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This email thread discuss Rel-17 WI on Simultaneous_RxTx. The contributions are in agenda 8.44, which includes:
· Topic #1: Principles for simultaneous Rx/Tx capability
a. Issue 1-1: Applicability of simultaneous Rx/Tx capability for similar band combination
b. Issue 1-2: Rules to decide simultaneous Rx/Tx capability for a band combination 
c. Issue 1-3: Specification impact 
d. Issue 1-4: Release independent
· Topic #2: Reply LS to RAN2 on simultaneous Rx/Tx
· Topic #3: CR for simultaneous Rx/Tx
· Topic #4: Revised WID

Topic #1: Principles for simultaneous Rx/Tx capability 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2109686

	vivo
	Observation 1: There are considerable difficulties of defining general principles especially related to frequency separation / duplex mode / frequency range, since the complexities of in-device coexistence factors.
Observation 2: MSD is a comprehensive way for reference, but the evaluation procedure is complicated and defining threshold is also not easy.
Observation 3: IMD 2/3 were already served as a reference of severe self-interference in current spec for dual uplink, and may also be defined as one case for simultaneous Rx/Tx. 

Proposal 1: Using MSD as a basic guideline for defining simultaneous RxTx capability, while 2nd/3rd order IMD and harmonics may serve as certain criteria. 
Proposal 2: One section of informative Annex may be used in the TS to document the general criteria.
Proposal 3: The outcome of this WI should be limited to Rel-17 in principle. Exceptions can be discussed case-by-case

	R4-2110200

	Xiaomi
	Proposal 1: it is proposed the same simultaneous Rx/Tx capability can be applied for the corresponding band combination among NR CA, NR DC and NR EN-DC.
Proposal 2: For general rule to decide simultaneous Rx/Tx capability, band frequency separation based approach together with MSD based approach should be considered.

	R4-2110478

	ZTE
	Proposal 1: Same simultaneous Rx/Tx capability for NR CA band combination  can be applied for the corresponding inter-band NR DC band combination.
Proposal 2: Same simultaneous Rx/Tx capability for inter-band ENDC band combination can be applied for the corresponding inter-band NR CA band combination.
FDD+TDD NR CA:
Proposal 3. It is proposed to discuss whether or not CA operation is workable in the case of simultaneous Rx/Tx capability is not supported for FR1+FR1 FDD-TDD CA band combination.
Proposal 4. Mandatory simultaneous Rx/Tx capability should be supported for all of the FR1+FR2 FDD-TDD CA band combination.
TDD+TDD NR CA:
Proposal 5. Mandatory simultaneous Rx/Tx capability should be supported for all of the FR1+FR2 TDD-TDD CA band combination.
Proposal 6. RAN4 need to discuss whether or not simultaneous Rx/Tx is feasible for FR2+FR2 TDD-TDD CA band combination first.

	R4-2110776

	CHTTL
	Proposal 1: Regarding whether mandatory simultaneous Rx/Tx capability should be supported for all of the FR1+FR1 FDD-TDD CA/EN-DC band combination:
- It should be mandatory support by default, unless the specific problem is identified when specifying the specific combinations in the basket WID (for example: band 7/n7 with band 38/n38)
- But to make sure the potential problem will not be missed check, case-by-case study can be applied if the frequency separation between the FDD band and the TDD band of the combination is smaller than a threshold, otherwise the mandatory simultaneous Rx/Tx capability is applied without additional discussion.
Proposal 2: Regarding whether MSD value/threshold or harmonic / IMD order can also be considered as criteria to decide simultaneous Rx/Tx capability, separate the discussion for FDD-TDD and TDD-TDD combinations.
- And the MSD value or harmonic / IMD order are not considered as the criteria to decide simultaneous Rx/Tx capability for FDD-TDD EN-DC/NR-CA combinations. 
Proposal 3: The capability shall be mandatory if FR1 FDD band (<4GHz) is aggregated with FR2 TDD bands

	R4-2110835

	OPPO
	Proposal 1:         It is proposed to clarify in the spec that the minimum requirements apply for UEs with simultaneous RxTx for FDD-FDD unless otherwise stated.

Observation 2:    The MSD values or the harmonic / IMD orders are more clear and operable criteria to decide the mandatory or optional simultaneous RxTx capability. And they can be used to replace the vague criteria like “isolation” or “close to the other band”.
Observation 3:    Without clear and operable criteria to classify band combination for further discussion, it will be quite challenging to analyze all the band combinations in the spec.

Proposal 2:         It is proposed to use MSD value or the harmonic / IMD order as the condition to choose band combinations for further discussion of the simultaneous RxTx.
Observation 4:    Optional simultaneous RxTx can be assumed for the band combinations which doesn’t have explicit statement of this capability in Rel-15/Rel-16 spec.

Proposal 3:         It is proposed to specify/change the simultaneous RxTx capability only in the Rel-17 spec in this WI and keep Rel-15/Rel-16 simultaneous capability unchanged to avoid NBC issue.
Proposal 4:         It is proposed to assume the simultaneous RxTx is same for the CA and synchronous DC/EN-DC/NE-DC case.

	R4-2111448

	Huawei, HiSilicon
	Proposal 1: same simultaneous Rx/Tx capability for NR CA band combination can be applied for the corresponding inter-band MR-DC band combination and vice versa. 
Proposal 2: For the cases below, simultaneous Rx/Tx capability can be supported mandatorily. MSD requirements shall be defined for the combinations which have REFSENS degradation caused by IMD or harmonics. 
· FR1 TDD-FDD band combinations
· FR1 FDD aggregated with FR2 TDD bands
· FR1 SUL band combination
Proposal 3: Follow the normal release independent manner to indicate the simultaneous Rx/Tx capability for a band combination introduced in Rel-17.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Issue 1-1: Applicability of simultaneous Rx/Tx capability for similar band combination
Issue 1-1-1: Same simultaneous Rx/Tx capability can be applied for the corresponding band combination among NR CA, NR DC and NR EN-DC 
· Option 1: Yes. 
· Option 2: FFS 
Moderator’s recommendation:
· Recommended WF
· TBA based on 1st round discussion


Issue 1-2: Rules to decide simultaneous Rx/Tx capability for a band combination
Issue 1-2-1: Simultaneous Rx/Tx capability for FR1+FR1 FDD-TDD band combination
· Option 1: Mandatory support by default unless the specific problem is identified when specifying the specific combinations in the basket WID. To make sure the potential problem will not be missed check, case-by-case study can be applied if the frequency separation between the FDD band and the TDD band of the combination is smaller than a threshold, otherwise the mandatory simultaneous Rx/Tx capability is applied without additional discussion.
· Option 2: Mandatory support.  MSD requirements shall be defined for the combinations which have REFSENS degradation caused by IMD or harmonics
· Option 3: Using MSD as a basic guideline for defining simultaneous RxTx capability, while order of  IMD and harmonics may serve as certain criteria.
· Option 4: Discuss whether or not CA operation is workable in the case of simultaneous Rx/Tx capability is not supported for FR1+FR1 FDD-TDD CA band combination.
Moderator’s recommendation:
· Recommended WF
· TBA based on 1st round discussion

Issue 1-2-2: Simultaneous Rx/Tx capability for FR1+FR2 FDD-TDD band combination 
· Option 1: Mandatory support
· Option 2: The capability shall be mandatory if FR1 FDD band (<4GHz) is aggregated with FR2 TDD bands 
Moderator’s recommendation:
· Recommended WF
· TBA based on 1st round discussion


Issue 1-2-3: Simultaneous Rx/Tx capability for FR1+FR2 TDD-TDD band combination
· Option 1: Mandatory support
· Option 2: FFS 
Moderator’s recommendation:
· Recommended WF
· TBA based on 1st round discussion

Issue 1-2-4: Simultaneous Rx/Tx capability for FR2+FR2 TDD-TDD band combination
· Option 1: discuss whether or not simultaneous Rx/Tx is feasible for this scenario
· Option 2: study case by case  
Moderator’s recommendation:
· Recommended WF
· TBA based on 1st round discussion


Issue 1-3: Specification impact 
Issue 1-3-1: One section of informative Annex may be used in the TS to document the general criteria
· Option 1: Yes. 
· Option 2: FFS 
Moderator’s recommendation:
· Recommended WF
· TBA based on 1st round discussion

Issue 1-4: Release independent 
Issue 1-4-1: Specify/change the simultaneous RxTx capability only in the Rel-17 spec in this WI and keep the capability indication unchanged for Rel-15/Rel-16 band combinations to avoid NBC issue
· Option 1: Yes. 
· Option 2: No 
Moderator’s recommendation:
· Recommended WF
· TBA based on 1st round discussion

Issue 1-4-2: Follow the normal release independent manner for a band combination introduced in Rel-17 with indication of the simultaneous Rx/Tx capability
· Option 1: Yes. 
· Option 2: No 
Moderator’s recommendation:
· Recommended WF
· TBA based on 1st round discussion


Companies views’ collection for 1st round 
Open issues 
	Issues
	Company Comments

	1-1: Applicability of simultaneous Rx/Tx capability for similar band combination
	Issue 1-1-1: Same simultaneous Rx/Tx capability can be applied for the corresponding band combination among NR CA, NR DC and NR EN-DC
OPPO: Yes, at least for synchronized case.
Xiaomi: Yes
Qualcomm: Option 1, Yes.
ZTE: Yes
Skyworks: Yes
Apple: No, because whether the NR-DC configuration is synchronous or not can have an impact. We need to be more specific about the scenario.  However, once we become more specific, then the motivation for creating such a general rule is no longer compelling.  Thus, it is better to define simultaneous Rx/Tx capability case by case.
DOCOMO: Yes
Huawei: Yes
vivo: Yes

	1-2: Rules to decide simultaneous Rx/Tx capability for a band combination
	Issue 1-2-1: Simultaneous Rx/Tx capability for FR1+FR1 FDD-TDD band combination
· Option 1: Mandatory support by default unless the specific problem is identified when specifying the specific combinations in the basket WID. To make sure the potential problem will not be missed check, case-by-case study can be applied if the frequency separation between the FDD band and the TDD band of the combination is smaller than a threshold. Otherwise, the mandatory simultaneous Rx/Tx capability is applied without additional discussion.
· Option 2: Mandatory support. MSD requirements shall be defined for the combinations which have REFSENS degradation caused by IMD or harmonics
· Option 3: Using MSD as a basic guideline for defining simultaneous RxTx capability, while order of IMD and harmonics may serve as certain criteria.
· Option 4: Discuss whether or not CA operation is workable in the case of simultaneous Rx/Tx capability is not supported for FR1+FR1 FDD-TDD CA band combination.

SoftBank:
Support Option 1.OPPO: Option 3 with modification. The proposal is slightly different from our proposal in R4-2110835 which should be “use MSD value or the harmonic / IMD order as the condition to choose band combinations for further discussion of the simultaneous RxTx”. The intention is using this to choose which band combinations might have problem of supporting simultaneous RxTx considering there are many band combinations already in the spec without clear indication of the simultaneous RxTx capability. And if simply making mandatory as the default then how to check the simultaneous RxTx capability within a manageable workload? Therefore, the modified Option 3 is suggested.
Qualcomm: Option 3 but we should also add some frequency separation threshold besides IMD. Filter rejection is an issue that could lead to high MSD or inability to support simultaneous Rx-Tx
ZTE: Perfer Option 1. If simulataneous Rx/Tx is not supported for FDD-TDD NR CA, then the quesion in Option 4 should be discussed.
Skyworks: there FDD+TDD cases (and FDD+SDL) where bands are very close or adjacent where simultaneous Tx/RX can’t be assumed: 7+38, 3+34, 3+39….these needs to be decided case by case and architecture enabling these should be studied in detail. I have an issue with the MSD criteria: does it mean that for any new request we assume simultaneous Tx/Rx and if the MSD is too high then we revert to non-simultaneous Tx/Rx. For new requests we think the proponent should provide an input as to the need for simultaneous Tx/Rx or not. This needs to be clarified for the block approval procedure
CHTTL: Prefer Option 2 or Option 1. We don’t think the FDD-TDD can still operate if simultaneous Rx/Tx doesnot supported, so we don’t think MSD can be the criteria here, and note that not all the frequency points will cause the IMD issues for the given band combo. The identified cases are only few special cases, for example 7+38 and cannot operate alone, and this will be studied when specifying the combo, before the discussion on whether simultaneous Rx/Tx is mandatory or not.
DOCOMO: Option 1. Basically it is mandatory for FDD+TDD, but some special cases where bands are very close to each other can be discussed case by case.
Huawei: Prefer option 2. We think that option 1 can be considered together with option 2. Mandatory support of the capability doesn’t mean that MSD could not be considered for a band combination.
vivo: Prefer Option 3 with other supplements as suggested.

	
	Issue 1-2-2: Simultaneous Rx/Tx capability for FR1+FR2 FDD-TDD band combination 
· Option 1: Mandatory support
· Option 2: The capability shall be mandatory if FR1 FDD band (<4GHz) is aggregated with FR2 TDD bands 

SoftBank:
Either one is fine with us.
OPPO: Option 2.
Xiaomi: Option 2
Qualcomm: Option 2. even though so far there are no FDD bands above 3GHz so these are equivalent.
ZTE: So far there are no FR1 FDD band above 4GHz. So either one is ok to us.
Skyworks: bands >3GHz are all TDD anyhow
CHTTL: Either option 1 or option 2 is fine for us. (Yes they are equivalent, so the option 2 is proposed to ease the potential concern.)
Apple: Option 2 with the clarification by Skyworks
vivo: Option 2

	
	Issue 1-2-3: Simultaneous Rx/Tx capability for FR1+FR2 TDD-TDD band combination
· Option 1: Mandatory support
· Option 2: study case by case  

SoftBank:
Support Option 1. 
OPPO: Others, maybe the Option 2 in issue 1-2-2 is also applicable here.
Xiaomi: if FR1 and FR2 follow the current frequency range in the spec, we can accept option 1.
Qualcomm: Option 2. with bands going higher and higher, it is not clear UE will always be able to support simultaneous Rx-Tx
ZTE: Option 1.
Skyworks: so far FR2 starts above H3 of FR1 which is why we do not have coex studies between FR1 and FR2 but we agree that if any new range is opened above FR1 this should be revisited.
CHTTL: Option 1. (To ease the concern, probably some specific limit on FR1 can be considered, for example, for FR1 <6GHz or something.)
Apple: Option 1
DOCOMO: Option 1, but it is better to clarify the definition of frequency range of FR1 and FR2 to address concerns about the extension of the frequency ranges in the future.
Huawei: Either is ok.
vivo: Opiton2 

	
	
Issue 1-2-4: Simultaneous Rx/Tx capability for FR2+FR2 TDD-TDD band combination
· Option 1: discuss whether or not simultaneous Rx/Tx is feasible for this scenario
· [bookmark: OLE_LINK2][bookmark: OLE_LINK1]Option 2: study case by case  

OPPO: Option 2, maybe need to consider the CBM/IBM capability etc.
Xiaomi: option 2Qualcomm: Option 2. for most combinations simultaneous Rx-Tx is not feasible but if the separation between bands will be larger and larger, this might become possible.
ZTE: Option 1. Would like to know if simultaneous Rx/Tx is not supported, then what the RF requirements like? 
Apple: in our understanding, this is not a feasible option, since no applicable refeence architecture has been discussed during any of the NR releases. We recommend de-prioritizing further discussions of this topic.
Huawei: Option 2.
vivo:option2 


	1-3: Specification impact
	Issue 1-3-1: One section of informative Annex may be used in the TS to document the general criteria
· Option 1: Yes. 
· Option 2: FFS 

OPPO: Option 2, TR or WF maybe enough.
Qualcomm: We should use a TR for this, not a TS as stated above. There should be a 3rd option
ZTE: TR is enough.
CHTTL: We think TS will be helpful, but it dependents on what the general criteria looks like.
Apple: We prefer using a TR to document the criteria and relevant background. Also, regardless of the general rules we might use to derive the requirements, the specification should explicitly identify each band combination for which the UE shall signal mandatory simultaneous RxTx support.
Huawei: Option 2. It can be further considered when we have a clear view when the final criteria is clear.
vivo: No strong view, can be FFS.

	1-4: Release independent
	Issue 1-4-1: Specify/change the simultaneous RxTx capability only in the Rel-17 spec in this WI and keep the capability indication unchanged for Rel-15/Rel-16 band combinations to avoid NBC issue
· Option 1: Yes. 
· Option 2: No 

 SoftBank:
Support Option 2. As commented in the last meeting, for Rel-15 band combinations, the discussion whether mandatory support or not was conducted but for Rel-16 band combinations, it was not conducted. Considering it, we are fine with keeping the capability indication unchanged for Rel-15 band combinations, but Rel-16 band combinations should be corrected.
OPPO: Option 1. Considering there are already many UEs in the market or under development, changing the spec to mandatory will have big impact to them. Thus not ok to change at least Rel-15.
Qualcomm: Option 1. WE cannot go back to previous releases and make such a capability mandatory.
ZTE: Same view with SoftBank. 
CHTTL: Same view with SoftBank.
Apple: we would like to refine our view on this topic from the last meeting, when we indicated that the capability should match the release of the combination. The point made by some companies regarding legacy UEs is an important one. If we consider the release independent specification, we observe that a UE from an earlier release can implement certain features (which are mostly band-specific features) from a future release, provided that it meets all applicable requirements. In the case of a Rel-15 UE supporting a band combination introduced in Rel-15 or Rel-16, such a UE would not be mandated to support any requirements introduced for such band combinations in Rel-17. However, this UE can also implement the Rel-17 version of the same band combination, and within that release the requirement on simultaneous Tx/Rx capability could be introduced.  In practice, this means that the simultaneous Rx/Tx capability would be optional for Rel-15 and Rel-16 UEs, and for Rel-17 UEs this capability would be optional or mandatory based on the decisons made in this work item.  In summary, we support Option 1.
DOCOMO: Option 2. We would like to apply the change from Rel-16.
Huawei: We are open to option 2.
vivo: Prefer option 1.

	
	Issue 1-4-2: Follow the normal release independent manner for a band combination introduced in Rel-17 with indication of the simultaneous Rx/Tx capability
· Option 1: Yes. 
· Option 2: No 

SoftBank: Support Option 1. The specification for band combination shall follow the release independent manner.
OPPO: For clarification, what is the “normal release independent manner” mean here? It is better to make it in detail to make everybody on the same page.
Qualcomm: “normal release independent” manner needs clarification. What exactly is done for a previous release?
CHTTL: porbably the band combinations are already release independent?
Apple: there is nothing to do in Rel-17; however, for band combinations introduced in Rel-18, it is fine to define the simultaneous Rx/Tx capability as release independent back to Rel-17.
Huawei: Option 1. For normal release independent manner, example would be better to clarify the issue. For instance, a band combination of CA_nX-nY is introduced in Rel-17, and the band combo supports the simultaneous Rx/Tx capability and indicated in the Rel-17 spec, if a Rel-15 UE can comply with the requirements specified in Rel-17 and support the band combination, the capability of simultaneous Rx/Tx should be reported.

	Others
	



CRs/TPs comments collection
Major close-to-finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	
	Company A

	
	Company B

	
	





Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF ahe ssignment.
	
	Status summary 

	Topic#1
	Issue 1-1-1: Same simultaneous Rx/Tx capability can be applied for the corresponding band combination among NR CA, NR DC and NR EN-DC 
Tentative agreements: 

Candidate options: 
Only one company has concern on using same simultaneous Rx/Tx capability.

Recommendations for 2nd round:
To be further checked in 2nd round if companies could reach consensus for applicability of the same capability. 


	Topic#2
	Issue 1-2-1: Simultaneous Rx/Tx capability for FR1+FR1 FDD-TDD band combination
Tentative agreements: 

Candidate options: 

Recommendations for 2nd round:
To be further discussed in 2nd round with the WF.

Issue 1-2-2: Simultaneous Rx/Tx capability for FR1+FR2 FDD-TDD band combination 
Tentative agreements: 
The capability shall be mandatory if FR1 FDD band (<4GHz) is aggregated with FR2 TDD bands

Candidate options: 

Recommendations for 2nd round:


Issue 1-2-3: Simultaneous Rx/Tx capability for FR1+FR2 TDD-TDD band combination
Tentative agreements: 

Candidate options: 

Recommendations for 2nd round:
To be further discussed in 2nd round with the WF.

Issue 1-2-4: Simultaneous Rx/Tx capability for FR2+FR2 TDD-TDD band combination
Tentative agreements: 

Candidate options: 

Recommendations for 2nd round:
To be further discussed in 2nd round with the WF. 



	Topic#3
	Issue 1-3-1: One section of informative Annex may be used in the TS to document the general criteria
Tentative agreements: 

Candidate options: 

Recommendations for 2nd round:
It is suggested to leave the issue FFS before the principles are clear in the group.


	Topic#4
	Issue 1-4-1: Specify/change the simultaneous RxTx capability only in the Rel-17 spec in this WI and keep the capability indication unchanged for Rel-15/Rel-16 band combinations to avoid NBC issue
Tentative agreements: 

Candidate options: 

Recommendations for 2nd round:
To be further discussed in 2nd round with the WF.

Issue 1-4-2: Follow the normal release independent manner for a band combination introduced in Rel-17 with indication of the simultaneous Rx/Tx capability
Tentative agreements: 

Candidate options: 

Recommendations for 2nd round:
To be further discussed in 2nd round with the WF.



Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	WF on applicability and rules for simultaneous RxTx
	Huawei, HiSilicon

	#2
	WF on release independent for simultaneous Rx/Tx
	CHTTL



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
	T-doc number
	Company
	Proposals / Observations

	R4-21xxxxx
	Huawei, HiSilicon
	Company A

	R4-21xxxxx
	CHTTL
	Company A




Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	
	

	
	



Topic #2: Reply LS to RAN2 on simultaneous Rx/Tx
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2109506

	SoftBank
	Proposal 1: The update of specification is necessary for supporting the case that not all of the band pairs support the simultaneous Rx/Tx for NR-CA, SUL and EN-DC band combinations.

Proposal 2: RAN4 discuss other cases need to be covered from RAN4 perspective and feedback it to RAN2.  

	R4-2109575

	Qualcomm
	1. In order for the network to have full information about the UE capability, the signalling should also enable the UE to indicate support of simultaneous Rx/Tx for any band pair within a higher order combination. 
For example, if the UE supports a combination of Band 1 + Band 2 + Band 3 + Band 4, the UE should be able to indicate that it supports simultaneous Rx/Tx between Band 1 and Band 2 but it does not support simultaneous Rx/Tx between Band 3 and Band 4.

2. The above capability is needed for any TDD-TDD and TDD-FDD inter-band CA, SUL, EN-DC, NE-DC and NR-DC within the same CG or across CGs or both.

	R4-2110164

	Apple
	Observation 1:	If the UE does not support simultaneous Tx/Rx for a particular CA configuration, then it cannot support simultaneous Tx/Rx for NR-DC (sync or async).
Observation 2:	If the UE supports simultaneous Tx/Rx for 2 UL CA, then UE also supports simultaneous Tx/Rx for NR-DC (sync and async) with the same bands as the CA configuration.
Observation 3:	For CA configurations with 1 UL, simultaneous Tx/Rx support can be dependent on the configured UL band.
Observation 4:	The RAN2 signaling design of separating RxTx capabilities between NR CA and NR-DC is well aligned with the possible simultaneous Tx/Rx scenarios involving NR CA and NR-DC.

Proposal 1:	It is recommended to respond to RAN2 with a request to clarify how the UE capability signaling on simultaneous Tx/Rx is related to synchronous and asynchronous NR CA and NR-DC configurations.

	R4-2111452

	Huawei, HiSilicon
	For the question on whether this capability applies across cell-groups in NR-DC, it is RAN4’s understanding that the per BC capability is determined by UE implementation, therefore, there is no distinguishment for applicability of this UE capability for cases of same cell group or cross cell groups, i.e. the capability can apply across cell-groups for NR-DC.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Issue 2-1: Reply LS
Issue 2-1-1: Applicability of simultaneous Rx/Tx condition for the inter-band combinations having more than two bands
· Option 1: update of specification is necessary for supporting the case that not all of the band pairs support the simultaneous Rx/Tx for NR-CA, SUL and EN-DC band combinations. 
· Option 2: the signalling should also enable the UE to indicate support of simultaneous Rx/Tx for any band pair within a higher order combination. 
· Option 3: Other clarification 
Moderator’s recommendation:
· Recommended WF
· TBA based on 1st round discussion

Issue 2-1-2: Whether the simultaneous Rx/Tx capability can apply across cell-groups for NR-DC
· Option 1:Yes 
· Option 2:No 
Moderator’s recommendation:
· Recommended WF
· Option 1 (based on inputs in R4-2109575 and R4-2111452)

Issue 2-1-3: Whether need to clarify how the UE capability signaling on simultaneous Tx/Rx is related to synchronous and asynchronous NR CA and NR-DC configurations
· Option 1:Yes 
· Option 2:No 
Moderator’s recommendation:
· Recommended WF
· TBA based on 1st round discussion


Companies views’ collection for 1st round 
Open issues 
	Issues
	Company Comments

	2-1: Reply LS to RAN2 on simultaneous Rx/Tx
	Issue 2-1-1: Applicability of simultaneous Rx/Tx condition for the inter-band combinations having more than two bands
SoftBank: 
Either one is fine with us. Our understanding is that Option 2 is more concrete answer for this issue compared to Option 1. 
OPPO: Option 1 and 2.
Qualcomm: Option 2 is clearly needed so that gNB scheduler is aware of UE capability. Option 1 is not very clear, all that would be needed is to understand the applicability of simultaneous Rx-Tx for all combinations of 2 bands.
Xiaomi: both option 1 and 2
ZTE: Either one, slight prefer to Option 2.
Ericsson: Option 2. We have a proposal for the CRs below that does not require any new signaling for higher-order band combinations including EN-DC parts in overlapping TDD bands within which simultaneous TX-RX is ‘never’ supported: "if a band combination includes TDD bands with overlapping DL [e.g. a DC_42-n77 part], simultaneous RX-TX is not supported within the said overlapping DL irrespective of the indication of simultaneousRxTxENDC for the band combination". This means that the UE would be allowed to indicate support of simultaneous TX-RX for other EN-DC parts of the band combination, e.g. for a DC_3-42-n77 simultaneous TX-RX would be supported for DC_3-n77. Now this is not possible since there is only one indication for the top-level band combination. The capabilities of the lower order fallbacks are not considered for parsing the capability of the top-level combination.
Apple: Option 2
Huawei: We think that the existing signaling may already support the issue discussed here. As confirmed by RAN2, if the fallback combination has a different capability than the high level combo, the capability should be reported, which can be applied to all band pairs. If there is still ambiguity remaining, we think that new signaling should be avoided. Some clarification in spec could be a better alternative way.

	
	Issue 2-1-2: Whether the simultaneous Rx/Tx capability can apply across cell-groups for NR-DC
OPPO: Option 1.
Qualcomm: Option 1. This is related to the RF capabilities of the UE so it does not matter in which cell groups the CCs are.
Xiaomi: Yes, since it can be expected the same RF implementation is shared among NR CA, NR DC and NR EN-DC for the similar band combination.
ZTE: Option 1.
Apple: this depends on whether the cell groups are synchronous or not; we agree with Qualcomm's comment that fundamentally the Rx/Tx capability is driven by UE RF capability, but the synchronization scenario, which is a network configuration, also has an impact. We prefer a new option to study this aspect further.
Huawei: Option 1.

	
	Issue 2-1-3: Whether need to clarify how the UE capability signaling on simultaneous Tx/Rx is related to synchronous and asynchronous NR CA and NR-DC configurations
OPPO: Option 1 for the time being. Need to better understand the impact of asynchronous NW.
Qualcomm: Option 2. This capability is related to the RF implementation of the UE, it has nothing to do with synchronicity of the network.
Xiaomi: Option 2. In our view, the simultaneous Rx/Tx capability just indicates the UE capability which mainly depends on implementation, it is not related with network configuration i.e. synchronous operation or not
ZTE: Option 2. 
Apple: Option 1. For example, with asynchronous inter-band NR-DC, the network cannot guarantee slot alignment, and MRTD is 500 us; but with synchronous inter-band NR-DC, the network can guarantee slot alignment with MRTD of 33 us.  Thus, if a UE does not support simultaneous Tx/Rx in a certain inter-band NR-DC combination, then it cannot be configured for it in an asynchronous network.  One way to accommodate this is to introduce certain limitations on possible network configurations as a function of UE capability and sync/async scenario.
Huawei: Option 2.

	Others
	



CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	
	Company A

	
	Company B

	
	

	
	Company A

	
	Company B

	
	

	
	Company A

	
	Company B

	
	

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Topic#2
	Issue 2-1-1: Applicability of simultaneous Rx/Tx condition for the inter-band combinations having more than two bands
Tentative agreements: 

Candidate options: 

Recommendations for 2nd round:
To be further discussed in 2nd round with the WF.

Issue 2-1-2: Whether the simultaneous Rx/Tx capability can apply across cell-groups for NR-DC
Tentative agreements: 

Candidate options: 
Only one company has concern on applicability of the capability across cell-groups for NR-DC

Recommendations for 2nd round:
To be further checked in 2nd round whether consensus can be reached.


Issue 2-1-3: Whether need to clarify how the UE capability signaling on simultaneous Tx/Rx is related to synchronous and asynchronous NR CA and NR-DC configurations
Tentative agreements: 

Candidate options: 

Recommendations for 2nd round:
To be further discussed in 2nd round with the WF.






Suggestion on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	WF on simultaneous Rx/Tx for the inter-band combinations having more than two bands
	Qualcomm

	#2
	WF on simultaneous Rx/Tx for synchronous/asynchronous NR-DC 
	Apple



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
	T-doc number
	Company
	Proposals / Observations

	R4-21xxxxx
WF for more than 2 bands
	Qualcomm
	Company A



Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	
	




Topic #3: CR for simultaneous Rx/Tx
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2110929
	OPPO
	R15 CR on simultaneous Tx-Rx for EN-DC

In current spec, for example in Table 5.5B.4.1-1(Inter-band EN-DC configurations within FR1 (two bands)), following two notes are defined for simultaneous Tx/Rx. In which NOTE3 means non-simultaneous Tx/Rx is only supported for the band combination, and NOTE7 means simultaneous Rx/Tx is only supported for the band combination.

· NOTE 3: The minimum requirements apply only when there is non-simultaneous Tx/Rx operation between E-UTRA and NR carriers. This restriction applies also for these carriers when applicable EN-DC configuration is part of a higher order EN-DC configuration.
· NOTE 7: Applicable for UE supporting inter-band EN-DC with mandatory simultaneous Rx/Tx capability.

However, it is not clear for band combinations which neither have NOTE3 nor NOTE7 for example in Table 5.5B.4.1-1. For these band combinations it should be interpretated as the simultaneous Rx/Tx is optionally supported. This is also aligned with the UE capability below in 38.306.
[image: ]


	R4-2110930

	OPPO
	Rel-16 Cat-A CR

	R4-2110931

	OPPO
	Rel-17 Cat-A CR

	R4-2110932

	OPPO
	R15 CR on simultaneous Tx-Rx for CA
The simultaneous RxTx supported by band combinations in the spec is unclear with some of the band combinations explicitly mandatory to support or not support simultaneous RxTx.
It is unclear for band combinations which neither have mandatory support nor not support notes in the spec. For these band combinations it should be interpretated as the simultaneous Rx/Tx is optionally supported. This is also aligned with the UE capability below in 38.306.
[image: ]


	R4-2110933

	OPPO
	Rel-16 Cat-A CR

	R4-2110934

	OPPO
	Rel-17 Cat-A CR



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Issue 3-1: CR for simultaneous Rx/Tx
Issue 3-1-1: clarify that the minimum requirements apply for UEs with or without simultaneous Tx/Rx capability unless otherwise stated.
· Option 1:Agree the CR as proposed
· Option 2:FFS
Moderator’s recommendation:
· Recommended WF
· Comments and suggestions are collected in 1st round discussion

Companies views’ collection for 1st round 
Open issues 
	Issues
	Company Comments

	Issue 3-1-1:
	Company A
OPPO: Option 1. The intention of this clarification is that currently there is no information for many band combinations that whether the simultaneous RxTx is supported or not, therefore, we suggest to make it clear that UE with or without simultaneous RxTx capability both are applied.
Qualcomm: we agree with the principle that simultaneous Rx-Tx is optional, however, the wording in the CR is confusing. this capability applies only to combinations that include TDD bands. There is no need to say anything about FDD-FDD bands.
Xiaomi: Option 1
ZTE: No need to mention FDD-FDD. Also we wonder if simultaneous Rx-Tx is optional for TDD-TDD band combination, then the possible MSD (cross band isolation MSD, etc) should be defined though simultaneous Rx-Tx is optional. It may needs to re-evaluate all the TDD-TDD combs to check if there are MSD issue(such as cross band isolation).
CHTTL: we are not sure this clarificaion is needed or not. The sentence mentioned “minimum requirements apply for UEs with or without simultaneous Tx/Rx capability”  which means the minimum requirements apply for all kinds of UEs? then is this clarification needed?
Ericsson: we agree with the intention of these CRs but the wording should be revised. We would also like to consider another provision for higher-order band combinations that contain CA or EN-DC within overlapping TDD bands for which simultaneous RX-TX is ‘never’ supported. See comments on the CR below.
Apple: we strongly oppose any CR while there are remaining open issues in this work item. Furthermore, there is a sub-topic related to potentially capturing rules and background in a TR. So our proposal is to first agree general principles via WFs, then agree the content of the TR, and finally capture the relevant requirement in a CR to 38.101.  This meeting is clearly too early to update the specification.

	Others
	



CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2110929
CR for simultaneous Rx/Tx (EN-DC)
	Qualcomm: the wording in the CR is confusing. the text is basically saying that requirements apply to all UEs which is redundant. We could have notes in the table or somewhere else saying that simultaneous Rx-Tx is optional for all bands for which the note with mandatory is not applicable.

	
	Ericsson: we agree with the intention of this but the CR needs revision. For FDD-TDD and TDD-TDD the default should be non-simultaneous unless otherwise stated (i.e. by a note in the table of band combinations). The formulation with/without is unclear. Moreover we would like to consider adding another general provision for higher-order band combinations including EN-DC parts in overlapping TDD bands within which simultaneous TX-RX is ‘never’ supported: "if a band combination includes TDD bands with overlapping DL [e.g. a DC_42-n77 part], simultaneous RX-TX is not supported within the said overlapping DL irrespective of the indication of simultaneousRxTxENDC for the band combination". This means that the UE would be allowed to indicate support of simultaneous TX-RX for other EN-DC parts of the band combination. Now this is not possible since there is only one indication for the top-level band combination. This change could be added to the Rel-16 version.

	
	Apple: we strongly oppose any CR while there are remaining open issues in this work item. Furthermore, there is a sub-topic related to potentially capturing rules and background in a TR. So our proposal is to first agree general principles via WFs, then agree the content of the TR, and finally capture the relevant requirement in a CR to 38.101.  This meeting is clearly too early to update the specification.

	R4-2110932
CR for simultaneous Rx/Tx (CA)
	Qualcomm: we agree with the principle in the CR but as commented to 10929, the wording is very confusing. introducing a general section with such text makes the specs difficult to understand. General sections are used as an introduction explaining the requirements in the section. Also, the text is almost redundant because it means requirements apply to all UEs.

	
	Ericsson Revise, for FDD-TDD and TDD-TDD requirements apply for non-simultaneous unless otherwise stated. Possibly add a provision similar to that in 10929 for higher-order combinations with TDD-TDD parts (overlapping DL). 

	
	Apple: we strongly oppose any CR while there are remaining open issues in this work item. Furthermore, there is a sub-topic related to potentially capturing rules and background in a TR. So our proposal is to first agree general principles via WFs, then agree the content of the TR, and finally capture the relevant requirement in a CR to 38.101.  This meeting is clearly too early to update the specification.

	
	Company A

	
	Company B

	
	

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Topic#3
	Issue 3-1: 
Tentative agreements: 

Candidate options: 

Recommendations for 2nd round:
Further discussion based on revised CR




Suggestion on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	
	



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”

	R4-2110932

	to be revised

	R4-2110933

	

	R4-2110934

	



Discussion on 2nd round (if applicable)
	T-doc number
	Company
	Proposals / Observations

	
	
	



Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	
	






Topic #4: Revised WID
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2111447

	Huawei, HiSilicon
	Some revisions based on recommendation by RAN secretary



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Issue 4-1: Revised WID
Issue 3-1-1: Suggestions for the improvement of WID revision

Moderator’s recommendation:
· Recommended WF
· Comments and suggestions are collected in 1st round discussion

Companies views’ collection for 1st round 
Open issues 
	Issues
	Company Comments

	4-1: Revised WID
	Suggestions for the improvement of WID revision
Company A
Apple: given the large number of open issues already identified, we recommend focusing on resolving those before considering to increase the scope of this WI.



	Others
	



CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	
	Company A

	
	Company B

	
	

	
	Company A

	
	Company B

	
	

	
	Company A

	
	Company B

	
	

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Topic#3
	Issue 3-1: WID revision
Tentative agreements: 

Candidate options: 

Recommendations for 2nd round:
The revised WID is for information, which will be submitted to the RAN plenary. 




Suggestion on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	
	



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
	T-doc number
	Company
	Proposals / Observations

	
	
	



Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	
	





Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on applicability and rules for simultaneous RxTx
	Huawei, HiSilicon
	

	WF on release independent for simultaneous Rx/Tx
	CHTTL
	

	WF on simultaneous Rx/Tx for the inter-band combinations having more than two bands
	Qualcomm
	

	WF on simultaneous Rx/Tx for synchronous/asynchronous NR-DC 
	Apple
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-210xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-2109506
	Discussion on the UE capability of simultaneous RxTx with partially applicable band pairs
	SoftBank Corp.
	Noted
	

	R4-2109575
	Draft Reply LS on simultaneous Rx/Tx capability
	Qualcomm Incorporated
	Return to
	depends on 2nd round discussion

	R4-2109686
	Discussion on criteria of  Simultaneous RxTx
	vivo
	Noted
	

	R4-2110164
	Discussion and draft reply LS on simultaneous Rx/Tx capability
	Apple
	Noted
	

	R4-2110200
	Discussion on principle for simultaneous Rx Tx band combinations for CA, SUL, MR-DC and NR-DC
	Xiaomi
	Noted
	

	R4-2110478
	Further discussion on Simultaneous RxTx
	ZTE Corporation
	Noted
	

	R4-2110776
	Further discussion on general principle for simultaneous Rx/Tx band combinations
	CHTTL
	Noted
	

	R4-2110835
	R17 simultaneous RxTx
	OPPO
	Noted
	

	R4-2110929
	R15 CR on simultaneous Tx-Rx for EN-DC
	Guangdong OPPO Mobile Telecom.
	Revised
	

	R4-2110930
	R16 mirror CR on simultaneous Tx-Rx for EN-DC
	OPPO
	
	Cat-A CR, not treated yet

	R4-2110931
	R17 mirror CR on simultaneous Tx-Rx for EN-DC
	OPPO
	
	Cat-A CR, not treated yet

	R4-2110932
	R15 CR on simultaneous Tx-Rx for CA
	OPPO
	Revised
	

	R4-2110933
	R16 mirror CR on simultaneous Tx-Rx for CA
	OPPO
	
	Cat-A CR, not treated yet

	R4-2110934
	R17 mirror CR on simultaneous Tx-Rx for CA
	OPPO
	
	Cat-A CR, not treated yet

	R4-2111447
	Revised WID on simultaneous Rx/Tx
	Huawei,HiSilicon
	Noted
	for information in RAN4

	R4-2111448
	On principles for deciding simultaneous RxTx capability
	Huawei,HiSilicon
	Noted
	

	R4-2111452
	draft Reply LS on simultaneous RxTx capability
	Huawei,HiSilicon
	Return to
	depends on 2nd round discussion



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-210xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-210xxxx
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-210xxxx
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents



C2 General
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Indicates whether the UE supports simultaneous transmission and reception in
TDD-TDD and TDD-FDD inter-band (NG)EN-DC/NE-DC. It is mandatory for certain
TDD-FDD and TDD-TDD band combinations defined in TS 38.101-3 [4]. <
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simultaneousRxTxInterBandCA

Indicates whether the UE supports simultaneous transmission and reception in
TDD-TDD and TDD-FDD inter-band NR CA. It is mandatory for certain TDD-FDD
and TDD-TDD band combinations defined in TS 38.101-1 [2], TS 38.101-2 [3] and
TS 38.101-3 [4].




