separate lists could introduce ambiguity in the fallback mechanism.

	
	
	


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
	

	Huawei, HiSilicon
	Yes
	Similar reason as above for Q2.1.2-5a. 

	OPPO
	Yes
	

	Apple
	Yes
	

	Qualcomm
	No
	

	MediaTek
	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.

	Huawei, HiSilicon
	Yes
	Yes. Since the UE cannot tell whether it is accessing to an eNB implemented based on Rel-16 Spec (and later version), the existing LTE-PC5 BC list is also needed, on top of the mixed LTE-NR PC5 BC list, to inform the “old” eNBs of its LTE PC5 BC capabilities. This is a bit similar to the EN-DC case, where the LTE BCs are both included in the EN-DC BC list and LTE only BC list.

	OPPO
	No
	It is unnecessary to report the same information twice in different places.For legacy eNB, it only understands the old LTE-PC5 only SL BC-list. For R16 eNB, it understand both old and new SL BC-list, and would read both to get the necessary information.

In Uu, the LTE-BCs included in MR-DC container are for the BC of LTE side in a mixed LTE-NR DC configuration, so different from the pure LTE BCs in LTE container, which is for pure LTE CA/DC configuration, so there is no such redundancy in Uu interface, and should not be introduced in PC5 either.

	Apple
	No
	Agree with OPPO.

	MediaTek
	No
	Agree with OPPO

	
	
	


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 38.306 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 ? 

	Huawei, HiSilicon
	Yes
	In order to ensure aligned understanding between the UE and NW on fallback PC5 BC support, such a description should be added in the field description of the PC5 BC list as in Uu. A further comment is that the “should be supported” should be replaced by “shall be supported”, to ensure the complete same understanding between the UE and NW. 

	OPPO
	Yes
	

	Apple
	Yes
	

	Qualcomm
	Yes
	

	MediaTek
	Yes
	

	
	
	


	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 38.306 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.

	Huawei, HiSilicon
	Yes with comments
	First, we share the intention of the Rapp of clarifying the support of fallback BCs   resulting from a joint Uu and PC5 BC, i.e. the support of the combination of a fallback Uu BC (resulting from the Uu BC part) and a fallback PC5 BC (resulting from the PC5 BC part), as shown in the question.

Regarding this FG 15-16 and after a glance at the later questions, we found that this question, along with the Q2.2.5-1, may intend to ask how to describe the simultaneous transmission and/or reception on NR Uu and PC5, for a given joint NR Uu+PC5 BC, and the Rapp may intend to reuse the signalling in legacy LTE V2X SL as much as possible for such simultaneous Uu+PC5 TX/RX indication:

[TS 36.331]

v2x-SupportedTxBandCombListPerBC, v2x-SupportedRxBandCombListPerBC
Indicates, for a particular band combination of EUTRA, the supported band combination list among v2x-SupportedBandCombinationList on which the UE supports simultaneous transmission or reception of EUTRA and V2X sidelink communication respectively. The first bit refers to the first entry of v2x-SupportedBandCombinationList, with value 1 indicating V2X sidelink transmission/reception is supported.
We think it would be fine to reuse such signalling also in TS 38.331/38.306 to indicate each joint NR Uu+PC5 BCs, and further clarify the supported fallback BCs on top of that as proposed by the Rapp above. Considering that the joint NR Uu+PC5 BCs may be related to simultaneous TX and RX respectively, a suggested wording is provided as follows from our side -- for each joint NR Uu+PC5 BC:
“Indicates, for a particular band combination of NR Uu, the list of supported band combinations for which the UE supports simultaneous NR Uu communication and transmission or reception for NR/V2X sidelink communication, respectively. The first bit refers to the first entry of supportedBandCombinationListSidelinkEUTRA-NR, with value 1 indicating NR/V2X sidelink transmission/reception is supported. For each band combination reported in the list, a combination, which consists of a fallback band combination resulting from the associated Uu band combination and a fallback band combination resulting from the associated sidelink band combination, shall be supported by the UE.”
We are open to detailed wording, but our key point is to make sure the UE and NW have completely the same understanding on the joint Uu and PC5 BCs actually supported by the UE.

	OPPO
	Yes
	We are fine with the way proposed by HW above.

	Apple
	Yes
	

	MediaTek
	Yes
	The UE supports simultaneous transmission on UL and SL, where the UL comprises the UL band combination and the SL comprises the SL band combination.

	
	
	


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.
Alt-3: The note can be kept as it is. In other words, the note can be understood that for such a band, i.e., a band with only PC5 interface but without possibility of Uu interface deployment, e.g., n47, the UE may or may not support the NR Uu configuration of the related FGs with this note. For each such band, the UE needs to further indicate to the NW whether it supports the NR Uu configuration for the related FGs.
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)
· Alt-3 as above, i.e. the NOTE is applicable to a PC5 band without the possibility to deploy Uu interface as defined by RAN4; for such a PC5 band, the UE further indicates whether it supports the NW configuration of related FGs. 
	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.  

	Huawei, HiSilicon
	Alt 1 (with comment)or Alt 3
	First, we may not need to further investigate how such PC5 band mentioned in this note is defined, because this is an issue on how to define an attribute for a band and has already been done by RAN4 in TS 38.101 (See agreed CR R4-2006746, Table 5.2-1). That is, RAN2 does not need to further look into whether/how to specify this part of the NOTE “in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1”. Therefore, we may not need to add extra “RAN2 understanding” on top of RAN4 definition as in Alt-2, and only need to refer to RAN4 spec for such bands whenever needed.

Then what RAN2 may need to further discuss is whether/how to indicate the support of NW configuration for such “PC5-only” band by the UE, i.e. the green part of the NOTE “configuration by NR Uu is not required to be supported”. From our perspective, there can be two possible ways on the table:

· Alt-3: as per contacts with our RAN1 delegates, Alt-3 may well reflect RAN1’s original intention, i.e. on a PC5-only band defined by RAN4, the UE may choose to support or to not support the NR Uu configuration of the related FGs with this note. Furthermore, UE can include such PC5-only band(s) in the PC5 band/BC list reported to the NW, but needs to indicate explicitly whether it supports NR Uu configuration for each of such PC5-only band reported.

· Alt-1: After careful reading and some offline with the Rapp, Alt-1 seems to mean that the UE should not include such PC5-only band(s) in the PC5 band/BC list reported to the NW, because such PC5-only band(s) have nothing to do with NR Uu configuration (and thus only rely on pre-configuration), and also may have no impact to UE’s NR Uu communication. If this is correct understanding of Alt-1, it is also acceptable to us.

We are open to go with either alt-1 or alt-3. If Alt-3 is finally agreed, perhaps we need to further discuss whether an additional capability bit, i.e. support of Uu configuration, needs to be further introduced to indicate support of NW configuration, and whether it should be with a granularity of per band, per BC or others. If Alt-1 is finally agreed as what we understand above, perhaps some restrictions are needed to prevent such PC5-only band/BC from being reported in the capability signalling, e.g. something like “If the UE does not support configuration by NR Uu in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1, it does not include this band in the PC5 band/BC list reported to the NW”.

	OPPO
	Alt-1 or Alt-2
	Alt-2 is mainly to address the concern that the related basic FGs for n47-like band may not support Uu configuration even when in operator-managed area. We are open to leave it as it is, i.e., Alt-1, so does not change anything at RAN2.
For the suggestion from HW “If the UE does not support configuration by NR Uu in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1, it does not include this band in the PC5 band/BC list reported to the NW”, to us it is too obvious to be captured explicitly.
For Alt-3, it seems less motivated, since if a PC5 band does not support Uu configuration, it is straightforward that UE simply does not report it in the UE capability, rather than reporting it in the capability but indicating it does not support Uu configuration..

	Apple
	Alt 2
	As cross-carrier configuration is supported in RRC, this NOTE does not make sense for operator-managed bands, which may also include n47. Note need to be revised.

	Qualcomm
	Alt-1
	Our understanding of RAN1’s intention for this note is that for bands, such as n47, the UE is not required to support configuration by NR Uu, without any other conditions. 

	MediaTek
	Alt 3
	

	
	
	


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 if one 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. 

	Huawei, HiSilicon
	Others
	Our understanding is to refer to Table 5.2-1. RAN2 may decide one of them by ourselves, and then send LS to RAN1/4 to inform them of our decision. If later they respond with a different Table that should be referred to, RAN2 does the editorial change later. 
Also note that RAN4 has already made the conclusion and captured such “a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1” in their Spec; we are not fine to challenge/re-discuss in RAN2 what has already been captured in RAN4 Spec, as this has been a RAN4 issue from the very beginning (i.e. how to defined a band attribute) and is within RAN4’ s expertise.

	OPPO
	Alt-1 + Alt-4
	We are fine with the suggestion by HW, i.e., change it to Table 5.2-1 and LS to RAN1/4 to confirm.

	Apple
	
	Agree with Huawei, send LS to RAN1/4 to confirm

	Qualcomm
	Alt-2
	Our understanding is the note refers to Table 5.2E.1-1. We are fine to send an LS to RAN1/4 to confirm.

	MediaTek
	Alt-1
	It should be Table 5.2E.1-1 or section 5.2E.1

	
	
	


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). 
Although the agreement above provides a way to capture the FG, the note above leads to another issue, i.e., if within a same FG, some components are not required to be supported even if other components of the FG is supported, it is unclear how to capture the component with 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 (the note with the note above), 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.


	Huawei, HiSilicon
	Yes, with comment
	We share the intention of the question asked. More accurately, such a NOTE actually places the optionality of the corresponding component in some special cases (i.e. if the associated band is the PC5-only band). If it is out of the special  case, the component is still automatically supported, once the corresponding FG is supported, similar to other components w/o such a note. 

We see the need to reflect such “conditional optionality”, i.e. optional only in some special cases, in the filed description for the corresponding component. Specific example, see our comments to the later question. 

	OPPO
	Yes
	

	Apple
	Yes
	

	Qualcomm
	Yes
	

	MediaTek
	Yes
	

	
	
	


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 component with 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. 

	Huawei, HiSilicon
	Alt-1 with modification
	We share the intention of Alt-1. However, since such a component capability is actually “conditionally optional” (i.e. optional only for PC5-only band), in the field description of the associated FG and the component, it is necessary to clarify the applicability of such OPTIONALITY. A suggested description is as follows, as per the FG framework in current TS 38.306:
“FG 15-X 
Indicates whether FG 15-X is supported. If supported, this parameter indicates the support of the capabilities and includes the parameters as follows:

-
Component-X: whether the UE supports Component capability X, if the PC5 band is  a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1; otherwise, the component capability X is mandatorily supported (i.e. indicated as “supported”)

-
Component-Y, which indicates the value of Component Capability Y.

This field is only applicable if the UE supports V2X sidelink communication.”
In terms of the specific signalling structure, we think a neater and clearer way would be to replace the per component optional bit in Alt-1 by including two explicit values, i.e. {supported, notSupported}, in ENUMERATED, as follows:


FG-15-X

SEQUENCE {


component-Y




ENUMERATED {value1, value2},



[…]



component-X




ENUMERATED {supported, notSupported}

}














OPTIONAL

Such a signalling structure has the same effect as above Alt-1, but it can (at least in form) avoid violating the basic principle to capture FGs per earlier RAN2 agreements, that only components of “value range” type are included in each FG without optional bits (since here the value range for component-X is just “supported” and “nonSupported”). Therefore, if intention of Alt-1 is agreed, we suggest to adopt the above signalling structure, instead of introducing a per component optional bit.

	OPPO
	Alt-1
	We are fine with the suggestion by HW.

	Apple
	Alt-1
	

	Qualcomm
	Alt-1
	

	MediaTek
	Alt-1
	

	
	
	


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
	

	Huawei, HiSilicon
	Option-2
	We could keep the agreed RAN2 capability signalling, but the Sum maximum number of CG supported by the UE needs to be further captured as per RAN1 conclusion, i.e. 8 per UE at maximum.

	OPPO
	Option-2
	The field description of RAN2’s capability bit “multipleConfiguredGrantsSidelink-r16” is:
Indicates whether UE supports 8 sidelink configured grant configurations (including both Type 1 and Type 2) in a resource pool. If absent, for each resource pool, the UE only supports one sidelink configured grant configuration

Current RAN2’s capability bit already cover the sum maximum number of CG, so we can just leave it as it is.


	Apple
	Option 2
	

	Qualcomm
	Option-2
	

	MediaTek
	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
	

	Huawei, HiSilicon
	See comment
	By seeing such a Note both in FG 15-2 and 15-3, we understand this NOTE is to capture the maximum SL process number supported by the UE. This should have nothing to do with simultaneous Mode-1 and Mode-2 configuration, but means how many slidelink processes at maximum can be supported, if the UE itself supports Mode-2 only, Mode-1 only or both.

However, it is unclear why the maximum number of transmitting HARQ processes couldn’t be a per UE capability, as in LTE V2X SL. Since the mode itself is a per-UE configuration and there seems to be no differences on the SL HARQ process operation across PC5 bands, it seems not of much sense to make this capability per band as now in the NOTE?

	OPPO
	No
	If the UE is configured with either mode-1 or mode-2, the reported HARQ number of B/C are sufficient. I.e., unless one considers the simultaneous mode-1/2 scenario, we fail to understand the point from this NOTE.

	Apple
	No with comment
	Not clear to me why this NOTE is needed as NR SL R16 does not support simultaneous mode 1 and mode 2 operation.

	Qualcomm
	No
	Our understanding is that during the RAN1 discussion, it was unclear if concurrent mode-1 and mode-2 was explicitly prohibited. Given the RAN2 agreement, this note is not required.

	MediaTek
	No
	Supposed to be no impact since we don’t suppose simultaneous mode-1 and mode-2.

	
	
	


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
. parameters

3 Definitions for feature:
SU-MIMO Inferference Wiligation advanced receiver:
- RML (reduced complexity ML) receiverswith enhanced inter-siream interference suppression far SU-MIMO
transmissionswith rank 2 with 2 RX antennas:
- RML (reduced complexity ML) receiverswith enhanced inter-siream interference suppression far SU-MIMO
transmissionswith rank., 3, and 4 with 4 RX antennas
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
	

	Huawei, HiSilicon
	Yes
	It clearly says that this capability does not need to be known by the gNB, and we did not find any reason for the RAN to know it either. So there is no need to report. 

	OPPO
	Yes
	

	Apple
	Yes
	

	Qualcomm
	No
	Since RAN1 has specified this as per band combination, it should be noted as such.

	MediaTek
	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
	

	Huawei, HiSilicon
	Yes
	There is not much we can do in RAN2. 

	OPPO
	Yes
	We need to pend the implementation of this FG.

	Apple
	Yes
	

	Qualcomm
	Yes
	

	MediaTek
	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.

	Huawei, HiSilicon
	Alt-1
	See our comments as 2.2.1-6b (together with FG 15-16).

	OPPO
	Alt-2 + Alt-3
	No extra UE capability is needed i.e. we can assume UE can receive downlink and sidelink for any Uu and PC5 band combination if simultaneous Uu/PC5 transmission is supported. In addition, send LS to RAN-1.

	Apple
	Alt-3
	Although we think Alt 2 is probably the right way, but prefer to check with RAN1 first.

	Qualcomm
	Alt-1
	Follow LTE approach. 

	MediaTek
	Alt-1 + Alt-3
	

	
	
	


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.

	Huawei, HiSilicon
	No
	This is a RAN1 defined feature, so RAN1 conclusion should be followed. And we see no motivation to report it to gNB, so it could be captured as one of “optional features w/o UE capability signalling parameter”

	OPPO
	No
	Same view as HW, i.e., since the rank is not to be configured by network, it is only needed for PC5-RRC, and RAN2 can follow RAN1 agreement on this.

	Apple
	NO
	Agree with Huawei and OPPO

	Qualcomm
	No
	

	MediaTek
	Yes
	Agree with Nokia

	
	
	


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

	Huawei, HiSilicon
	No
	This is a RAN1 defined feature, so RAN1 conclusion should be followed. We see no motivation to report it to gNB, so it could be captured as one of “optional features w/o UE capability signalling parameter”

	OPPO
	No
	Same view as HW, i.e., since the rank is not to be configured by network, it is only needed for PC5-RRC, and RAN2 can follow RAN1 agreement on this.

	Apple
	No 
	Agree with HW and OPPO

	Qualcomm
	No
	

	MediaTek
	Yes
	Agree with Nokia


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
	

	Huawei, HiSilicon
	Yes
	We share the Rapp’s intention and see the need to specify it. A Per Band parameter as in Uu is needed for SL.

	OPPO
	Yes
	

	Apple
	Yes
	

	Qualcomm
	Yes
	

	MediaTek
	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.
Q2.3-2a: 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. 


	Huawei, HiSilicon
	No
	Wait for RAN4 discussion. No LS needed from RAN2. 

	OPPO
	Yes
	As for bandwidth, RAN4’s understanding seems the old band list for Uu would be used for PC5, and thus assumed the existing field, including power class, would exist already, which is not the case. So a LS seems to be a safer solution.

	Apple
	Yes
	No harm to send a LS to check

	Qualcomm
	Yes
	

	MediaTek
	Yes
	

	
	
	


Q2.3-2b: If No is selected for Q2.3-2a, do you agree to indicate the supported power class for sidelink band? 

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

	
	
	

	
	
	

	
	
	

	
	
	


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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�This may need to be SidelinkParametersNR-r16, as here is only talking about NR SL.


�Just to clarify:





The question here are for, e.g.,





In 15-1:


Note: Component 8 is not required to be signalled in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1





In 15-2:


FFS: Component (9) is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1


Note: Component 11 is not required to be supported in a band indicated with the PC5 interface in 38.101-1 Table 5.2E-1





In 15-3:


Note: Component 6 is not required to be signalled in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1


Note: Component 11 is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1





..





I.e., how to capture the per-component note in spec this is different from the statement in the box, which is for all the components in a FG.


 


�Just to clarify: the main issue is whether we need to introduce a PC field for PC5 band, while if one check the table for MIMO case, it seems needed because PC2 is included, yet if one check the table for non-MIMO case, it seems not needed because only PC3 is included, which triggers the question here in Q2.3-2a.
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