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1. [bookmark: _Ref5850594]Introduction
This contribution summarizes the following email discussion/approval regarding UE features for NR-U after RAN1#101-e meeting.

[101-e-Post-NR-UE-Features-11] Email discussion/approval for remaining issues on UE features for NR-U till 8/4 – Hiroki (DCM)
· Whether/how to define FG[10-31]

At the RAN#88-e meeting, following proposals were endorsed [3]. Hence, for RAN1 UE features list for NR-U, above remaining issue should be solved by the end of the first week of August e-meeting at latest.
	· 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.
· No extra effort is taken on specifying basic feature groups for certain scenario/purpose before finalizing UE capabilities for each WI in each WG.
· It is confirmed that each feature group (FG) including potential basic feature group has its own capability bit, and RAN2 finalizes UE capabilities specification in Q3 irrespective of whether a FG is part of basic feature groups for certain scenario/purpose or not.





- 1/21 -
1. 
1. Discussion on whether/how to define FG[10-31]
2.1	Summary on the discussion 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

	10. NR-unlicensed
	[10-31]
	[Support of CSI-RS measurements for CSI reporting and tracking without COT duration from DCI 2_0]
	[·    Perform CSI measurements for reporting and tracking using CSI-RS resources that are not within a COT duration indicated by DCI 2_0
·    Note: This includes the cases when DCI 2_0 is not configured and when DCI 2_0 is configured but COT duration is not provided by either CO duration field or SFI.]
	TBD
	Yes
	N/A
	
	[Per band]
	N/A
	N/A
	
	
	Optional with capability signaling



Based on the discussion on FG[10-31] during RAN1#101-e meeting, the following proposal was made.
Proposal:
	Index
	Feature group
	Component
	Note

	10-31
	Support the reception of higher-layer configured CSI-RS without SFI and CO-duration
	Support reception of higher-layer configured CSI-RS when neither SFI nor CO-duration is configured to UE on a cell with shared spectrum access
 
	Note 1: The cases without SFI and CO-duration include (1) DCI 2_0 is not configured to the UE, and (2) DCI 2_0 is configured to the UE, but neither SFI nor CO-duration is configured.
 
Note 2: If UE does not indicate this capability, UE does not support reception of P/SP-CSI-RS when neither SFI nor co-Duration is configured on a cell with shared spectrum access.


-      For a UE capable of FG 10-31,
  If new RRC parameter is configured, UE applies new CSI-RS validation rule.
  If not, UE may perform blind detection of P/SP-CSI-RS on top of CSI-RS rule defined by current specification.
-      For a UE incapable of FG 10-31,
  UE does not support reception of P/SP-CSI-RS when neither SFI nor co-Duration is configured on a cell with shared spectrum access.
 
	Company
	Comment

	MediaTek
	We support this FG. Furthermore, the type is “per band” since this is only applicable to unlicensed bands. 

	Ericsson
	We are supportive to have a FG for CSI-RS validation based on new RRC parameter, but we are NOT suppritve of the proposed FG 10-31 by MTK.
We are supportive of FG 1-31 proposed by QC during email discussion which was formulated at the following:

· FG 10-31 proposed by QC (agreeable to Ericsson):
	Index
	Feature group
	Component
	Note

	10-31
	Support of P/SP-CSI-RS reception with the new RRC parameter is configured
	1. Validate P/SP-CSI-RS reception when receiving a DCI granting a PDSCH over the same set of symbols
2. Validate P/SP-CSI-RS reception when receiving a DCI triggering a A-CSI-RS over the same set of symbols
	



Our reasonings is as the following:
· The main reason is that the FG proposed by MTK contradics with the agreement, and potentially proposes new behavior that are needed to be agreed first, before being considered in a FG.
· As the componenet description in MTK proposal shows, this FG, the FG should indicate the new behavior that is agreed in Rel-16 when SFI and CO-duration are not configured on shared scpectrum (Condition for the new behavior per agreement, covers both cases in Note 1 by MTK). The new behavior, is only applicable when a new RRC parameter is configured per agreement. Hence, the corresponding FG for this new behavior should be associated to the New RRC parameter as QC proposed. 
· Hence, when the UE doesn’t indicated the capability, the new RRC parameter can not be configured. That means that when the new RRC parameter is not configured, as per agreement, the UE follows the already exsitng rules which upon those rules, UE maybe able to validate CSI-RS or not. Hence, Note 2 in the FG proposed by MTK violates the already existing agreements.
· Therefore, we suggest to adopt the FG proposed by QC which properly reflect the agreement and it is associated to the new behavior. 

Agreement:
A new RRC parameter can be used to determine reception/cancellation behaviour for CSI-RS configured by higher layers at least for the following cases:
· Reception of DCI 2_0 is not configured to the UE
· Reception of DCI 2_0 is configured to the UE, but both SFI and CO-duration are not configured

Agreement:
· For operation with shared spectrum channel access, the new RRC parameter (as in previous agreement) is used to determine the UE behavior at least when UE is not configured with CO-duration and not configured with SFI as follows:
· If the RRC parameter is configured, when the UE is configured by higher layers to receive periodic and semi-persistent CSI-RS in a set of symbols in a slot, the UE cancels the higher-layer configured periodic and semi-persistent CSI-RS reception in the set of symbols in the slot if:
· The UE does not detect a DCI format indicating to the UE to receive aperiodic CSI-RS or PDSCH in the set of symbols
· If the parameter is not configured, the UE cancels/receives the higher-layer configured periodic and semi-persistent CSI-RS reception according to current Clause 11.1 of TS38.213 and agreements we reached so far
· Note: Other rules in the specification apply for cancellation/reception in addition to the what is described in this agreement



	Nokia, NSB
	We are not yet convinced of the need for the FG. The new RRC parameter is not introducing any fundamentally new functionality that would not be supported by a R15 UE already, which is that of receiving a DCI and being able to cancel reception of CSI-RS. This is an essential functionality, at least in some scenarios, and there is no real value added by leaving it behind a capability bit. For the case without RRC parameter configured, as we mentioned earlier, the intent of the proponents would be better captured by a TP or conclusion in NR-U maintenance discussions, rather than as an FG.


	Huawei
	We recognize the fact raised by MediaTek that the expected UE behavior based on the Rel-15 rules cannot be achieved by a NR-U UE with the same implementation as in a licensed band. The proposal in section 2.2 reflects that observation.
We also agree with Sorour that this is a new behavior and it requires a new agreement. My understanding of the proposal is that it includes the new agreement with the bullet points below the FG proposal, although there is no corresponding TP. I understand Chiou-Wei’s intention to introduce a capability bit is to avoid revising the agreement on the new RRC parameter for the case where it is not configured.
If we expect all UEs to support the configuration of the new RRC parameter CSI-RS-ValidationWith-DCI-r16, as Cassio suggests, then even the FG formulation in Sorour’s response is not needed. I see no reason for a UE not to support the new RRC parameter CSI-RS-ValidationWith-DCI-r16, since it defines a behavior that is simpler to implement than when not configured. While I understand Chiou-Wei’s concerns if the gNB does not configure CSI-RS-ValidationWith-DCI-r16, making it an optional capability does not make this better for the UE, but it makes it worse for the network (how to handle those UEs that don’t support the new RRC parameter if we don’t agree with a new behaviour?)
However, I am not sure if Chiou-Wei’s priority is to define an optional capability bit for CSI-RS-ValidationWith-DCI-r16, or to specify a new UE behavior where UE does not support reception of P/SP-CSI-RS when neither SFI nor co-Duration is configured on a cell with shared spectrum access when the CSI-RS-ValidationWith-DCI-r16 is not configured.
So the question is whether we need an agreement (or a revised agreement) and a TP to reflect the new UE behavior (no reception of P/SP CSI-RS) for the case where CSI-RS-ValidationWith-DCI-r16 is not configured (assuming there is no capability bit for CSI-RS-ValidationWith-DCI-r16) and neither SFI nor co-Duration is configured on a cell with shared spectrum access.
In my view, if we leave the default behavior as in Rel-15, and if it is understood that it may be difficult for UEs to implement it on an unlicensed band, then it gives a strong incentive for the gNB to configure CSI-RS-ValidationWith-DCI-r16 for all UEs.

	LG
		 Agreement:
·         For operation with shared spectrum channel access, the new RRC parameter (as in previous agreement) is used to determine the UE behavior at least when UE is not configured with CO-duration and not configured with SFI as follows:
·         If the RRC parameter is configured, when the UE is configured by higher layers to receive periodic and semi-persistent CSI-RS in a set of symbols in a slot, the UE cancels the higher-layer configured periodic and semi-persistent CSI-RS reception in the set of symbols in the slot if:
·         The UE does not detect a DCI format indicating to the UE to receive aperiodic CSI-RS or PDSCH in the set of symbols
· If the parameter is not configured, the UE cancels/receives the higher-layer configured periodic and semi-persistent CSI-RS reception according to current Clause 11.1 of TS38.213 and agreements we reached so far
·         Note: Other rules in the specification apply for cancellation/reception in addition to the what is described in this agreement


Needless to say, from the above agreement that we made in this meeting, the core part is a UE behavior that CSI-RS can be cancelled if PDSCH/CSI-RS on overlapped resources is not scheduled/triggered, which is highlighted in yellow. However, it seems that several companies have different views on whether capability signaling corresponding to the UE behavior is necessary or not.
-       Necessary: MediaTek, Ericsson, Qualcomm, LG Electronics
-       Not necessary: Nokia, Huawei
In addition, there are different views on UE behavior when RRC parameter is not configured, as highlighted in blue above. Originally, that part comes from the needs that network vendor wanted to transmit P/SP-CSI-RS as same as in licensed band without any additional confirmation e.g., in well-controlled deployment scenario. On the other hand, UE vendors have worry that UE would have to fulfil the performance requirement even though gNB may not transmit some of occasions for configured P/SP-CSI-RS resources due to LBT failure. This may require for UE to blindly detect the presence of P/SP-CSI-RS in case the RRC parameter is not configured. It may be resolved by a conclusion saying that “UE is not required to perform blind detection of P/SP-CSI-RS when the RRC parameter CSI-RS-ValidationWith-DCI-r16 is not configured”, as Nokia suggested. But I’m wondering if this conclusion can clearly figure out the problem here, since anyway UE has to satisfy the performance requirement even though blind detection is not mandated.
According to my observation based on discussions so far, there could be some alternative ways on the table.
-       Alt 1: Remove FG 10-31
n  Alt 1-1: gNB to configure CSI-RS-ValidationWith-DCI-r16 for all UEs (or not introduce “CSI-RS-ValidationWith-DCI-r16”?)
n  Alt 1-2: Capture a TP or conclusion that UE is not required to perform blind detection of P/SP-CSI-RS when the RRC parameter CSI-RS-ValidationWith-DCI-r16 is not configured (but not in UE feature discussion)
-       Alt 2: Keep FG 10-31 as MediaTek proposed
	Index
	Feature group
	Component
	Note

	10-31
	Support the reception of higher-layer configured CSI-RS without SFI and CO-duration
	Support reception of higher-layer configured CSI-RS when neither SFI nor CO-duration is configured to UE on a cell with shared spectrum access
 
	Note 1: The cases without SFI and CO-duration include (1) DCI 2_0 is not configured to the UE, and (2) DCI 2_0 is configured to the UE, but neither SFI nor CO-duration is configured.
Note 2: If UE does not indicate this capability, UE does not support reception of P/SP-CSI-RS when neither SFI nor co-Duration is configured on a cell with shared spectrum access.


n  For a UE capable of FG 10-31,
u  If new RRC parameter is configured, UE applies new CSI-RS validation rule.
u  If not, UE may perform blind detection of P/SP-CSI-RS on top of CSI-RS rule defined by current specification.
n  For a UE incapable of FG 10-31,
u  UE does not support reception of P/SP-CSI-RS when neither SFI nor co-Duration is configured on a cell with shared spectrum access.
-       Alt 3: Keep FG 10-31 as Ericsson and Qualcomm proposed
	Index
	Feature group
	Component
	Note

	10-31
	Support of P/SP-CSI-RS reception with the new RRC parameter is configured
	1. Validate P/SP-CSI-RS reception when receiving a DCI granting a PDSCH over the same set of symbols
2. Validate P/SP-CSI-RS reception when receiving a DCI triggering a A-CSI-RS over the same set of symbols
	 


It is noted that the current FG 10-31 MediaTek proposed also acknowledges UE capability bit signaling for new CSI-RS validation rule. But I think as Sorour indicated, red texts in Alt 2 are not included in the current agreement, so RAN1 have to agree for new red texts.
In my view, Alt 2 is seen as a compromised approach but open to discuss as long as technical concerns can be resolved.

	MediaTek
	The case our product team has concerned with is when the transmission of CSI-RS cannot be guaranteed while the new RRC parameter is configured. In this case, UE may be required to perform some blind detection of CSI-RS in order to determine the presence of CSI-RS. However, I also understand it is not a case that NW would intend to configure. Therefore, as long as this is clarified and captured, we do not insist to have this FG. We can have a conclusion instead. However, whether or not UE is required to perform blind detection of CSI-RS would have impact on RAN4 performance requirement. Hence, we should send an LS to RAN4 to inform this conclusion. Hence, we propose the following.
 
·       Conclusion: UE is not required to perform blind detection of P/SP-CSI-RS when none of the RRC parameters CO-DurationPerCell-r16, SlotFormatIndicator, and CSI-RS-ValidationWith-DCI-r16 is configured on a cell with shared spectrum access.
·       Proposal: Send LS to RAN4 to inform the above conclusion. 
·       Proposal: Remove FG 10-31. 

	Nokia
	We can support the conclusions and proposals from MTK. 

	OPPO
	Our view is that the FG 10-31 is needed. And the FG should be formualted as Alt-3 from the alternatives from LG's email. 
	Index
	Feature group
	Component
	Note

	10-31
	Support of P/SP-CSI-RS reception with the new RRC parameter is configured
	1. Validate P/SP-CSI-RS reception when receiving a DCI granting a PDSCH over the same set of symbols
2. Validate P/SP-CSI-RS reception when receiving a DCI triggering a A-CSI-RS over the same set of symbols
	 



We see the following two UE hehaviors are needed:
1) If UE supports either CO-DurationPerCell-r16, or SlotFormatIndicator, or CSI-RS-ValidationWith-DCI-r16, ﻿ but none of the RRC parameters CO-DurationPerCell-r16, SlotFormatIndicator, and CSI-RS-ValidationWith-DCI-r16 is configured, UE receives P/SP-CSI-RS without performing blind detection of P/SP-CSI-RS with shared spectrum access.
2) If UE supports none of the CO-DurationPerCell-r16, or SlotFormatIndicator, or CSI-RS-ValidationWith-DCI-r16, UE does not receive P/SP-CSI-RS.

	Ericsson
	We believe that it is NW responsibility that if P/SP CSI-RS is configured, the configuration is meaningful. If the NW operates such that the UE ends up to either cancel often or attempt to receive CSI-RS when it is not present, such that it would result for UE to report non-valid CSI report  (as agreed by RAN4), or would impact UE synchronization in case of TRS, often occurrence of such events (or in a rate that the impact would be detrimental) would definitely impact on the system performance and it is not favorable for NW operation. That means the configuration of P/SP CSI-RS would be meaningless and not useful for the NW to operate.
 
As we discussed during the meeting extensively, the success of failure rate of the LBT really depends on the deployment scenario. So, in practice, there would be cases that P/SP CSI-Rs on unlicensed, would be received as licensed. And in some other cases not. Those would be an indicator to the NW together to other information when operating the system, to have a proper understanding whether to use P/SP CSI-Rs and whether validation is needed or not. Please keep in mind as explained above, proper behavior from UE is critical for this decision. Which means there is no intention or benefit for the NW to transmit “CSI-RS” own UE cannot receive. In fact, the NW would be hit more than UE.
 
So, the NW has to make an informed choice. In this decision, from our perspective, we believe that we have to make a decision such that we can accommodate different UEs with different capabilities. From our perspective, it is fair the UE has a choice to implement this feature or not. The NW would find the means to achieve the intended goals. However, it would be preference of any NW vendor not to handle UEs with different capability, and for that, we sympathies and understand other companies views. 
 
I hope the above clarifies our view on how the system operates.
 
Having said that and focusing on the alternatives suggested in this email discussion, we do not agree that if FG 10-31 is removed, a new conclusion or proposal (as suggested by Chiou-Wei) is needed.
· The Conclusion is a new behavior while we agreed that in this case, the reception/cancellation would be as existing rules/behavior. That means when none of the RRC parameters CO-DurationPerCell-r16, SlotFormatIndicator, and CSI-RS-ValidationWith-DCI-r16 is configured on a cell with shared spectrum access are configured, the behavior in 11.1 of TS38.213 applies. The agreement already says that and there is no need for a new conclusion or new agreement.
 
If FG 10-31 is supported, so far only Alt-3 reflecting the agreement. Also, as we described above, if the UE does not support this functionality, definitely the NW cannot be configured the UE with CSI-RS-ValidationWith-DCI-r16, then similarly to above, when none of the RRC parameters CO-DurationPerCell-r16, SlotFormatIndicator, and CSI-RS-ValidationWith-DCI-r16 is configured on a cell with shared spectrum access are configured, the behavior in 11.1 of TS38.213 applies as per agreement.
I guess here we differ in our view somewhat from OPPO.
 
Please note that as described in RAN2 LS (R1-2001513), it is preferred by RAN2 to associate a capability with an RRC parameter. 
So, Alt-3 is precisely formulated as RAN2 requested and behavior in the absence of the capability or RRC behavior is clear and there is no need for new agreements or conclusions.
On UE vendors concern on performing blind detection for CSI-RS, in our view such situation are detrimental to system performance and it is responsibility of NW to make to use meaningful configurations. Also, as all already confirmed, the  “real” validation in case of RRC parameter, it is still up to gNB implementation. That is the reason that we proposed to specify that but it is was not preferred by the group. 
 
Therefore, there are only two alternatives that we can consider from our perspective, as the following:
· Alt-1 : Remove FG 10-31
· If none of the RRC parameters CO-DurationPerCell-r16, SlotFormatIndicator, and CSI-RS-ValidationWith-DCI-r16 is configured on a cell with shared spectrum access are configured, and P/SP CSI-RS is configured,  for reception/cancellation of SP/P CSI-RS the behavior in 11.1 of TS38.213 applies as per agreement.
· Alt -3: Keep FG 10-31 as proposed by QC( copied below).
· If UE does not signal capability for FG 10-31, the UE can not be configured with CSI-RS-ValidationWith-DCI-r16.
· If none of the RRC parameters CO-DurationPerCell-r16, SlotFormatIndicator, and CSI-RS-ValidationWith-DCI-r16 is configured on a cell with shared spectrum access are configured, and P/SP CSI-RS is configured,  for reception/cancellation of SP/P CSI-RS the behavior in 11.1 of TS38.213 applies as per agreement.
 
	Index
	Feature group
	Component
	Note

	10-31
	Support of P/SP-CSI-RS reception with the new RRC parameter is configured
	1. Validate P/SP-CSI-RS reception when receiving a DCI granting a PDSCH over the same set of symbols
2. Validate P/SP-CSI-RS reception when receiving a DCI triggering a A-CSI-RS over the same set of symbols
	 




	OPPO
	Thank you for sharing your views. I agree most of your comments and I also think that NW will take the responsibility to provide a suitable configuration. Therefore, I am not worried about the performance when the UE supports the capability and the NW will make a good use of it, either CO-DurationPerCell-r16, or SlotFormatIndicator, or CSI-RS-ValidationWith-DCI-r16 . But my previous question is about if a UE does not support either of these, then the NW has no means to make a good configuration. In this case it is not really helpful for the UE to follow Rel15 behavior for CSI-RS reception because the reported CSI might not be reliable anyway. 

For the RAN1 agreement, in my understanding, it refers to the case a UE supports CSI-RS-ValidationWith-DCI-r16, ﻿then the NW might configure new behavoir or not based on whether the envrionment can be controled or not. If it is an indeed controled envrionment, the NW can of course not configure CSI-RS-ValidationWith-DCI-r16, ﻿thus, it would be reasonable for the UE to follow R15 CSI-RS reception. 

But we are not strongly against your propsoal. We believe that by far at least we have a common understanding that a UE is not mandated to perform blind detection in all the cases, so as long as this is maintained, we are fine to accept Alt-3. By the way, for Alt-3, the first bullet seems obvious, since I don't see an other way around ^^. 

· Alt -3: Keep FG 10-31 as proposed by QC( copied below).
· If UE does not signal capability for FG 10-31, the UE can not be configured with CSI-RS-ValidationWith-DCI-r16.
· If none of the RRC parameters CO-DurationPerCell-r16, SlotFormatIndicator, and CSI-RS-ValidationWith-DCI-r16 is configured on a cell with shared spectrum access are configured, and P/SP CSI-RS is configured,  for reception/cancellation of SP/P CSI-RS the behavior in 11.1 of TS38.213 as in Rel-15 applies as per agreement.
· UE is not expected to perform blind detection for P/SP-CSI-RS reception. 
 
	Index
	Feature group
	Component
	Note

	10-31
	Support of P/SP-CSI-RS reception with the new RRC parameter is configured
	1. Validate P/SP-CSI-RS reception when receiving a DCI granting a PDSCH over the same set of symbols
2. Validate P/SP-CSI-RS reception when receiving a DCI triggering a A-CSI-RS over the same set of symbols
	 





	Ericsson
	Thank you for sharing your views. I agree most of your comments and I also think that NW will take the responsibility to provide a suitable configuration. Therefore, I am not worried about the performance when the UE supports the capability and the NW will make a good use of it, either CO-DurationPerCell-r16, or SlotFormatIndicator, or CSI-RS-ValidationWith-DCI-r16 . But my previous question is about if a UE does not support either of these, then the NW has no means to make a good configuration. In this case it is not really helpful for the UE to follow Rel15 behavior for CSI-RS reception because the reported CSI might not be reliable anyway. 
Sorour: As I explained, if the NW is facing such a situation, then NW for example configures aperiodic CSI-RS. On TRS, I would say since its periodicity is quite large, the NW can plan well in advance to ensure the TRS goes through.  
My point is that why we are not asking the question that for the scenario you described, what is the benefit of such configuration? The NW would not configure and the UE by definition would not end up in the situation to follow behviour in 11.1 (hopefully you received my correction).
 
For the RAN1 agreement, in my understanding, it refers to the case a UE supports CSI-RS-ValidationWith-DCI-r16, ﻿[Sorour: That means if UE support capability 10-31] then the NW might configure new behavoir or not based on whether the envrionment can be controled or not. ﻿[Sorour: Yes. And the UE based on RRC parameter, knows what to do]. If it is an indeed controled envrionment, the NW can of course not configure CSI-RS-ValidationWith-DCI-r16, ﻿thus, it would be reasonable for the UE to follow R15 CSI-RS reception. 
 
But we are not strongly against your propsoal. We believe that by far at least we have a common understanding that a UE is not mandated to perform blind detection in all the cases, so as long as this is maintained, we are fine to accept Alt-3. 
Sorour: Hao, maybe the key word is blind detection.  I would like to share my understanding and it would appreciate if that could be confirmed/corrected.
When it is mentioned blind detection, it is implied the UE tries to detect CSI-RS (that means it does not cancel it). Then UE applies two hypothesis: CSI-RS is present or not.
Is that the correct understanding?
From our point of view, we are not asking UE to do blind detection. It is up to UE implementation.
From our perspective, when the UE is not expected to cancel, it receives it as it licensed. That’s why in our understanding the description in 11.1 implies. There the UE either cancels , or receives. But the rules are clear.
It may happen that result in a poor CSI report and for that, RAN4 defines that repot out of range. When gNB receives that report, it knows if it has transmitted CSI-Rs or not. Also, there could be a case that UE is interfered by a hidden node and that causes such a poor report. So, this information would be valuable for gNB. In other words, the gNB  gets some visibility what it is happening at UE.
Again, if these cases happen often, the configuration of CSI-RS is quite a waste because NW doesn’t get a proper measurement and cant use it. 
 
By the way, for Alt-3, the first bullet seems obvious, since I don't see an other way around ^^. 
Sorour: I do agree. But maybe some need clarification. By the way, I removed Rel-15 as I explained din my previous email.
In the added bullet for blind detection, please see my question/comment above.
 
· Alt -3: Keep FG 10-31 as proposed by QC( copied below).
· If UE does not signal capability for FG 10-31, the UE can not be configured with CSI-RS-ValidationWith-DCI-r16.
· If none of the RRC parameters CO-DurationPerCell-r16, SlotFormatIndicator, and CSI-RS-ValidationWith-DCI-r16 is configured on a cell with shared spectrum access are configured, and P/SP CSI-RS is configured,  for reception/cancellation of SP/P CSI-RS the behavior in 11.1 of TS38.213 as in Rel-15 applies as per agreement.
· UE is not expected to perform blind detection for P/SP-CSI-RS reception.
 Sorour: Asked for clarification above. If our understanding is correct, I do agree. 
	Index
	Feature group
	Component
	Note

	10-31
	Support of P/SP-CSI-RS reception with the new RRC parameter is configured
	1. Validate P/SP-CSI-RS reception when receiving a DCI granting a PDSCH over the same set of symbols
2. Validate P/SP-CSI-RS reception when receiving a DCI triggering a A-CSI-RS over the same set of symbols
	 




	Huawei
	It seems we are now down to Alt1 (no new FG) vs. Alt3 (new FG for the support of CSI-RS-ValidationWith-DCI-r16 ) with 2 flavours each: Rel-15 behaviour vs. UE is not expected to perform blind detection for P/SP-CSI-RS reception when none of 3 parameters is configured. 

As mentioned earlier the CSI-RS validation rule associated with CSI-RS-ValidationWith-DCI-r16 does not look complex to implement, at least not if we compare that to blind detection/validation of CSI-RS. Even though the CSI-RS configuration is UE-specific, different UEs are configured with the same CSI-RS, so it would be valuable for the network to know that all UEs support the configuration of CSI-RS-ValidationWith-DCI-r16  and are tested for it, especially in an environment where the transmission of CSI-RS cannot be guaranteed, and especially if there won't be any certainty on the actual UE performance when none of the 3 parameters is configured (since it seems we may not be able to reach consensus on the actual UE capability in this case, especially if RAN4 ends up not specifying a realistic test case with LBT failure when none of the 3 parameters is configured).

While I agree that a FG should preferably be associated with the configuration of an RRC parameter, there is no obligation to define a new FG for each new RRC parameter. But reporting of an IoT bit would certainly be valuable in association with CSI-RS-ValidationWith-DCI-r16. Given the above, we could agree that the new (optional) FG associated with CSI-RS-ValidationWith-DCI-r16  is mandatory with capability signaling for a UE reporting the support for a band that uses shared spectrum access. Then perhaps we won't be able to agree on what UEs can really implement when none of the 3 parameters is configured, and perhaps we'll have to live with this uncertainty (even though the specs are clearly specifying it should be the behaviour of section 11.1, which is fine when the network can ensure the transmission of CSI-RS).

	OPPO
	First of all, I'd like to see if I understand right: when you say '2 flavors Rel.15 vs. UE is not expected to perform blind detection'. Do you measn that Rel. 15 behavior does not means that UE is not expect to perform blind detection?  At least from Sorour's email I understand that in her view Rel.15 behavoir=UE is not expected to perform blind detection. So maybe we can clarify this first.  

Secondly, on the FG itself, if we remove it, it looks like that the UE will implement the new behavoir for configuation CSI-RS-ValidationWith-DCI-r16 ﻿ as a basic feature. And your reasoning is that the implementation is simpler and it would make the CSI-RS reception more efficient. But to be honest, I think this new behavoir is not very efficient, in particular that the NW has to send UE-dedicated DCI and PDSCH to validate the CSI-RS, even though the CSI-RS might be cell-specific in practice. Therefore, I would understand that, on the contrary, the NW would try to avoid configuring CSI-RS-ValidationWith-DCI-r16 ﻿as much as it can. In this sense, if we really would mandate a capability, we should rather mandate COT duration or SFI instead of CSI-RS-ValidationWith-DCI-r16, ﻿because they are way more efficient. However, the question is that if we mandate COT duration or SFI, this new behavoir with configuring CSI-RS-ValidationWith-DCI-r16 would become completely useless, so we should even delete it from the spec ^^.

In summary, to me, the actual two alterantives are:

Alt-1: mandate either CSI-RS-ValidationWith-DCI-r16 ﻿or COT duration or SFI, for which I would prefer to mandate either COT duration or SFI and remove CSI-RS-ValidationWith-DCI-r16. This would make life simpler and proivdes more benefits to the NW. 
Alt-3: everything is optional, if UE does not support any, Rel.15 behavior is assumed without CSI-RS presence detection. 

	Moderator (NTT DOCOMO)
	Based on the discussion above, we can now focus on following two alternatives. Red part can be added according to comments from Ericsson and OPPO.
· Alt-1: Remove FG 10-31
· If none of the RRC parameters CO-DurationPerCell-r16, SlotFormatIndicator, and CSI-RS-ValidationWith-DCI-r16 is configured on a cell with shared spectrum access are configured, and P/SP CSI-RS is configured,  for reception/cancellation of SP/P CSI-RS the behavior in 11.1 of TS38.213 applies as per agreement.
· UE is not expected to perform blind detection for P/SP-CSI-RS reception.
· Alt -3: Keep FG 10-31 as proposed by QC( copied below).
· If UE does not signal capability for FG 10-31, the UE can not be configured with CSI-RS-ValidationWith-DCI-r16.
· If none of the RRC parameters CO-DurationPerCell-r16, SlotFormatIndicator, and CSI-RS-ValidationWith-DCI-r16 is configured on a cell with shared spectrum access are configured, and P/SP CSI-RS is configured,  for reception/cancellation of SP/P CSI-RS the behavior in 11.1 of TS38.213 applies as per agreement.
· UE is not expected to perform blind detection for P/SP-CSI-RS reception.
 
	Index
	Feature group
	Component
	Note

	10-31
	Support of P/SP-CSI-RS reception with the new RRC parameter is configured
	1. Validate P/SP-CSI-RS reception when receiving a DCI granting a PDSCH over the same set of symbols
2. Validate P/SP-CSI-RS reception when receiving a DCI triggering a A-CSI-RS over the same set of symbols
	 



In addition, if we go with Alt.1, we may need to remove CSI-RS-ValidationWith-DCI-r16 since it may be useless in case of Alt.1.
Therefore, my suggestion is to go to Alt.3 with necessary modification if any.



Updated proposal:
· Keep FG 10-31 as proposed by QC (copied below).
· If UE does not signal capability for FG 10-31, the UE can not be configured with CSI-RS-ValidationWith-DCI-r16.
· If none of the RRC parameters CO-DurationPerCell-r16, SlotFormatIndicator, and CSI-RS-ValidationWith-DCI-r16 is configured on a cell with shared spectrum access are configured, and P/SP CSI-RS is configured,  for reception/cancellation of SP/P CSI-RS the behavior in 11.1 of TS38.213 applies as per agreement.
· UE is not expected to perform blind detection for P/SP-CSI-RS reception.
 
	Index
	Feature group
	Component
	Note

	10-31
	Support of P/SP-CSI-RS reception with the new RRC parameter is configured
	1. Validate P/SP-CSI-RS reception when receiving a DCI granting a PDSCH over the same set of symbols
2. Validate P/SP-CSI-RS reception when receiving a DCI triggering a A-CSI-RS over the same set of symbols
	 



The latest proposal was as below.
· Alt -3: Keep FG 10-31 as proposed by QC (copied below) with following conditions 
· Send LS to RAN4 to inform that "It is RAN1’s common understanding that UE is not mandated to determine the presence of the P/SP-CSI-RS when receiving a P/SP-CSI-RS on a cell with shared spectrum channel access"
· At least one of {10-30, 10-31} is a basic FG
	Index
	Feature group
	Component
	Note

	10-31
	Support of P/SP-CSI-RS reception with CSI-RS-ValidationWith-DCI-r16 configured
	1. Validate P/SP-CSI-RS reception when receiving a DCI granting a PDSCH over the same set of symbols
2. Validate P/SP-CSI-RS reception when receiving a DCI triggering a A-CSI-RS over the same set of symbols
	·       If UE does not signal capability for FG 10-31, the UE cannot be configured with CSI-RS-ValidationWith-DCI-r16.
·       If none of the RRC parameters CO-DurationPerCell-r16, SlotFormatIndicator, and CSI-RS-ValidationWith-DCI-r16 is configured on a cell with shared spectrum access, and P/SP CSI-RS is configured, for reception/cancellation of SP/P CSI-RS the behavior in 11.1 of TS38.213 applies as per agreement.


However, both of subbullet conditions were still concerned by some companies.
Therefore, RAN1 should continue discussion on this issue and RAN1 could not adopt any update for FG10-31.


2.2	Discussion in email discussion [101-e-Post-NR-UE-Features-11] after RAN1#101e meeting
The discussion can be resumed with following latest proposal although it was not acceptable for some companies.
Proposal:
· Keep FG 10-31 with following conditions 
· Send LS to RAN4 to inform that "It is RAN1’s common understanding that UE is not mandated to determine the presence of the P/SP-CSI-RS when receiving a P/SP-CSI-RS on a cell with shared spectrum channel access"
· At least one of {10-30, 10-31} is a basic FG
	Index
	Feature group
	Component
	Note

	10-31
	Support of P/SP-CSI-RS reception with CSI-RS-ValidationWith-DCI-r16 configured
	1. Validate P/SP-CSI-RS reception when receiving a DCI granting a PDSCH over the same set of symbols
2. Validate P/SP-CSI-RS reception when receiving a DCI triggering a A-CSI-RS over the same set of symbols
	·       If UE does not signal capability for FG 10-31, the UE cannot be configured with CSI-RS-ValidationWith-DCI-r16.
·       If none of the RRC parameters CO-DurationPerCell-r16, SlotFormatIndicator, and CSI-RS-ValidationWith-DCI-r16 is configured on a cell with shared spectrum access, and P/SP CSI-RS is configured, for reception/cancellation of SP/P CSI-RS the behavior in 11.1 of TS38.213 applies as per agreement.



In addition, RAN1 should also discuss on reporting type, prerequisite FGs and so on for FG10-31 if FG10-31 is defined
Companies are encouraged to provide feedback if any in below. 
	Company
	Comment

	DOCOMO
	Support the proposal. Regarding the reporting type and prerequisite FGs, per band and no prerequisite FGs.

	Huawei, HiSilicon
	With are generally fine with the moderator’s proposal, and suggest making the information to RAN4 more precise so that they understand we are talking about the case when none of the RRC parameters CO-DurationPerCell-r16, SlotFormatIndicator, and CSI-RS-ValidationWith-DCI-r16 is configured on a cell with shared spectrum access, and that in this case the UE follows the behavior specified in TS38.213 section 11.1, such as: 
"It is RAN1’s common understanding that when none of the RRC parameters CO-DurationPerCell-r16, SlotFormatIndicator, and CSI-RS-ValidationWith-DCI-r16 is configured for a UE, the UE follows the behavior specified in TS38.213 section 11.1 and the UE is not mandated to determine the presence of the P/SP-CSI-RS when receiving a P/SP-CSI-RS on a cell with shared spectrum channel access."
The above should be more precise than saying that “At least one of {10-30, 10-31} is a basic FG”, because there is no guarantee that the network would configure any of those RRC parameters even if the UE supports at least one of 10-30 or 10-31. Perhaps we should keep the decision on basic FG separate from the definition of FG 10-31. Other FGs simply have notes saying that “This FG may be a part of basic operation for a particular scenario”. If we keep the sub-bullet, we should at least use the same language (“may be”), and later confirm which FGs are basic FGs in which scenarios when we have that discussion for the other NR-U FGs.

	Ericsson
	· With respect to formulation of FG 10-31, we are fine to support 10-31 with the description in FL proposal.
· With respect to LS to RAN4, we are fine with sending an LS. We agree with HW that it is better to use a more precide language. Perhaps we can have a separate discussion for drafting of the LS. For example, it is not very clear the intention of the last sentence, highlighted below:
"It is RAN1’s common understanding that when none of the RRC parameters CO-DurationPerCell-r16, SlotFormatIndicator, and CSI-RS-ValidationWith-DCI-r16 is configured for a UE, the UE follows the behavior specified in TS38.213 section 11.1 and the UE is not mandated to determine the presence of the P/SP-CSI-RS when receiving a P/SP-CSI-RS on a cell with shared spectrum channel access."
Our understanding is that, regardless of operation on shared spectrum, section 11.1 describes the conditions whether the UE can except reception of configured CSI-RS or not. In other words, the reception is not mandated unless a corresponding condition is fulfilled. Maybe the intention of the highlited text is to reflect this situation, but it is not clear to us if it is needed or not. 
· On at least one of 10-30 and 10-31 is basic FG, we are not supportive of creating dependency between these two FGs. We are fine to have FG 10-31 optional. Having said that, we support the suggestion by HW, to keep the discussion separate and adopt a similar appracoh to other features to indicate whether 10-31 FG is basic feature or not.
· Agree with DCM on FG 10-31 being per-band, without pre-requisite.

	ZTE, Sanechips
	
For sending a LS to RAN4, we tend to agree with suggestion provided by HW to provide more precise information to RAN4, but detailed wording for LS can be further discussed to be determined.
For last bullet “At least one of {10-30, 10-31} is a basic FG”, we don’t see the need for these two FGs to be tied together and tend to support them to be discussed independently.
Regarding  reporting type, prerequisite FGs for FG10-31, we share same view with DCM and Ericsson, that is,  FG 10-31 is per-band, and no prerequisite FGs.


	LG Electronics
	We are fine with the description for FG 10-31 in UE features list and also supportive of sending an LS to RAN4 to inform RAN1’s understanding of P/SP-CSI-RS reception behavior.
As to the sentence for sending LS to RAN4, in order to address Ericsson’s concern and make the sentence clearer, it can be clarified as below, considering that the blind detection for P/SP-CSI-RS may be needed due to LBT failure at gNB side.
"It is RAN1’s common understanding that when none of the RRC parameters CO-DurationPerCell-r16, SlotFormatIndicator, and CSI-RS-ValidationWith-DCI-r16 is configured for a UE, the UE follows the behavior specified in TS38.213 section 11.1 and the UE is not mandated to determine the presence or absence of the P/SP-CSI-RS that might be caused by LBT failure on the gNB side when receiving a P/SP-CSI-RS on a cell with shared spectrum channel access."


	Moderator
	Thank you very much for inputs!
Based on inputs so far, the proposed structure of FG10-31 with per band reporting type and no prerequisite FG seems acceptable to companies.
In addition, whether the FG10-31 should be a basic FG or not can be discussed separately (as the basic FG issue is clarified as lower priority for the first week of August meeting at RAN#88e), and the sentence in the LS to RAN4 can be further discussed based on the suggested sentence from Huawei and LG.


	MediaTek Inc.
	· Regarding the FG, we are fine with the FG description provided by the moderator. As to the reporting type and prerequisite, we agree with the moderator’s proposal that “per band” and “no prerequisite”. 
· As to the LS to RAN4, we think it is necessary to inform RAN4 that RAN1 has had the discussion and it is RAN1’s common understanding that UE is not mandated to perform any “CSI-RS detection” when the UE is configured to receive P/SP-CSI-RS and none of the three RRC parameters (i.e. CO-DurationPerCell-r16, SlotFormatIndicator, and CSI-RS-ValidationWith-DCI-r16) is configured. With this LS, RAN4 can define CSI-RS requirements without assuming that UE has the capability to determine whether CSI-RS is available or not. Either Huawei’s or LG’s proposal on the LS looks good to us. 
· In our opinion, as a UE vendor, receving P/SP-CSI-RS itself without any accompany signals/channels is challenging to UE and its performance cannot be guaranteed. Therefore, we support that FG10-30 and FG10-31 can be considered as basic FGs so that the chance when none of the three RRC parameters is configured can be minimized. But for the sake of progress, we are fine that this can be discussed separately.

	Apple
	· We are fine to support 10-31 with the description in FL proposal to make progress. One minor comment is that it should be limited to unlicensed band only in addition to “per band” type. We do not see the prerequisite feature for this. 
· On LS to RAN4, we prefer the wording from LGe to provide some background information to facilate the future relevant work.  
· On the basic group discussion for FG 10-30 and 10-31, we prefer to discuss them separately together with other basic groups. 

	Moderator
	Thank you very much for further comments!
Based on further comment, one note "the signaling is per band but is only expected for a band where shared spectrum channel access must be used" can be added since this FG is only applicable to unlicensed spectrum according to the specification.
In addition, it seems all companies are fine to discuss basic FG aspects separately (together with other potential basic FGs), and hence corresponding note “This FG may be a part of basic operation for a particular scenario” can be removed for now.



Updated proposal:
· Keep FG 10-31 as below
	[10-31]
	Support of P/SP-CSI-RS reception with CSI-RS-ValidationWith-DCI-r16 configured[Support of CSI-RS measurements for CSI reporting and tracking without COT duration from DCI 2_0]
	1. Validate P/SP-CSI-RS reception when receiving a DCI granting a PDSCH over the same set of symbols
2. Validate P/SP-CSI-RS reception when receiving a DCI triggering a A-CSI-RS over the same set of symbols[·    Perform CSI measurements for reporting and tracking using CSI-RS resources that are not within a COT duration indicated by DCI 2_0
·    Note: This includes the cases when DCI 2_0 is not configured and when DCI 2_0 is configured but COT duration is not provided by either CO duration field or SFI.]
	TBD
	Yes
	N/A
	
	[Per band]
	N/A
	N/A
	
	If UE does not signal capability for FG 10-31, the UE cannot be configured with CSI-RS-ValidationWith-DCI-r16.
If none of the RRC parameters CO-DurationPerCell-r16, SlotFormatIndicator, and CSI-RS-ValidationWith-DCI-r16 is configured on a cell with shared spectrum access, and P/SP CSI-RS is configured, for reception/cancellation of SP/P CSI-RS the behavior in 11.1 of TS38.213 applies as per agreement.
the signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signaling




· Send LS to RAN4 to inform the following.
· "It is RAN1’s common understanding that when none of the RRC parameters CO-DurationPerCell-r16, SlotFormatIndicator, and CSI-RS-ValidationWith-DCI-r16 is configured for a UE, the UE follows the behavior specified in TS38.213 section 11.1 and the UE is not mandated to determine the presence or absence of the P/SP-CSI-RS that might be caused by LBT failure on the gNB side when receiving a P/SP-CSI-RS on a cell with shared spectrum channel access."


4. Conclusion
Based on the email discussion [101-e-Post-NR-UE-Features-11], following proposal was agreed. The LS is also agreed in [4].

Updated proposal:
· Keep FG 10-31 as below
	[10-31]
	Support of P/SP-CSI-RS reception with CSI-RS-ValidationWith-DCI-r16 configured[Support of CSI-RS measurements for CSI reporting and tracking without COT duration from DCI 2_0]
	1. Validate P/SP-CSI-RS reception when receiving a DCI granting a PDSCH over the same set of symbols
2. Validate P/SP-CSI-RS reception when receiving a DCI triggering a A-CSI-RS over the same set of symbols[·    Perform CSI measurements for reporting and tracking using CSI-RS resources that are not within a COT duration indicated by DCI 2_0
·    Note: This includes the cases when DCI 2_0 is not configured and when DCI 2_0 is configured but COT duration is not provided by either CO duration field or SFI.]
	TBD
	Yes
	N/A
	
	[Per band]
	N/A
	N/A
	
	If UE does not signal capability for FG 10-31, the UE cannot be configured with CSI-RS-ValidationWith-DCI-r16.
If none of the RRC parameters CO-DurationPerCell-r16, SlotFormatIndicator, and CSI-RS-ValidationWith-DCI-r16 is configured on a cell with shared spectrum access, and P/SP CSI-RS is configured, for reception/cancellation of SP/P CSI-RS the behavior in 11.1 of TS38.213 applies as per agreement.
the signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signaling




· Send LS to RAN4 to inform the following.
· "It is RAN1’s common understanding that when none of the RRC parameters CO-DurationPerCell-r16, SlotFormatIndicator, and CSI-RS-ValidationWith-DCI-r16 is configured for a UE, the UE follows the behavior specified in TS38.213 section 11.1 and the UE is not mandated to determine the presence or absence of the P/SP-CSI-RS that might be caused by LBT failure on the gNB side when receiving a P/SP-CSI-RS on a cell with shared spectrum channel access."
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Appendix: Latest version of UE features list for NR-U [2]

	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
( 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

	10. NR-unlicensed
	10-1
	UL channel access for dynamic channel access mode  
	1. Type 1 channel access and contention window size adjustment
2. Type 2A channel access
3. Type 2B channel access
4. Type 2C channel access
5. 20MHz LBT bandwidth
6. CP extension up to 1 symbol for PUSCH/PUCCH transmission
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	


	Optional with capability signaling

This FG may be a part of basic operation for a particular scenario

	10. NR-unlicensed
	10-1a
	UL channel access for semi-static channel access mode
	1. Type 2C channel access
2. Single sensing slot of 9us channel access
3. 20MHz LBT bandwidth
4. CP extension up to 1 symbol for PUSCH/PUCCH transmission
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signaling

This FG may be a part of basic operation for a particular scenario

	10. NR-unlicensed
	10-2
	SSB-based RRM for dynamic channel access mode
	1. SSB-based RRM with Q for dynamic channel access mode
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	Q indicates the value of RAN1 parameter 
	Optional with capability signaling

This FG may be a part of basic operation for a particular scenario

	10. NR-unlicensed
	10-2a
	SSB-based RRM for semi-static channel access mode
	1. SSB-based RRM with Q for semi-static channel access mode, when SMTC window is no longer than the fixed frame period
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	Q indicates the value of RAN1 parameter 
	Optional with capability signaling

This FG may be a part of basic operation for a particular scenario

	10. NR-unlicensed
	10-2b
	MIB reading on unlicensed cell
	1. MIB reading on unlicensed cell for PCell and PSCell
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signaling

This FG may be a part of basic operation for a particular scenario

	10. NR-unlicensed
	10-2c
	SSB-based RLM for dynamic channel access mode
	1. SSB-based RLM with Q for dynamic channel access mode
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	Q indicates the value of RAN1 parameter 
	Optional with capability signaling

This FG may be a part of basic operation for a particular scenario

	10. NR-unlicensed
	10-2d
	SSB-based RLM for semi-static channel access mode
	1. SSB-based RLM with Q for semi-static channel access mode, when DRS window is no longer than the fixed frame period
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	Q indicates the value of RAN1 parameter 
	Optional with capability signaling

This FG may be a part of basic operation for a particular scenario

	10. NR-unlicensed
	10-2e
	SIB1 reception on unlicensed cell
	1. SIB1 reception on unlicensed cell for PCell
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signaling

This FG may be a part of basic operation for a particular scenario

	10. NR-unlicensed
	10-2f
	Support monitoring of extended RAR window
	1. Support of RAR extension from 10ms to 40ms by decoding of the 2-bit SFN indication in DCI 1_0
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signaling

This FG may be a part of basic operation for a particular scenario

	10. NR-unlicensed
	10-2g
	SSB-based BFD/CBD for dynamic channel access mode
	SSB-based BFD/CBD with Q for dynamic channel access mode
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	Q indicates the value of RAN1 parameter 
	Optional with capability signaling

	10. NR-unlicensed
	10-2h
	SSB-based BFD/CBD for semi-static channel access mode
	SSB-based BFD/CBD with Q for semi-static channel access mode
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	Q indicates the value of RAN1 parameter 
	Optional with capability signaling

	10. NR-unlicensed
	10-2i
	CSI-RS-based BFD/CBD for NR-U
	CSI-RS-based BFD/CBD for NR-U
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	10. NR-unlicensed
	10-7
	UL channel access for 10 MHz SCell  
	1. 10 MHz LBT bandwidth
	one of {10-1, 10-1a}
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signaling


	10. NR-unlicensed
	10-10
	RSSI and channel occupancy measurement and reporting
	1. RSSI measurement
2. Channel occupancy reporting
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	the signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signaling


	10. NR-unlicensed
	10-11
	SRS starting position at any OFDM symbol in a slot
	1. Support transmitting SRS starting in all symbols (0,…,13) of a slot
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signaling


	10. NR-unlicensed
	10-20
	Support search space set configuration with freqMonitorLocation-r16
	1. Maximum number of frequency domain locations for a search space set configuration with freqMonitorLocations-r16
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	Candidate values of component 1: {1, 2, ,3, 4, 5}

the signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signaling


	10. NR-unlicensed
	10-20a
	Support coreset configuration with rb-Offset
	1. Support coreset configuration with rb-Offset 

	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signaling


	10. NR-unlicensed
	10-23
	CGI reading on unlicensed cell  for ANR functionality
	1. Support acquisition of relevant information from a neighbouring NR unlicensed cell in an unlicensed carrier by reading the RMSI of the neighbouring unlicensed cell and reporting the acquired information to the network
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	Support reading RMSI from an unlicensed cell for ANR
	Optional with capability signaling


	10. NR-unlicensed
	10-25
	Enable configured UL transmissions when SFI field in DCI 2_0 is configured but DCI 2_0 is not detected
	1. Support configuration of enableConfiguredUL-r16 and enable transmission of higher-layer configured UL *SRS, PUCCH, CG-PUSCH etc) when SFI field in DCI 2_0 is configured but DCI 2_0 is not detected
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signaling


	10. NR-unlicensed
	10-27
	Wideband PRACH

	1. Enhanced PRACH design for NR-U by adopting a single long ZC sequence, with ZC sequence = 1151 for 15kHz and ZC sequence = 571 for 30kHz
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signaling

This FG may be a part of basic operation for a particular scenario

	10. NR-unlicensed
	10-29
	Support available RB set indicator field in DCI 2_0
	1. Support monitoring DCI 2_0 to read availableRB-Sets-r16
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signaling

This FG may be a part of basic operation for a particular scenario

	10. NR-unlicensed
	10-30
	Support channel occupancy duration indicator field in DCI 2_0
	1. Support monitoring DCI 2_0 to read COT duration
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signaling

This FG may be a part of basic operation for a particular scenario

	10. NR-unlicensed
	10-8
	Type B PDSCH length {3, 5, 6, 8, 9, 10, 11, 12, 13} without DMRS shift due to CRS collision
	1. Type B PDSCH length {3, 5, 6, 8, 9, 10, 11, 12, 13} without DMRS shift due to CRS collision
	5-6a
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	Note length 9/10 with DMRS shift due to CRS collision are already covered by 14-2
	Optional with capability signalling

	10. NR-unlicensed
	10-9
	Search space set group switching with DCI 2_0 monitoring
	1. Two groups of search space sets
2. Monitor DCI 2_0 with a search space set switching field 
3. Support switching the search space set group with PDCCH decoding in group 1 
4. Support a timer to switch back to original search space set group
5. Monitor DCI 2_0 for channel occupancy time and use the end of channel occupancy time to switch back to the original search space set group
	
	Yes
	N/A
	
	Per band 
	N/A
	N/A
	N/A
	Being configured with two groups of search spaces, and switch between them. Some search space sets can be configured in both groups.
	Optional with capability signalling

	10. NR-unlicensed
	10-9b
	Search space set group switching with implicit PDCCH decoding without DCI 2_0 monitoring
	1. Two groups of search space sets
2. Support switching the search space set group with PDCCH decoding in group 1 
3. Support a timer to switch back to original search space set group
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	Being configured with two groups of search spaces, and switch between them. Some search space sets can be configured in both groups.
	Optional with capability signalling

	10. NR-unlicensed
	10-9c
	Joint search space group switching across multiple cells
	1. Configured with a group of cells and switch search space set group jointly over these cells
	one of {10-9, 10-9b}
	Yes
	N/A
	
	Per BC
	N/A
	N/A
	N/A
	Without this capability, the UE will switch search space set groups for different cells independently
	Optional with capability signalling

	10. NR-unlicensed
	10-9d
	Support Search space set group switching capability 2
	1. Search space set group switching Capability-2: P=10/12/22 symbols for µ = 0/1/2 SCS
	one of {10-9, 10-9b}
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	Without this capability, the UE supports search space set group switching capability-1: P=25/25/25 symbols for µ=0/1/2
	Optional with capability signalling

	10. NR-unlicensed
	10-14
	Non-numerical PDSCH to HARQ-ACK timing
	1. Support configuration of a value for dl-DataToUL-ACK indicating an inapplicable time to report HARQ ACK
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	If non-numerical K1 value is supported

the signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signalling

	10. NR-unlicensed
	10-15
	Enhanced dynamic HARQ codebook
	1. Support of bit fields signalling PDSCH HARQ group index and NFI in DCI 1_1 (configuration of nfi-TotalDAI-Included)
2. Support of bit field in DCI 0_1 for other group total DAI if configured. (configuration of ul-TotalDAI-Included)
3. Support the retransmission of HARQ ACK (pdsch-HARQ-ACK-Codebook = enhancedDynamic-r16)
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	Enhanced dynamic HARQ codebook supporting grouping of HARQ ACK and triggering the retransmission of HARQ ACK in each groups
	Optional with capability signalling

	10. NR-unlicensed
	10-16
	One-shot HARQ ACK feedback
	1. Support feedback of type 3 HARQ-ACK codebook, triggered by a DCI 1_1 scheduling a PDSCH
2. Support feedback of type 3 HARQ-ACK codebook , triggered by a DCI 1_1 without scheduling a PDSCH using a reserved FDRA value
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	Upon triggering, UE reports A/N for all HARQ processes and all CCs in a PUCCH group. 
	Optional with capability signalling

	10. NR-unlicensed
	10-17
	Multi-PUSCH UL grant
	1. Support of scheduling up to 8 PUSCH with a single DCI 0_1 
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signalling

	10. NR-unlicensed
	[10-19a]
	DL wideband carrier operation mode 1
	Support of DL wideband carrier operation mode 1: single carrier wideband operation when LBT is successful in all LBT sub-bands of [BWP/carrier]
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	 These FGs 10-19a/b/c/d/e/f are examples on what RAN1 ask RAN2 to reserve capability bits in LS R1-2004965
	Optional with capability signalling

	10. NR-unlicensed
	[10-19b]
	DL wideband carrier operation mode 2
	Support of DL wideband carrier operation mode 2: single wideband carrier when LBT is successful in a subset of the LBT sub-bands which are contiguous
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	These FGs 10-19a/b/c/d/e/f are examples on what RAN1 ask RAN2 to reserve capability bits in LS R1-2004965
	Optional with capability signalling

	10. NR-unlicensed
	[10-19c]
	DL wideband carrier operation mode 3
	Support of DL wideband carrier operation mode 3: single wideband carrier when LBT is successful in a subset of the LBT sub-bands which are non-contiguous
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	These FGs 10-19a/b/c/d/e/f are examples on what RAN1 ask RAN2 to reserve capability bits in LS R1-2004965
	Optional with capability signalling

	10. NR-unlicensed
	[10-19d]
	UL wideband carrier operation mode 1
	Support of UL wideband carrier operation mode 1: UE transmits only if LBT passes for all LBT sub-bands of BWP
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	These FGs 10-19a/b/c/d/e/f are examples on what RAN1 ask RAN2 to reserve capability bits in LS R1-2004965
	Optional with capability signalling

	10. NR-unlicensed
	[10-19e]
	UL wideband carrier operation mode 2A
	Support of UL wideband carrier operation mode 2A: UE transmits if LBT passes for single scheduled LBT sub-band
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	These FGs 10-19a/b/c/d/e/f are examples on what RAN1 ask RAN2 to reserve capability bits in LS R1-2004965
	Optional with capability signalling

	10. NR-unlicensed
	[10-19f]
	UL wideband carrier operation mode 2B
	Support of UL wideband carrier operation mode 2B: UE transmits if LBT passes for scheduled multiple contiguous LBT sub-bands
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	These FGs 10-19a/b/c/d/e/f are examples on what RAN1 ask RAN2 to reserve capability bits in LS R1-2004965
	Optional with capability signalling

	10. NR-unlicensed
	10-26
	CSI-RS based RLM for NR-U
	CSI-RS based RLM for NR-U
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signalling

	10. NR-unlicensed
	10-26a
	CSI-RS based RRM for NR-U
	CSI-RS based RRM for NR-U
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signalling

	10. NR-unlicensed
	[10-31]
	[Support of CSI-RS measurements for CSI reporting and tracking without COT duration from DCI 2_0]
	[·    Perform CSI measurements for reporting and tracking using CSI-RS resources that are not within a COT duration indicated by DCI 2_0
·    Note: This includes the cases when DCI 2_0 is not configured and when DCI 2_0 is configured but COT duration is not provided by either CO duration field or SFI.]
	TBD
	Yes
	N/A
	
	[Per band]
	N/A
	N/A
	
	
	Optional with capability signaling

	10. NR-unlicensed
	10-3
	PRB interlace mapping for PUSCH
	1. PRB interlace frequency domain resource allocation for PUSCH
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	Support of PRB interlace PUSCH
	Optional with capability signalling

	10. NR-unlicensed
	10-3a
	PRB interlace mapping for PUCCH
	1. PRB interlace frequency domain resource allocation for PUCCH format 0 and format 1
2. PRB interlace frequency domain resource allocation for PUCCH format 2
3. PRB interlace frequency domain resource allocation for PUCCH format 3
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	Support of PRB interlace PUCCH format 0/1
	Optional with capability signalling

	10. NR-unlicensed
	10-12
	OCC for PRB interlace mapping for PF2 and PF3
	1. OCC2
2. OCC4
	10-3a
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	UE OCC capability for EPF2/EFP3
	Optional with capability signalling

	10. NR-unlicensed
	10-13a
	Extended CP range of more than one symbol for CG-PUSCH
	1. UE supports generating a CP extension of length longer than 1 symbol for Configured Grant PUSCH transmission
	One or both of {5-19, 5-20}
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	How long a UE can generate the CP extension beyond 1 symbol for CG-PUSCH
	Optional with capability signalling

	10. NR-unlicensed
	10-18
	Configured grant with retransmission in CG resources 
	1. Support retransmission in CG resources
2. Support configured grant retransmission timer
3. Support DFI monitoring
4. Support CG-UCI in CG-PUSCH
	One or both of {5-19, 5-20}
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	Support configured grant with retransmission in configured grant resource
	Optional with capability signalling

	10. NR-unlicensed
	10-21a
	Support using ED threshold given by gNB for UL to DL COT sharing
	1. Use ULtoDL-CO-SharingED-Threshold-r16 for Type 1 channel access for scheduled UL to share COT with gNB for DL
2. Use ULtoDL-CO-SharingED-Threshold-r16 for Type 1 channel access for CG-PUSCH to share COT with gNB for DL
3. Indicate in CG-UCI the COT sharing information
	10-1
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signalling

	10. NR-unlicensed
	10-21b
	Support UL to DL COT sharing
	1. Support Type 1 LBT for scheduled UL to share COT with gNB for DL without ULtoDL-CO-SharingED-Threshold-r16
2. Support Type 1 LBT for CG-PUSCH to share COT with gNB for DL without ULtoDL-CO-SharingED-Threshold-r16
3. Indicate in CG-UCI the COT sharing information
	10-1
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	10. NR-unlicensed
	10-24
	CG-UCI multiplexing with HARQ ACK
	1. Support multiplexing CG-UCI with HARQ ACK
	10-18

	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signalling

	10. NR-unlicensed
	10-28
	Configured grant with Rel-16 enhanced resource configuration
	1. Support configuration of resources with cg-nrofSlots-r16 and cg-nrofPUSCH-InSlot-r16,
	One or both of {5-19, 5-20}
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	the signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signalling
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