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This contribution summarizes the following email discussion/approval in AI 7.2.11. 
[102-e-NR-UEFeatures-TEI-02] Email discussion/approval on mandatory/optional for NR TEI (after the completion of TEI-01) by 8/26 – Hiroki (DCM)
· Whether the FG14-8 is mandatory with capability signaling or optional with capability signaling, including possibility of mandatory for UEs supporting with 4 or more carriers
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1. 
FG14-8
	14. NR TEI
	14-8
	CSI trigger states containing non-active BWP
	1. CSI trigger states containing non-active BWP
	
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	Agreements:
TEI – “CSI trigger states containing non-active BWP”
・When a UE is triggered with a CSI report for a DL BWP that is non-active, the UE is not expected to report the CSI for the non-active BWP and the CSI report associated with the BWP is omitted.
・When a UE is triggered with aperiodic CSI-RS in a DL BWP that is non-active, the UE is not expected to measure the aperiodic CSI-RS. 
・The above non-active BWP is the non-active BWP when receiving the associated CSI-RS with the following relaxation for UE processing. 
In the CC of the associated CSI-RS, if the active BWP when receiving the CSI-RS is different from the active BWP when receiving the triggering DCI
The last symbol of the PDCCH span of the DCI carrying the BWP switching shall be no later than the last symbol of the PDCCH span of the CSI trigger DCI, irrespective of whether they are in the same CC or not and irrespective of whether they are in the same SCS or not.
The UE is not expected to have any other BWP switching in that CC after the last symbol of the PDCCH span covering CSI trigger DCI and before the first symbol of the triggered CSI-RS resource.
・Note: the UE is not required to measure P/SP-CSI-RS in the non-active BWP per current specification
	[Mandatory or Optional] with capability signaling



Following proposals are made in contributions.
	[2]
	One remaining issue on Rel-16 NR TEI is whether the following 14-8 is mandatory with capability signalling or optional with capability signalling.
	14. NR TEI
	14-8
	CSI trigger states containing non-active BWP
	2. CSI trigger states containing non-active BWP
	[Mandatory or Optional] with capability signaling


Per RAN1 common understanding, this feature is critical to NW’s operation involving multiple carriers or BWPs. The reason that companies want to introduce this FG is to reserve time for UE vendors to implement and test this feature. To make it mandatory with capability signalling will resolve companies’ concern on product timeline. After the IoT test of the features to enable multi-carrier/BWP operation, this feature should be mandatorily supported to ensure the NW works well. Hence, we support to make it mandatory with capability signalling. 
Proposal 5: Support to make 14-8 mandatory with capability signalling.

	[4]
	We prefer FG 14-8	 CSI trigger states containing non-active BWP to be mandatory with capability signalling. We realize that this might be too challenging to some low performance UEs, but since the feature is essential for supporting deployment with large number of component carriers, we the FG to be conditionally mandatory for such UEs. For UEs supporting less than X carriers in CA this feature can be optional. X can for instance be 4.
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Based on the above contributions, it is agreed to discuss following point in the email discussion [5].
Discussion point #3
· Whether the FG14-8 is mandatory with capability signaling or optional with capability signaling, including possibility of mandatory for UEs supporting with 4 or more carriers

2.1	Proposal and discussion
Based on the contributions, following proposal is made. Making FG14-8 as mandatory for all Rel-16 UEs may be concerned by some companies as in previous meeting, and hence compromised proposal in [4] can be the starting point for discussion in this meeting.
FL proposal 1:
· FG14-8 is mandatory with capability signaling for UEs supporting CA with more than 3 carriers
· FG14-8 is optional with capability signaling for UEs not supporting CA with more than 3 carriers

Companies are encouraged to check above FL proposal and to provide feedback if any in below. If you cannot accept the FL proposals, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposals: 
	Company
	Comment

	Qualcomm
	We do not agree with the proposal. FG14-8 should be optional with capability signaling, same as all other TEIs that are not related to initial access. 

	OPPO
	We share the same view as Qualcom that we should the same principle that R16 advanced features should be optional except the one related to initial access. 
Thus FG14-8 should be optional with capability signalling 

	Ericsson
	In our opinion: NOT all of the mandatory features must be related to initial access; just as NOT all the spec text is associated with a UE feature. It is understandable a low performance UE, not capable of supporting multiple CC, does not support FG14-8. For a high-performance UE, supporting 4 or more than CC, for the sake of UE’s own performance to reduce singnaling overhead during the transition period when acticate/deactivate a CC, the FG14-8 shall be supported as mandatory. It is mutully beneficial for both gNB and UE. 

	ZTE
	We support FL proposal. Our view is similar as Ericsson’s. This feature is tied with multi-CC operation. FL proposal means not all UEs need to implement this feature. For a UE supporting relatively large number of CCs, without this feature, multi-CC operation cannot work properly anyway. So to make the UE capability reporting tied with the supported number of CCs is a reasonable way forward, considering we have discussed this issue for several meetings. 

	Nokia
	There is no IoDT reason in a feature like this to have a capability bit in the first place, and the most sensible way forward would be to make this a Rel-16 mandatory feature without any signalling. As this is obviously not possible, we would support the FL proposal. Here the signalling part would not really be needed for the UEs for which it is mandatory, but as the signalling needs to be there for the UEs for which it is optional, the FL proposal as it now stands is a reasonable compromise.

	Apple
	FG14-8 should be optional with capability signalling irrespective of the number of CCs. None of the Rel-15 UE supports this, and they are all in the market, we do not even understand how it can even help NW to force Rel-16 UE to support this 



Updated FL proposal 1:
· FG14-8 is optional with capability signaling

	Company
	Comment

	Ericsson
	Network will be able to differ Rel-15 and Rel16 UE. But for Rel-15 UE they may have problem when activating and deactivating CCs if the number of supported CSI report is small compare with number of supported CCs, those UE may experience more problem during transition period. 
Great effort has been taken from both gNB and UE side to achieve high performance, it would be unfortunate to let these effort being destroyed because of the essential procedures NOT getting supported properly. 

	Apple
	I agree that with active SCell management such as the SCell dormancy in Rel-16 and SCell activation/deactivation enhancement currently being discussed in Rel-17 DSS, as well as dynamic BWP switching, there is potential benefit of FG14-8. It would be unfair for me to say that RRC reconfigurations of trigger state or CSI report is the best solution.
It is just that making FG14-8 mandatory is hard for us to accept in standard. A decent modem will support a lot of optional features which I know for sure and it is normally based on the feedback and discussion with infra-vendor product team. I am just worried that almost every FG can have the similar discussion. Making a FG mandatory is one-direction promise from UE vendor without any insurance from infra-vendor while alignments between UE and infra-vendor product team is bi-directional. 
Like you suggested, on different note, I do confirm with our RAN2 that UE will report its Release. Imagine, how can this FG be a basic component of the whole Rel-16. In fact, even in a single WI, basic feature and component are always very heated debate even at the plenary level. Making FG14-8 mandatory disproportionately amplifies the importance of this FG, in our view. I feel it is very likely that this FG will be supported, to be honest, after some alignment with Infra-vendor, but that is a parallel discussion.
I hope you won’t have bad feeling about it and understand our position. I also understand with flexible NR design and so many FGs, it is tough for everyone including infra-vendor. But, in the end, we still need this FG to be optional.

	Ericsson
	I just felt the function provided by FG14-8 is still underestimated.  The application of this UE feature is not for those advanced features you mentioned, but for basic CA support. What would be a proper design, if a UE aiming to achieve high performance with multiple CCs but suffering difficulties when activating and deactivating on different carriers, especially when channel condition is getting worse? A conservative gNB algorithms may try to minimizing assignment of more and frequent multi-CC services for those UEs. In the end, those UEs will perform worse than other UEs supporting FG14-8.
The reason we are pushing for this feature to be mandatory is not only for gNB to achieve a harmonized carrier aggregation performance, but also for UE to achieve its full CA potential proportional to the implementation effort being spent.
Thanks for sharing your true opinion that you may support this FG eventually. At least we reached better understanding after many rounds of discussion

	Apple
	It is kind of sad that even though I agree with almost all the statement you stated here, our position is still opposite. 

SCG and SCell management is very crucial for us especially for FR2. I still feel that even with this feature being optional in the spec, good and useful feature will be implemented and deployed in the field especially with the concern on the potential power and thermal issues from FR2 deployment. 

	Nokia
	The trouble with making feature-deployment enabling components optional so that the UEs can later on choose what they implement means that there is no standard, there is a buffet table of standards and the actual standard of what to implement needs to be figured out before the products can be launched, when 3GPP as the standardization organization shies away from this duty.
 
In a feature like 14-8 we have no other option when planning the gNB implementation but to plan for the UEs that do not support the FG14-8, and when the gNB utilization for FG14-8 feature is not initially there it will discourage the UEs to bother with having the support when without it they work just as well as the competition. We already compromised and agreed that the full optionality is there for those UEs that Apple thought that there the benefits are smaller and would of course hope that the compromise proposal that was on the table would be OK for a feature that should be of very small implementation effort in the UE. Actually we would not be surprised if at least some of the Rel-15 UE implementations would behave according to the FG14-8 without any changes.

	Apple
	I followed NR eMIMO and a few other FGs, they are all optional with capability signaling. I still feel some of them will be implemented and deployed, at least it is our plan. But what we implement needs to align with Infra-vendor so that we can test it, of course, we will also try to judge whether a feature is useful or not.
FG14-8 is a useful feature in my view. When NW gives us PUSCH grant, it is of UE interest not to waste the grant, instead to update the NW with the latest CSI as much as possible, subject to the UE processing capability. 
But normally for FR1, AP-CSI comes with very stringent timing requirement specified in 38.214 as Z and Z’, especially for low latency AP-CSI feedback. It may cause UE extra time to perform CSI pruning etc. If enabled, this feature also needs to be thoroughly tested at least for BWP switch and SCell deactivation. I cannot say there is definitely show stopper, in fact, I have a high feeling that UE will support it. But making this mandatory feature is another level of commitment from standard team. I mean, making a feature optional does not mean UE already decided not to support it. It is just that we have to finish ASN.1 that may not have time aligned with product planning which is the same issue for both infra-vendor and device vendor.
Having said all these, we really appreciate the good discussion. It is just a topic that it is unhappily unhappy or unhappily happy. Sorry for this. 
We support current FL proposal.

	Qualcomm
	I know I sound like a broken record but I have to repeat. We think that every individual feature in Rel-16 should be optional unless it is initial access related. 
As Haitong explained, this does not add extra burden on the gNB because the gNB will just treat some Rel-16 UEs regarding certain aspects same as Rel-15 UEs. The implementation is already there. We neither create a new fork in the standard, nor do we introduce multiple alternate new solutions. 
I understand that Karris’s point is different, it is about the possibility that making this FG optional makes it more likely that the gNB doesn’t initially implement the feature. Given that the feature is seen beneficial by the infra vendors, it should be implemented based on its own merits. We have a bit of concern if we start making features mandatory for the purposes of incentivizing gNBs to implement features.   

	Ericsson
	The message is clear that this FG is important and essential for supporting carrier aggregation on multiple component carriers, as we stated repeatedly many times, comparing the effort being spent on supporting CA from UE side, it would be unfortunate if a UE doesn’t support this feature and get degraded CA performance. The whole network performance will also be impacted and degraded. 
Having said that, we respect FL’s decision to conclude the discussion. 



Based on the email discussion, following agreements were made.

Agreements:
· FG14-8 is optional with capability signaling


Conclusion
Based on the email discussion, following agreements were made.

Agreements:
· FG14-8 is optional with capability signaling
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Appendix: UE features list for NR TEI in [1]
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	14. NR TEI
	14-1
	Multiple LTE-CRS rate matching patterns
	1) Maximum number of LTE-CRS rate matching patterns in total within a NR carrier using 15 kHz SCS
2) Maximum number of LTE-CRS non-overlapping rate matching patterns within a NR carrier using 15 kHz SCS
	5-28 (Rate-matching around LTE CRS)
	Yes
	N/A
	
	Per band
	N/A
	N/A (FR1 only)
	N/A
	For DSS

The number of the additional CRS rate matching patterns reported in Rel-16 is accounted in the total number of rate matching pattern reported by the UE for Rel-15 by using pdsch-RE-MappingFR1-PerSymbol/pdsch-RE-MappingFR1-PerSlot and pdsch-RE-MappingFR1-PerSymbol/pdsch-RE-MappingFR1-PerSlot

UE reporting component 1 for 14-1 also reports component 2.
Reporting of values of Component 1 larger than two is only applicable when reporting values of Component 2 larger than one.
	Optional with capability signalling

Component 1:{2, 3, 4, 5, 6}

Component 2: {1, 2, 3}

	14. NR TEI
	14-1a
	Two LTE-CRS overlapping rate matching patterns within a part of NR carrier using 15 kHz overlapping with a LTE carrier
	1. Support of two LTE-CRS overlapping rate matching patterns within a part of NR carrier using 15 kHz SCS overlapping with a LTE carrier
	14-1 
	Yes
	N/A
	
	Per band
	N/A
	N/A (FR1 only)
	N/A
	For DSS

The number of the additional CRS rate matching patterns reported in Rel-16 is accounted in the total number of rate matching pattern reported by the UE for Rel-15 by using pdsch-RE-MappingFR1-PerSymbol/pdsch-RE-MappingFR1-PerSlot and pdsch-RE-MappingFR1-PerSymbol/pdsch-RE-MappingFR1-PerSlot
	Optional with capability signaling

	14. NR TEI
	14-2
	PDSCH Type B mapping of length 9 and 10 OFDM symbols
	1. support of PDSCH Type B scheduling of length 9 and 10 OFDM symbols
2. support of DMRS shift for length-10 symbols
	5-6a (PDSCH mapping type B) 
	Yes
	N/A
	
	Per band
	N/A
	N/A (FR1 only)
	N/A
	For DSS

FG10-8 covers PDSCH type B mapping without DMRS shift due to CRS collision.
	Optional with capability signaling

	14. NR TEI
	14-3
	One slot periodic TRS configuration for FR1
	1. UE can be configured with one-slot periodic TRS configuration only when no two consecutive slots are indicated as downlink slots by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated
	2-51 (CSI-RS for tracking)
	Yes
	N/A
	
	Per band
	N/A (TDD only)
	N/A (FR1 only)
	N/A
	UE can be configured with one-slot periodic TRS configuration only when no two consecutive slots are indicated as downlink slots by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated.

This FG is not also applicable for the case that all slots are indicated as flexible 
	Optional with capability signalling


	14. NR TEI
	14-4
	SRS Tx switch with allowing downgrading configuration
	1) Support SRS Tx port switch

	2-55
	Yes
	N/A
	
	Per BC (same reporting type as srs-TxSwitch in Rel-15)
	N/A
	N/A
	N/A
	Agreement:
•Rel-16 UE capability design for SRS antenna switching in conjunction with the existing Rel-15 UE capability should allow UE to indicate support of one of the following combinations 
o{t1r1, t1r2}
o{t1r1, t1r2, t1r4}
o{t1r1, t1r2, t2r2, t2r4}
o{t1r1, t2r2}
o{t1r1, t2r2, t4r4}
o{t1r1, t1r2, t2r2, t1r4, t2r4}
oNote: Detailed signaling design is up to RAN2

	Optional with capability signalling

Component 1: Candidate value set:
{
o{t1r1, t1r2}
o{t1r1, t1r2, t1r4}
o{t1r1, t1r2, t2r2, t2r4}
o{t1r1, t2r2}
o{t1r1, t2r2, t4r4}
o{t1r1, t1r2, t2r2, t1r4, t2r4}
}

Component2: Candidate value set: {yes, no}

Component 3: Candidate value set: {yes, no}

	14. NR TEI
	14-5
	Half-duplex UE behaviour in TDD CA for same SCS
	1) Support for directional collision handling between reference and other cell(s) for half-duplex operation in CA with same SCS
	6-5 and simultaneousRxTxInterBandCA not supported
	Yes
	N/A
	
	Per BC
	N/A (TDD only)
	N/A
	N/A
	Half duplex UEs that do not indicate this capability should still be able to operate half-duplex TDD CA (i.e. simultaneousRxTxInterBandCA not  supported) per Rel15 specifications if network ensures same transmission direction across all the serving cells
	Optional with capability signaling

	14. NR TEI
	14-6
	New RACH configuration for FR1 TDD
	1. new RACH configuration entries with subframe number 2 and/or 7 for RACH periodicity longer than 10 ms
	
	No
	N/A
	
	N/A
	N/A (TDD only)
	N/A (FR1 only)
	N/A
	Agreement:
•A new UE capability is not introduced for this TEI, i.e., it is a mandatory UE feature for Rel-16.
	Mandatory without capability signalling

	14. NR TEI
	14-7
	New capability for beamSwitchTiming values of 224 and 336
	1. Indicates the minimum number of required OFDM symbols {224, 336} between the DCI triggering aperiodic CSI-RS and the corresponding aperiodic CSI-RS transmission in a CSI-RS resource set configured with repetition ‘ON’
· Candidate values: {224, 336}

	2-28
	Yes
	N/A
	
	Per band
	N/A
	N/A (FR2 only)
	N/A
	Agreements:
・48 is used as the beam switching threshold for Ues reporting 224 or 336
ØWhen using the higher values of the feature (sym224 and sym336), beamSwitchTiming indicates the minimum number of OFDM symbols between the DCI triggering of aperiodic CSI-RS and aperiodic CSI-RS transmission in a CSI-RS resource configured with repetition ‘ON’ to apply TCI indication in CSI-RS triggering DCI.
	Optional with capability signaling

	14. NR TEI
	14-8
	CSI trigger states containing non-active BWP
	3. CSI trigger states containing non-active BWP
	
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	Agreements:
TEI – “CSI trigger states containing non-active BWP”
・When a UE is triggered with a CSI report for a DL BWP that is non-active, the UE is not expected to report the CSI for the non-active BWP and the CSI report associated with the BWP is omitted.
・When a UE is triggered with aperiodic CSI-RS in a DL BWP that is non-active, the UE is not expected to measure the aperiodic CSI-RS. 
・The above non-active BWP is the non-active BWP when receiving the associated CSI-RS with the following relaxation for UE processing. 
In the CC of the associated CSI-RS, if the active BWP when receiving the CSI-RS is different from the active BWP when receiving the triggering DCI
The last symbol of the PDCCH span of the DCI carrying the BWP switching shall be no later than the last symbol of the PDCCH span of the CSI trigger DCI, irrespective of whether they are in the same CC or not and irrespective of whether they are in the same SCS or not.
The UE is not expected to have any other BWP switching in that CC after the last symbol of the PDCCH span covering CSI trigger DCI and before the first symbol of the triggered CSI-RS resource.
・Note: the UE is not required to measure P/SP-CSI-RS in the non-active BWP per current specification
	[Mandatory or Optional] with capability signaling
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