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1. Introduction
[bookmark: OLE_LINK5][bookmark: OLE_LINK8]In [1], the issue of simultaneous transmission of SRS and other channels for intra-band non-contiguous CA was brought up.

In particular, the following two capabilities are mentioned:

	parallelTxSRS-PUCCH-PUSCH
Indicates whether the UE supports parallel transmission of SRS and PUCCH/ PUSCH across CCs in an inter-band CA band combination.
	BC
	
	No
	N/A
	N/A

	parallelTxPRACH-SRS-PUCCH-PUSCH
Indicates whether the UE supports parallel transmission of PRACH and SRS/PUCCH/PUSCH across CCs in an inter-band CA band combination.
	BC
	
	No
	N/A
	N/A



And the following paragraph in TS 38.214:

In case of intra-band carrier aggregation or in inter-band CA band combination if simultaneous SRS and PUCCH/PUSCH transmissions are not supported by UE, the UE is not expected to be configured with SRS from a carrier and PUSCH/UL DM-RS/UL PT-RS/PUCCH formats from a different carrier in the same symbol.

In case of intra-band carrier aggregation or in inter-band CA band combination if simultaneous SRS and PRACH transmissions are not supported by UE, the UE shall not transmit simultaneously SRS resource(s) from a carrier and PRACH from a different carrier.


The issue discussed in [1] is whether intra-band non-contiguous should be treated as intra-band or inter-band. In [1], it is argued that intra-band non-contiguous CA may be similar to inter-band, since the signaling for a BC is by repeating the same band more than once, and also the UE may physically use multiple power amplifiers for the different carriers (unlike the intra-band contiguous, which is assumed to use a single power amplifier).

TPs for clarifying that the capability is applicable to intra-band non-contiguous CA are provided in [1] and presented in the appendix for completeness.

In line with the points above, the Feature Lead proposes the following two points for discussion:
2. Email discussion – Round 1
Q1: Do you agree that a UE operating in intra-band non-contiguous CA should be able to indicate the capability for simultaneous SRS and PUCCH/PUSCH, or simultaneous PRACH and SRS/PUCCH/PUSCH across CCs?
NOTE: This feature is optional, i.e., if a UE does not support this capability for a given band combination, it can skip including it.
	Company
	Comment

	ZTE
	Technically, yes. 
We are open to introduce a new UE feature group for Rel-17, but not for Rel-15 and 16. In tdoc R1-2204555, the following agreement (RAN1#93) is listed
Agreements(RAN1#93):
· The UE is not expected to be configured to transmit on the same OFDM symbol with an SRS resource and a PUCCH/PUSCH across different CCs in intra-band CA
· Note: no spec change is needed. 
In the agreement, it is clear that intra-band CA include both contiguous and non-contiguous CCs. 

	Qualcomm
	Yes

	vivo
	yes

	Apple
	We understand that in case of separate PA for intra-band NC CA, such indication completes the spec, but we have concerns to repurpose/redefine an existing capability in that regard.

	Ericsson
	Yes.
Regarding the comment by ZTE, it is correct that the agreement in RAN1#93 states “intra-band CA” without distinguishing between contiguous or non-contiguous cases. But it seems during the discussions that led to the agreement the focus was on inter vs intra and hence, maybe the group didn’t discuss it.  

	Intel
	Yes

	Samsung
	It seems further optimization. But, if majority supports to discuss this issue, we are open to discuss this in Rel-17.

	Huawei, HiSilicon
	We can understand the motivation to differentiate intra-band contiguous and non-contiguous CA, but we share the similar concerns with companies whether it is suitable to modify an existing UE capability which is already specified since Rel-15.

	LG
	We also understand the motivation to differentiate contiguous CA and non-contiguous CA, and at the same time, we have similar view with ZTE and other companies.
We are open to consider this issue, but only for Rel-17 (if majority want to support).

	OPPO
	We also propose to discuss it only for Rel-17 UE.

	Nokia, NSB
	Yes. It is somewhat poor RAN1 specification that does not allow for dual-PA implementations for intra-band, and hard-coding the restriction even for intra-band contiguous was unnecessary.

	CATT
	Yes

	Spreadtrum
	We are fine to define new UE capability in Rel-17, and have concern to change the existed capabilities. 

	DOCOMO
	Yes




Q2: If the answer to Q1 is “yes”, do you agree to clarify the above in TS 38.214 and TS 38.306? (and from which release)
NOTE: This would require an LS to RAN2 for the changes in TS 38.306
	Company
	Comment

	ZTE
	We are OK to update TS 38.306 for Rel-17 only. 

	Qualcomm
	Yes, we agree. Regarding the release, we understand changing Rel-15 or 16 may be a bit too late, we are open to solving it in Rel-17.
We would also like to note that we do not need to introduce a new feature group (or modify ASN.1) for this purpose, the legacy one can be used without interoperability issues (since the indication is per band combination).

	Vivo
	We are open to address this issue for Rel-17

	Apple
	We are open to discuss introducing a new capability for R17 and beyond, but in our view it’s not a good practice to redefine an existing capability. In addition, it is not clear to us how such a capability signalling will work, for example and for sake of simplicity, let’s assume only two bands in a BC, A&B. How does UE indicate simultaneous transmission for intra-band NC CA within A but not within B? Will the indication be per band of BC? 

	Ericsson
	Yes, we agree.
We prefer to specify it in an earlier release but we are fine with Rel-17 as well.

	Intel
	We are open to consider this for Rel-17. 

	Huawei, HiSilicon
	We are open to discuss it for Rel-17, and maybe it is too late to modify Rel-15/Rel-16 spec. However, we are also wondering whether there would be any potential backward compatible issues or not, if the existing UE capability is changed. For example, how a Rel-15 gNB understands a Rel-17 UE reports to support intra-band NC CA (Rel-15 gNB may assume UE should report “Not support”)?

	LG
	We are open to consider this issue for Rel-17 only.
On the spec update, we share the same view with ZTE that it is sufficient to update only on TS 38.306.

	OPPO
	We are fine to update TS 38.214 and TS 38.306 only for Rel-17.

	Nokia, NSB
	We’d be OK with this from Rel-16 onwards as there is no backwards compatibility issues – legacy doesn’t indicate this capability for intra-band cases, and as far as we understand, there are already dual-PA intra-band non-contiguous implementations before Rel-17.

	CATT
	We are fine to consider in Rel-17 and update in TS38.306 seems sufficient.

	Spreadtrum
	We think TS 38.214 and 38.306 both need updates, for Rel-17. 

	DOCOMO
	We think it would be safer to define separate FG for this issue. Let’s say we update parallelTxSRS-PUCCH-PUSCH and parallelTxPRACH-SRS-PUCCH-PUSCH from Rel-17, which mean Rel-17 gNB understands that they report to support the corresponding simultaneous UL for both inter-band CA and intra-band non-contiguous CA. However, Rel-15/16 UE still report them for the support of the corresponding simultaneous UL for inter-band CA only. We are not sure if Rel-17 gNB can differentiate them. 



Summary of 1st round of discussion:
Q1: Do you agree that a UE operating in intra-band non-contiguous CA should be able to indicate the capability for simultaneous SRS and PUCCH/PUSCH, or simultaneous PRACH and SRS/PUCCH/PUSCH across CCs?
14 companies provided input. With different degrees of enthusiasm / essentiality, the clear majority of companies stated “yes”. Several companies mentioned that this should be clarified (if any) in Rel-17, and there was also some discussion on whether we can reuse the existing capability or we should add a new capability.

Q2: If the answer to Q1 is “yes”, do you agree to clarify the above in TS 38.214 and TS 38.306? (and from which release)
13 companies provided input, with some overlap in input with Q1. The majority of companies are open to clarifying this issue for Rel-17, and further discuss the backward compatibility issues exist if we reuse the existing capabilities.

3. Email discussion – Round 2
In line with the outcome of the discussion in the 1st round and the guidance from Mr. Chairman, the 2nd round of discussion will focus on how to solve the issue for Rel-17.
There are two main alternatives on how to proceed:
· Alt 1: Do not introduce a new UE capability, but clarify that the existing UE capability (which is per band combination) can be included in an intra-band NC CA band. Note that a legacy gNB would ignore the capability in an intra-band NC CA band, and a legacy UE would not include this capability, so there should not be backward compatibility issue.
· Alt 2: Introduce a new UE capability (per BC, only applicable to intra-band NC CA) that indicates the capability of simultaneous transmission.
· FL view: This alternative should be chosen if there is any backward compatibility issue of Alt 1.

Q3: For solving this issue in Rel-17:
· Alt.1: Keep the current UE capabilities, clarify that they can also apply to intra-band NC CA.
· Alt.2: Introduce a new UE capability
· In case this is the selected option, please indicate the backward compatibility issue with Alt1.

	Company
	Alt 1 or 2?
	Comment

	DOCOMO
	Alt 2 if our comment is correct (see right)
	We are wondering how Rel-17 gNB can distinguish the corresponding capabilities from Rel-15 UE and Rel-17. If this update on the UE capabilities are implemented in Rel-17, Rel-17 gNB understands them as such. But there may still be Rel-15 UE on the NW. Doesn’t Rel-17 gNB misunderstand as such Rel-15 UE also supports intra-band NC CA simultaneous UL transmission? If it is not an issue, we would be fine with Alt 1. 

	ZTE
	Alt 2
	We have the similar question as DOCOMO. 
In addition, as the new UE capability is only for intra-band CA, we are wondering why the new UE capability is per BC not per band. 

	Qualcomm
	Alt 1 (if clarification is correct)
	In our understanding, there shouldn’t be any backward compatibility issue.
First, we would like to highlight that the current capability is per band combination. Therefore, if a BC is inter-band, then the change we are making doesn’t affect the UE or network behavior.
Second, if the BC is intra-band non-contiguous, then a legacy UE will not set the capability to ‘true’, since the capability is only for inter-band. Therefore, the only issue regarding backward compatibility would be a new UE with a legacy gNB. In our understanding, a legacy gNB would not even look at this capability, since the capability is only for inter-band. Therefore, a legacy gNB with a new UE setting the capability as ‘supported’ would treat the UE as not supporting simultaneous transmission (same behavior as if we introduce a new capability). 

@ZTE: intra-band non-contiguous CA has a band repeated twice in the band combination, that’s why it should be per BC. Even for intra-band contiguous (although it is out of the scope of this discussion), there can be capabilities that are “per BC”. If we introduce the capability “per band” it would mean that the UE would need to support such capability for all band combinations that include that band, which in our view does not make sense for this particular case.

	Intel
	Alt. 2 (with a RRC parameter to configure)
	Our understanding is that Alt. 1 would result in backward compatibility issue. It is not clear to us the explanation from Qualcomm on backward compatibility. BC can comprise either/both intra-band or/and inter-band. It is not desirable to change the existing capability.
In order to keep backward compatibility, we need:
· No change of the existing capability
· Need to introduce a new capability signaling
· Need to introduce the corresponding RRC parameter so that gNB can configure. 
This will guarantee that gNB is aware of the new capability signaling without backward compatible problem.


	Fujitsu
	Alt 2
	Alt 1 requires that the legacy gNB behaves “a legacy gNB would not even look at this capability”. Ideally it is true, but in our understanding such a behaviour is not mandated. Thus, generally speaking, we prefer to take a safer approach, i.e. Alt 2. 

	LG
	Alt 2
	Similar view with Intel.
Alt 1 might cause BC issue, and thus, introducing new UE capability with Alt 2 could avoid the BC issue.

	Samsung
	Alt 2
	Modifying the existing UE capability is not preferable. If majority supports this functionality, we are fine with introducing a new Rel-17 UE capability.

	vivo
	Alt2
	Introducing a new Rel-17 UE capability is cleaner solution

	Apple
	See explanation
	We tend to go with Alt2, but even Alt2 has open questions to us. We are not sure if current spec disallows simultaneous UL transmission over intra-band NC CA purposefully or at the time, people ignored the case of separate PA for NC CA (which seems a bit weird). If it is the former, we prefer to digest the history of the current specification in which NC CA is treated as contiguous CA for simultaneous UL transmission.



4. Email discussion – Round 3
In view of the input above, we propose to add a new capability to indicate the possibility of simultaneous transmission for intra-band NC CA.

	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 (Sidelink 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

	X. TEI
	X-1
	Parallel SRS and PUCCH/PUSCH transmission across CCs in intra-band non-contiguous CA
	Parallel SRS and PUCCH/PUSCH transmission across CCs in intra-band non-contiguous CA
	
	Yes
	n/a
	UE cannot transmit parallel SRS and PUCCH/PUSCH transmission across CCs in intra-band non-contiguous CA
	Per BC
	No
	Yes
	n/a
	This feature is the same as  parallelTxSRS-PUCCH-PUSCH, but for intra-band non-contiguous CA
	Optional with capability signaling

	X. TEI
	X-2
	Parallel PRACH and SRS/PUCCH/PUSCH transmissions across CCs in intra-band non-contiguous CA
	Parallel PRACH and SRS/PUCCH/PUSCH transmissions across CCs in intra-band non-contiguous CA
	
	Yes
	n/a
	UE cannot transmit parallel PRACH and SRS/PUCCH/PUSCH transmissions across CCs in intra-band non-contiguous CA
	Per BC
	No
	Yes
	n/a
	This feature is the same as parallelTxPRACH-SRS-PUCCH-PUSCH, but for intra-band non-contiguous CA
	Optional with capability signaling


Q4: Do you agree to introducing new feature groups X-1 and X-2 as described above?
	Company
	Comment

	Apple
	We can support the new capability if it is with FR1/FR2 differentiation, just to keep doors open for UE and NW if such differentiation is needed. An example of such scenarios (not sure how realistic it could be) could be the case of FR1+FR2 BC, where we have NC CA in both bands, where UE does not support NC CA in FRx but it does for Fry (x neq y).

	Moderator
	We think FR1/FR2 differentiation is reasonable, based on Apple’s input. Changed the proposal above to reflect the change.

	Apple
	Support revised FL’s proposal.

	OPPO
	We are fine with the new capability. 

	Intel
	To repeat our comments again, we think the following is needed (1) New Rel-17 UE capability and (2) the corresponding new RRC parameter for backward compatibility. The (2) has been missed in the current proposal. We do not have specific preference on the exact naming of the new RRC parameter.
If we do not have the new RRC parameter, the UE who reports capability of simultaneous transmission may transmit simultaneous transmission which gNB does not know. We provide one simple example to indicate the reason that the new Rel-17 RRC parameter to configure the feature related to the new Rel-17 capability is needed.
For gNB which is based on Rel-15/16, when UE reports the new Rel-17 capability, the UE can perform the simultaneous UL transmissions. However, the gNB expects no simultaneous transmission as per the current specification since the gNB cannot recognize the Rel-17 capability signaling. This will impact on backward compatibility. In this case, the UE should not perform simultaneous transmission. 
As another example, for the gNB based on Rel-17 specification, the gNB can recognize the new Rel-17 capability signaling and thus the gNB can command the UE can perform simultaneous transmission by configuring the new Rel-17 RRC parameter. Without the corresponding RRC parameter, there can be misunderstanding between gNB and UE depending on network upgrade status, which means non-backward compatibility. Thus, the RRC parameter is needed.

	Ericsson2 (need to introduce a corresponding RRC parameter to configure)
	We share the same view as Intel that a new RRC parameter corresponding to the new feature should be introduced.
Regarding NW Release/UE release, we would like to share our understanding first on these aspects:
· In our view, a network does not have a release and that a network does not really need to care about the release of a UE. It is all about support of features based on their individual capability bits. However, we believe that Seunghee actually just means “a network which does not support parallel TX of SRS and other channel” when he writes “gNB based on Rel-15/16” and vice versa for a gNB supporting the feature. 
· Since there is a need or benefit for the new network whether the (new) UE supports the new feature, this hints that the new UE behavior is sufficiently different from legacy behavior. And then we should also introduce means to configure the feature explicitly in the RRCReconfiguration (and if not configured, the new UE must behave like a legacy UE). Explicit capability signaling and explicit DL configuration in the RRCReconfiguration is generally the safer way for us as NW vendors. Otherwise, there is a risk that we end up in ambiguous UE behavior. There is a mean for differentiation by the NW. A legacy gNB must ensure either by an appropriate RRC configuration or by appropriate scheduling that it never asks a legacy UE to send SRS and PUCCH/PUSCH simultaneously. If the legacy gNB ensures this, it will also not ask a new UE (which could do simultaneous SRS+PUSCH/PUCCH and which sets the new capability bit) to send them together. Hence, this new UE will behave exactly like the old UE. Only if a new gNB which comprehends the new capability signalling RRC, configures SRS and PUCCH/PUSCH to coincide and if it also sends corresponding DCIs, the new UE will send them in parallel. 

	ZTE
	The UE capabilities above are OK to us. For RRC, we share the similar view as Ericsson and Intel. 
Specifically, we think one bit RRC signaling is enough, the 1 bit can be configured in any one of serving carriers.  




Q4v2: Do you agree to introducing new feature groups X-1 and X-2 as described above with the additional note (to be captured in Chairman’s notes)?
NOTE: It is RAN1’s understanding that legacy gNBs (who do not understand the new capability) will not schedule simultaneous transmission, and thus there is no need to add a new RRC parameter to avoid backward compatibility issues.
	Company
	Comment

	Apple
	Fine




The RAN1 specifications should also be updated to account for the change above. FL proposes to adopt the following TP for Rel-17:
=====================================TP2 38.214 ======================================
In case of intra-band contiguous carrier aggregation, or in inter-band or intra-band non-contiguous CA band combination if simultaneous SRS and PUCCH/PUSCH transmissions are not supported by UE, the UE is not expected to be configured with SRS from a carrier and PUSCH/UL DM-RS/UL PT-RS/PUCCH formats from a different carrier in the same symbol.

In case of intra-band contiguous carrier aggregation, or in inter-band or intra-band non-contiguous CA band combination if simultaneous SRS and PRACH transmissions are not supported by UE, the UE shall not transmit simultaneously SRS resource(s) from a carrier and PRACH from a different carrier.
Q5: Do you agree to endorsing TP2 (as above) for Rel-17?
	Company
	Comment

	Apple
	Support TP for R17.

	OPPO
	Support the TP.

	Intel
	Same comment as above. 



5. Email discussion – Round 4
Based on the discussion above and directly over email, a proposal is made as follows (editorial / clarification highlighted with respect to the latest version over the RAN1 reflector):

Proposal (old): Introduce feature groups X-1 and X-2 as described below.
· Introduce a new Rel-17 RRC parameter (UE-specific) to enable the UE behavior under X-2.
· Endorse TP2v2 as described below

NOTE: For parallel SRS + PUSCH/PUCCH (X-1), it is RAN1’s understanding that:
·        The gNBs who do not support parallel Tx (i.e. who do not understand the new capability) will not configure/schedule simultaneous transmission, and therefore there are no backward compatibility issues.
·        Rel-17 UE who reported capability of parallel Tx will always conduct parallel Tx and therefore gNBs who do not support Rel-17 parallel Tx will have to assume the UE behavior accordingly.

	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 (Sidelink 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

	X. TEI
	X-1
	Parallel SRS and PUCCH/PUSCH transmission across CCs in intra-band non-contiguous CA
	Parallel SRS and PUCCH/PUSCH transmission across CCs in intra-band non-contiguous CA
	
	Yes
	n/a
	UE cannot transmit parallel SRS and PUCCH/PUSCH transmission across CCs in intra-band non-contiguous CA
	Per BC
	No
	Yes
	n/a
	This feature is the same as  parallelTxSRS-PUCCH-PUSCH, but for intra-band non-contiguous CA
	Optional with capability signaling

	X. TEI
	X-2
	Parallel PRACH and SRS/PUCCH/PUSCH transmissions across CCs in intra-band non-contiguous CA
	Parallel PRACH and SRS/PUCCH/PUSCH transmissions across CCs in intra-band non-contiguous CA
	
	Yes
	n/a
	UE cannot transmit parallel PRACH and SRS/PUCCH/PUSCH transmissions across CCs in intra-band non-contiguous CA
	Per BC
	No
	Yes
	n/a
	This feature is the same as parallelTxPRACH-SRS-PUCCH-PUSCH, but for intra-band non-contiguous CA
	Optional with capability signaling



=====================================TP2v2 38.214 ======================================
In case of intra-band contiguous carrier aggregation, or in inter-band or intra-band non-contiguous CA band combination if simultaneous SRS and PUCCH/PUSCH transmissions are not supported by UE, the UE is not expected to be configured with SRS from a carrier and PUSCH/UL DM-RS/UL PT-RS/PUCCH formats from a different carrier in the same symbol.

In case of intra-band contiguous carrier aggregation, or in inter-band CA band combination if simultaneous SRS and PRACH transmissions are not supported by UE, or in case of intra-band non-contiguous CA band combination if the UE is not configured with higher layer parameter intraBandNC-PRACH-simulTx-r17, the UE shall not transmit simultaneously SRS resource(s) from a carrier and PRACH from a different carrier.

Proposal: Introduce feature groups X-1 and X-2 as described below.
·         Introduce a new Rel-17 RRC parameter (UE-specific) to enable the UE behavior under X-2.
·         Endorse TP2v2 as described below
 
NOTE: For parallel SRS + PUSCH/PUCCH (X-1), it is RAN1’s understanding that:
·        	The gNBs who do not support parallel Tx (i.e. who do not understand the new capability) will not indicate/configure/schedule simultaneous transmission, and therefore there are no backward compatibility issues.
·        Rel-17 UE who reported capability of parallel Tx conducts parallel Tx if the gNB indicates/configures/schedules simultaneous transmission.  Therefore
· gNBs who do not support Rel-17 parallel Tx do not indicate/configure/schedule simultaneous transmission.
· gNBs who support Rel-17 parallel Tx can indicate/configure/schedule simultaneous transmission accordingly.
 

	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 (Sidelink 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

	X. TEI
	X-1
	Parallel SRS and PUCCH/PUSCH transmission across CCs in intra-band non-contiguous CA
	Parallel SRS and PUCCH/PUSCH transmission across CCs in intra-band non-contiguous CA
	
	Yes
	n/a
	UE cannot transmit parallel SRS and PUCCH/PUSCH transmission across CCs in intra-band non-contiguous CA
	Per BC
	No
	Yes
	n/a
	This feature is the same as  parallelTxSRS-PUCCH-PUSCH, but for intra-band non-contiguous CA
	Optional with capability signaling

	X. TEI
	X-2
	Parallel PRACH and SRS/PUCCH/PUSCH transmissions across CCs in intra-band non-contiguous CA
	Parallel PRACH and SRS/PUCCH/PUSCH transmissions across CCs in intra-band non-contiguous CA
	
	Yes
	n/a
	UE cannot transmit parallel PRACH and SRS/PUCCH/PUSCH transmissions across CCs in intra-band non-contiguous CA
	Per BC
	No
	Yes
	n/a
	This feature is the same as parallelTxPRACH-SRS-PUCCH-PUSCH, but for intra-band non-contiguous CA. This feature is enabled by a new UE-specific RRC parameter intraBandNC-PRACH-simulTx-r17
	Optional with capability signaling



=====================================TP2v2 38.214 ======================================
In case of intra-band contiguous carrier aggregation, or in inter-band or intra-band non-contiguous CA band combination if simultaneous SRS and PUCCH/PUSCH transmissions are not supported by UE, the UE is not expected to be configured with SRS from a carrier and PUSCH/UL DM-RS/UL PT-RS/PUCCH formats from a different carrier in the same symbol.

In case of intra-band contiguous carrier aggregation, or in inter-band CA band combination if simultaneous SRS and PRACH transmissions are not supported by UE, or in case of intra-band non-contiguous CA band combination if the UE is not configured with higher layer parameter intraBandNC-PRACH-simulTx-r17, the UE shall not transmit simultaneously SRS resource(s) from a carrier and PRACH from a different carrier.


Q6: Do you agree with the proposal above?
	Company
	Comment

	Apple
	We are fine with TP and X-1, X-2, just a quick comment on the note for X-2 “This feature is the same as parallelTxPRACH-SRS-PUCCH-PUSCH, but for intra-band non-contiguous CA”, we would suggest to capture somewhere in UE capability that such parallel intra-band NC CA transmission of PRACH+SRS/PUCCH/PUSCH is subject to UE capability AND RRC configured indication by intraBandNC-PRACH-simulTx-r17

	Moderator
	Agreed. Updated the description above and also with the latest proposal from email discussion (grayed out the old one)



6. Conclusions
As a result of the email discussions, the following was agreed:

Proposal: 
Introduce feature groups X-1 and X-2 as described below.
·         Introduce a new Rel-17 RRC parameter (UE-specific) to enable the UE behavior under X-2.         
 NOTE: For parallel SRS + PUSCH/PUCCH (X-1), it is RAN1’s understanding that:
·        The gNBs who do not support parallel Tx (i.e. who do not understand the new capability) will not indicate/configure/schedule simultaneous transmission, and therefore there are no backward compatibility issues.
·        Rel-17 UE who reported capability of parallel Tx conducts parallel Tx if the gNB indicates/configures/schedules simultaneous transmission.  Therefore
1. gNBs who do not support Rel-17 parallel Tx do not indicate/configure/schedule simultaneous transmission.
1. gNBs who support Rel-17 parallel Tx can indicate/configure/schedule simultaneous transmission accordingly.
	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 (Sidelink 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

	X. TEI
	X-1
	Parallel SRS and PUCCH/PUSCH transmission across CCs in intra-band non-contiguous CA
	Parallel SRS and PUCCH/PUSCH transmission across CCs in intra-band non-contiguous CA
	
	Yes
	n/a
	UE cannot transmit parallel SRS and PUCCH/PUSCH transmission across CCs in intra-band non-contiguous CA
	Per BC
	No
	Yes
	n/a
	This feature is the same as  parallelTxSRS-PUCCH-PUSCH, but for intra-band non-contiguous CA
	Optional with capability signaling

	X. TEI
	X-2
	Parallel PRACH and SRS/PUCCH/PUSCH transmissions across CCs in intra-band non-contiguous CA
	Parallel PRACH and SRS/PUCCH/PUSCH transmissions across CCs in intra-band non-contiguous CA
	
	Yes
	n/a
	UE cannot transmit parallel PRACH and SRS/PUCCH/PUSCH transmissions across CCs in intra-band non-contiguous CA
	Per BC
	No
	Yes
	n/a
	This feature is the same as parallelTxPRACH-SRS-PUCCH-PUSCH, but for intra-band non-contiguous CA. This feature is enabled by a new UE-specific RRC parameter intraBandNC-PRACH-simulTx-r17
	Optional with capability signaling
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Appendix – TPs from [1]

=====================================TP1 38.306 ======================================
	parallelTxSRS-PUCCH-PUSCH
Indicates whether the UE supports parallel transmission of SRS and PUCCH/ PUSCH across CCs in an inter-band or intra-band non-contiguous CA band combination.
	BC
	No
	N/A
	N/A

	parallelTxPRACH-SRS-PUCCH-PUSCH
Indicates whether the UE supports parallel transmission of PRACH and SRS/PUCCH/PUSCH across CCs in an inter-band or intra-band non-contiguous CA band combination.
	BC
	No
	N/A
	N/A


====================================================================================

=====================================TP2 38.214 ======================================
In case of intra-band contiguous carrier aggregation, or in inter-band or intra-band non-contiguous CA band combination if simultaneous SRS and PUCCH/PUSCH transmissions are not supported by UE, the UE is not expected to be configured with SRS from a carrier and PUSCH/UL DM-RS/UL PT-RS/PUCCH formats from a different carrier in the same symbol.

In case of intra-band contiguous carrier aggregation, or in inter-band or intra-band non-contiguous CA band combination if simultaneous SRS and PRACH transmissions are not supported by UE, the UE shall not transmit simultaneously SRS resource(s) from a carrier and PRACH from a different carrier.
====================================================================================
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