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Introduction
This email thread discusses the remaining issues for Tx switching between two uplink carriers in agenda 7.11.1.5.
List of candidate target of email discussion for 1st round and 2nd round:
· 1st round: Invite companies to review the recommended WF in each sub-topic, and provide comments (if any) in section 1.3 and 2.3.
· 2nd round: 
· 1 sub-thread on WF: 
· [96e][114] NR_RF_FR1_Part_2 - WF R4-2011731 on remaining issues for Tx switching (led by China Telecom)
· 1 sub-thread on revised CR: 
· [96e][114] NR_RF_FR1_Part_2 - CR R4-2011732 on Pcmax for UL CA with Tx switching (led by Ericsson)

Topic #1: Applicability of DL interruption
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2009578
	China Telecom
	Proposal 1: For EN-DC and UL CA, DL interruptions are only allowed for band combinations where it is difficult to avoid DL interruptions in practical UE implementations. Certain general principle to identify the difficult band combinations can be agreed in RAN4.
Proposal 2: Regarding where to capture the mandatory support of no DL interruption,
· If certain general principle is agreed, it can be captured in RRM spec
· If it is agreed per BC basis, it can be captured in RF spec

	R4-2010018
	Xiaomi
	Proposal 1: the same DL interruption approach shall be used for both EN-DC case and UL CA case.
Proposal 2: the option that introducing UE capability indication for each band combination is preferable.

	R4-2010105
	CMCC
	Proposal 1: DL interruptions are only allowed for band combinations where it is difficult to avoid DL interruptions in practical UE implementation. Encourage chipset and UE vendors to feedback if DL interruption can be avoided for the following band pairs. 
· Band (n)3 + Band n41 (CMCC)
· Band (n)3 + Band  n79 (CMCC, docomo)
· Band (n)8 + Band n41 or n79 (CMCC)
· Band (n)40+ Band n41 or n79 (CMCC)
· Band (n)41+ Band n79 (CMCC)
· Band (n)39+ Band n41 or n79 (CMCC)
Proposal 2: It is proposed to specify in RRM spec for which band combinations DL interruptions are allowed.

	R4-2010835
	Nokia, Nokia Shanghai Bell
	Observation 1: Some of the band combinations listed in the WF of R4-2008476 already MSD on both DL or either of DL and/or operation restriction like SUO.
Observation 2: Allowing DL interruption for EN-DC highly reduces the value of Tx switching feature to enable UL MIMO for NR UL and even if the feature was supported with such an explicit degradation, it may be difficult to use this feature due to severe legacy LTE performance implications.
Observation 3: Specification allows UEs not to support Tx switching per band combination basis if it is difficult to support it for some band combinations.
Proposal 1: DL interruptions due to UL Tx switching are not allowed for any EN-DC band combinations.
Observation 4: Frequency gap between bands can be one of the criteria to select band combinations which requires DL interruptions. 
Observation 5: Reported switching period can be one of the criteria to select band combinations which requires DL interruptions. 
Proposal 2: 
· No DL interruptions allowed for any band combinations is the baseline for UL CA band combinations
· Capture band combinations which need DL interruptions in the spec if specific criteria cannot be met
· Discuss and identify potential criteria. Some candidates are provided as follows.
· Criteria 1: Frequency gap between bands and TDD bands frequency range
· Note that in principle if the gap is narrower, higher possibility to require DL interruption.
· Criteria 2: Reported Tx switching period via uplinkTxSwitchingPeriod
· Note that if the period is 210 us, higher possibility to require DL interruption
· Criteria 3: combination of Criteria 1 and 2
· Other criteria are not precluded



Open issues summary
Issue 1-1: Applicability of DL interruption for different band combinations
Agreement in RAN4 #95e (R4-2008476 in WF):
· For EN-DC: continue discussing the following options at RAN4 #96e
· Option 1: DL interruptions due to UL Tx switching are not allowed for any EN-DC band combinations. 
· Option 2: DL interruptions are only allowed for band combinations where it is difficult to avoid DL interruptions in practical UE implementations. 
· Encourage chipset and UE vendors to feedback if DL interruption can be aovided for the band pairs for in slide #7.
· Option 3: DL interruptions on any band combinations with UE capability indication should be allowed 
· For UL CA: continue discussing the following options at RAN4 #96e
· Option 1: DL interruptions are only allowed for band combinations where it is difficult to avoid DL interruptions in practical UE implementations. 
· Encourage chipset and UE vendors to feedback if DL interruption can be avoided for the band pairs for in slide #7.
· Option 2: DL interruptions on any band combinations with UE capability indication should be allowed
· Interested band pairs from operators for FDD+TDD CA and FDD+TDD EN-DC (for information)
· Band (n)1 + Band n78 (CTC, CU, KDDI, CHTTL)
· Band (n)3 + Band n78 (CTC, CU, KDDI, CHTTL)
· Band (n)1 + Band n77 (KDDI)
· Band (n)3 + Band n77 (KDDI)
· Band (n)18 + Band n77 or n78 (KDDI)
· Band (n)28 + Band n77 or n78 (KDDI)
· Band (n)3 + Band n41 (CMCC)
· Band (n)3 + Band  n79 (CMCC, docomo)
· Band (n)8 + Band n41 or n79 (CMCC)
· Band (n)8 + Band n77 or n78 (SoftBank)
· Band 11 + Band n77 or n78 (SoftBank)
· Band (n)5 + Band n78 or n79 (docomo)
· Band 19 + Band n78 or n79 (docomo)
· Band 21 + Band n78 or n79 (docomo)
· Band (n)1 + Band n79 (docomo)

Proposals:
· Proposals for EN-DC
· Option 1: DL interruptions are only allowed for band combinations where it is difficult to avoid DL interruptions in practical UE implementations. (China Telecom, CMCC)
· Option 2: DL interruptions on any band combinations with UE capability indication should be allowed (Xiaomi)
· Option 3: DL interruptions due to UL Tx switching are not allowed for any EN-DC band combinations. (Nokia)
· Proposals for UL CA
· Option 1: DL interruptions are only allowed for band combinations where it is difficult to avoid DL interruptions in practical UE implementations. (China Telecom, CMCC, Nokia)
· Define general criteria to identify the difficult band combinations (China Telecom, Nokia)
· Criteria A: Frequency gap between bands and TDD bands frequency range (Nokia)
· Note that in principle if the gap is narrower, higher possibility to require DL interruption.
· Criteria B: Reported Tx switching period via uplinkTxSwitchingPeriod (Nokia)
· Note that if the period is 210 us, higher possibility to require DL interruption
· Criteria C: combination of Criteria A and B (Nokia)
· Other criteria 
· Option 2: DL interruptions on any band combinations with UE capability indication should be allowed (Xiaomi)
· Additional interested band pairs from operators
· Band (n)40+ Band n41 or n79 (CMCC)
· Band (n)41+ Band n79 (CMCC)
· Band (n)39+ Band n41 or n79 (CMCC)

Moderator’s recommendation:
· Recommended WF
· Can we agree with option 1 for both EN-DC and UL CA, i.e., DL interruptions are only allowed for band combinations where it is difficult to avoid DL interruptions in practical UE implementations?
· Encourage more feedback on the general criteria to identify the difficult band combinations, or feedback on whether DL interruption can be avoided for the band pairs from operators


Issue 1-2: Capture of the applicability on DL interruption 
Agreement in RAN4 #95e (R4-2008476 in WF):
· Option 1: Specify in RRM spec for which band combinations DL interruptions are allowed. 
· Option 2: Capture to TS38.101-1 and TS38.101-3
 
Proposals:
· Option 1: Specify in RRM spec (China Telecom, CMCC)
· China Telecom: If certain general principle is agreed, it can be captured in RRM spec
· CMCC: It is better to capture the applicability in the same spec together with DL interruption requirements in order to avoid the cross reference between different specs.
· Option 2: Specify in RF spec (China Telecom)
· China Telecom: If it is agreed per BC basis, it can be captured in RF spec

Moderator’s recommendation:
· Recommended WF
· TBA based on the feedback from more companies


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

	ZTE
	Issue 1-1: Applicability of DL interruption for different band combinations
Agree with the WF recommended by Moderator. For the criteria on whether or not it is a difficult band combination, Criteria 3 seems more reasonable and generic.

Issue 1-2: Capture of the applicability on DL interruption
Option 2, since the DL interruption capability is defined on a per-BC basis.

	Huawei
	Issue 1-1:
Option 1.
We can agree on Option 1 for EN-DC and Option 1 for UL CA. But for UL CA, we prefer not to decide the criterion at the beginning. Rather, we prefer to look at the combination one by one. Based on the conclusions for those band combinations, we can try to summarize the criterion afterwards.
Issue 1-2:
Option 1.
Since the corresponding interruption requirements will be specified in RRM specifications, we prefer to specify the list of band combinations for which the interruption is allowed or not allowed. And RAN4 should decide whether the list without interruption or the list with interruption should be specified. In our view, the baseline combination should be the combination with interruption and thus the list should be specified as the exception combination with no interruption allowed.

	Xiaomi
	Issue 1-1: Applicability of DL interruption for different band combinations
In our paper, we support option 2 by considering it is very hard to give a common rule on how to justify which band combination should belong to the so called “difficult band combinations”, but if a criterion could be accept by companies, option 1 is also acceptable for us. For UL CA, we prefer to have the same approach as EN-DC since they have the same RF link for the same band combination. 

	CMCC
	Issue 1-1: Option 1
Agree with the recommended WF. Regarding the criteria, we suggest getting feedback on the proposed band combinations, then trying to come out with a general critiera.
Issue 1-2: Option 1
As we discussed in our paper. There is no interruption requirements description in RF spec, so we propose to specify in RRM spec together with the interruption requirements. 

	OPPO
	Issue 1-1: Applicability of DL interruption for different band combinations
Ok with Option 1.
For the already identified criteria, it can be specified as one of the criteria in the spec. However, not sure whether other criterias can be agreed in this meeting, since the problems could be band combination specific, and time consuming to collecting all the issues then put them into formula. If not been solved in this meeting and the WI need to be closed then maybe it can left to UE implementation to decide.
Issue 1-2: Capture of the applicability on DL interruption
No strong concern on this issue. Slightly prefer Option 2, i.e. RF spec, to keep band combination related things together.

	China Telecom
	Issue 1-1: Applicability of DL interruption for different band combinations
Support option 1 and the recommended WF. 
Encourage feedback from vendors on which band combinations would be the difficult ones. Otherwise, can we mandate no DL interruption for the band pairs provided by operators? 

Issue 1-2: Capture of the applicability on DL interruption
As discussed in our paper, either option would be possible, depending on the outcome of issue 1-1.

	CHTTL
	Issue 1-1: we are fine with the moderator’s suggestion, option 1.
Issue 1-2: In general we share the same view as China Telecom’s comments below the options of the proposals.

	MediaTek
	Issue 1-1: Applicability of DL interruption for different band combinations
Agree with the WF recommended by Moderator. 
DL interruption shall be allowed for Band (n)40+ Band n41 if  the two TDD bands are not synchronized for UL/DL configuration and frame timing.
Issue 1-2: We think both options shall be adopted. There are only a few combinations may require DL interruption that it would be clear if they are listed in TS38.101-1 & -3. And RRM shall specify requirements for DL interruption anyway.

	Apple
	Issue 1-1: We support option 2.  we think this is related to UE architecture and capability. We do not fully understand the rationale of the criterion specified under option 1. For example, in 38.133, interruption is assumed in general with all RF change, including power, carrier frequency etc. Why should we treat this case differently?
Issue 1-2: option 1. It would be good to specify the DL interruption requirement with other interruption requirements. 

	CATT
	Issue 1-1: Applicability of DL interruption for different band combinations
Agree with the recommended WF by the Moderator. Regarding the criteria for difficult band combinations, feedbacks from UE vendors is expected at first then the group can decide some criteria.

Issue 1-2: Capture of the applicability on DL interruption
Generally RRM spec is Band/Band combination agnostic. Band specific issues for UE are usually captured in 38.101-1/2/3. From this perspective we prefer option 2. However we can also live with Option 1.

	Nokia
	Issue 1-1: Applicability of DL interruption for different band combinations
We appreciate the recommended WF. We, however, believe that in order to move forward, WF should include more specific actions. Hence, allow us to make the WF more specific.
Way forward
 - DL interruptions are allowed only the identified band combinations by explicit criterion (criteria) based on technical reasons.
- The identified band combinations will be explicitly captured in the specification like SUO
- Encourage people to at least check the validity of the following criteria mentioned in R4-2003986 by applying the criteria to band combinations listed in the approved WF (R4-2008476) in RAN4#95-e by the RAN4#97-e.
Note: we are going to make the list of band combinations and its DL interruption applicability based on the following criteria.
Criteria 1: FGAP > 200MHz separation when TDD band <=2GHz. 
Criteria 2: FGAP > 400MHz when 2GHz <=TDD band <=4GHz. 
Criteria 3: FGAP > 800MHz when TDD band >=4GHz.
- Encourage people to provide views with technical reasons.
Example one: Band (n)3 + Band n78   From Criteria 2, No DL interruption is needed for this case.
Etc..

	Qualcomm
	Issue 1-1: We would prefer option 2. Defining which combinations are “difficult” is always implementation specific and defining those by spefication does not allow for development of new solutions. It also will be difficult discussion to agree which are and will extend the work quite a bit. On a side note, how is this feature defined for TDD 2Tx + TDD 2Tx e.g. n41+n79? Is 2tx assumption still valid or do we assume three Tx and then switch between the 1tx+2Tx and 2Tx+1Tx? 
Issue 1-2: DL interruptions are always specified in RRM spec. 

	vivo
	Issue 1-1: Prefer option2. Support Qualcomm’s view that identify “difficult” is not that easy.
Issue 1-2: Prefer in RRM spec.


 
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#1
	Issue 1-1: Applicability of DL interruption for different band combinations
Candidate options:
· For EN-DC and UL CA
· Option 1: DL interruptions are only allowed for band combinations where it is difficult to avoid DL interruptions in practical UE implementations. (China Telecom, CMCC, ZTE, Huawei, Xiaomi, OPPO, CHTTL, MediaTek, CATT, Nokia)
· Option 1a: Define general criteria to identify the difficult band combinations (China Telecom, Nokia, ZTE, MediaTek)
· Criteria A: Frequency gap between bands and TDD bands frequency range (Nokia, MediaTek)
· FGAP > 200MHz separation when TDD band <=2GHz. 
· FGAP > 400MHz when 2GHz <=TDD band <=4GHz. 
· FGAP > 800MHz when TDD band >=4GHz.
· Option 1b: Check the band combinations one by one (CMCC, HW, China Telecom)
· CMCC, HW: first get feedback on the proposed band combinations, then try to come out with a general criteria.
· Option 2: DL interruptions on any band combinations with UE capability indication should be allowed (Xiaomi, Apple, Qualcomm, vivo)

Recommendations for 2nd round: 
Continue discussion in the 2nd round.
If it is difficult to agree on any generic criteria, can we check the following band combinations one by one? Given the limited time, each operator is also invited to provide information on which band combination(s) can be given with highest priority from the deployment point of view.
· Band (n)1 + Band n78 (CTC, CU, KDDI, CHTTL)
· Band (n)3 + Band n78 (CTC, CU, KDDI, CHTTL)
· Band (n)1 + Band n77 (KDDI)
· Band (n)3 + Band n77 (KDDI)
· Band (n)18 + Band n77 or n78 (KDDI)
· Band (n)28 + Band n77 or n78 (KDDI)
· Band (n)3 + Band n41 (CMCC)
· Band (n)3 + Band  n79 (CMCC, docomo)
· Band (n)8 + Band n41 or n79 (CMCC)
· Band (n)8 + Band n77 or n78 (SoftBank)
· Band 11 + Band n77 or n78 (SoftBank)
· Band (n)5 + Band n78 or n79 (docomo)
· Band 19 + Band n78 or n79 (docomo)
· Band 21 + Band n78 or n79 (docomo)
· Band (n)1 + Band n79 (docomo)
· Band (n)40+ Band n41 or n79 (CMCC)
· Band (n)41+ Band n79 (CMCC)
· Band (n)39+ Band n41 or n79 (CMCC)

Issue 1-2: Capture of the applicability on DL interruption
Candidate options:
· Option 1: Specify in RRM spec (CMCC, Huawei, MediaTek, Apple, CATT, Qualcomm, vivo)
· Option 2: Specify in RF spec (OPPO, MediaTek, ZTE, CATT)
· Option 3: Specify in RRM spec if certain general principle is agreed; specify in RF spec, if it is agreed per BC basis (CHTTL, China Telecom)
Recommendations for 2nd round: 
Further discuss the above options and the following aspects:
· Whether to list the band/band combination with or without DL interruption?
· Can we define the band/band combination specific applicability in RRM spec?

Issue 1-3: How is this feature defined for TDD 2Tx + TDD 2Tx (new issue raised in the 1st round discussion)
QC: Is 2tx assumption still valid or do we assume three Tx and then switch between the 1tx+2Tx and 2Tx+1Tx?
Recommendations for 2nd round: 
Feedback on the above question is welcome.



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

	#1
	WF on remaining issues for Tx switching between two uplink carriers
	China Telecom



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
R4-2011731           WF on remaining issues for Tx switching between two uplink carriers
					Type: others		For: Approval
Source: China Telecom

Discussion: 
Moderator’s note: This WF is discussed in sub-thread [96e][114] NR_RF_FR1_Part_2 - WF R4-2011731 on remaining issues for Tx switching (led by China Telecom). 
Issue 1-1: Applicability of DL interruption for different band combinations
WF proposal:
· For EN-DC and UL CA, DL interruption is NOT allowed for the band combinations provided by operators in slide #3 of draft WF on remaining issues for Tx switching.pptx (link in: https://www.3gpp.org/ftp/tsg_ran/wg4_Radio/TSGR4_96_e/Inbox/Drafts/%5B114%5D%20NR_RF_FR1_Part_2/WF%20on%20remaining%20issues)
Discussion points:
· For UE/chipset vendors, please comment if it is difficult to avoid DL interruptions for some of the band combinations in practical UE implementations.
· For operators, each operator is also invited to provide information on which band combination(s) can be given with highest priority from the deployment point of view.
	Company
	Comment

	China Telecom
	We provided Band (n)1 + n78 and Band (n)3 + n78 in the list.
For us, considering the timeline of deploying DSS in FDD band, Band (n)1 + Band n78 is our highest priority, and we sincerely request to mandate no interruption for Band (n)1 + Band n78 in Rel-16.
For Band (n)3 + Band n78, from the technical perspective, it is similar to Band (n)1 + Band n78, given the big frequency gap between the two bands. So, we also request to mandate no DL interruption for Band (n)3 + Band n78.

	Mediatek
	Regarding the band combinations provided by operators in slide #3 of draft WF on remaining issues for Tx switching.pptx, We have concern on –   Band (n)40+ Band n41 that DL interruption shall be allowed due to the justification we provided in previous meeting.

	
	




Issue 1-2: Capture of the applicability on DL interruption
WF proposal:
· Define the applicability on DL interruption for different BCs in [RRM/RF] spec.
· List the band combinations for which DL interruptions are not allowed in the spec.
Discussion points:
· Can we define the band/band combination specific applicability in RRM spec?
	Company
	Comment

	Huawei
	Yes. Band/band combination specific applicability can be specified in RRM spec like frequency grouping specified for performance part.

	China Telecom
	We have no strong view on whether to define the applicability for DL interruption in  RRM or RF spec, if the group reach common understanding that the band/band combination specific applicability can be defined in RRM spec.

	Nokia
	We should list only the band combinations for which DL interruptions are allowed. We are trying to identify difficult band combinations. We just list them as exception.
For RRM or RF spec, in case band combinations allowed to have DL interruptions are identified if any, the discussion itself is conducted in RF session. Thus,  it is natural to capture them in RF spec.

	 CMCC
	 We prefer to specify the interruption related requirements in RRM spec. Since there is no DL interruption description in RF spec, capturing the band combinations with DL interruption will also need to cross reference to RRM spec. 

	ZTE
	DL interruption time is band combination wise, and it seems neither an RRM parameter, nor a right place to specify some DL interruption time for a specific band combination in RRM spec. It should be captured in RF spec.

	Mediatek
	From our view, since DL interruption is based on RF criteria (frequency separation), it is natural to have a combination list as exception table in RF spec, though we are OK if majority view is to capture them in RRM.




Issue 1-3: How is this feature defined for two uplink carriers with 2Tx + 2Tx in Rel-16?
Discussion points:
· How is this feature defined for two uplink carriers with 2Tx + 2Tx in Rel-16
E.g., is 2tx assumption still valid or do we assume three Tx and then switch between the 1tx+2Tx and 2Tx+1Tx?
	Company
	[bookmark: _GoBack]Comment

	OPPO
	No time for this discussion in Rel-16, maybe in Rel-17?

	Huawei
	We thought that the proponent used 2Tx-2Tx as a case to argue that the difficulty to list the BC with interruption considering the extension for the other scenarios in future. 
We prefer to discuss 2Tx-2Tx switching in Rel-17.

	China Telecom
	We think it is good to exchange companies’ understanding on the 2Tx+2Tx case.
In our understanding, since RAN2 has defined explicit RRC indication on which carrier is carrier 1 with 1Tx and which carrier is carrier 2 with 2Tx, currently the Rel-16 1Tx+2Tx switching feature cannot be applied to 2Tx+2Tx.

	 CMCC
	 We support to specify 2T-2Tx switching in Rel-17. the switching period between case 1 and case 2 in Rel-16 is only for 1Tx-2Tx switching. In previous meetings, UL MIMO is introduced for some lower bands, e.g. n1, n3, n39, n40. So it is desriable to consider 2Tx-2Tx switching to further improve the UL performance. Also we think the 2Tx assumption is still valid for 2Tx-2Tx switching, whether 3Tx impementation is feasible can be further discussed in Rel-17.

	ZTE
	There is no time to study and specify this configuration in Rel-16, but we could discuss it in Rel-17.

	MediaTek
	We support to further discuss this in Rel-17 since the is the last meeting in Rel-16 and this issue was not raised for discussion in previous meetings.

	Note: majority companies think this is a Rel-17 discussion, so this slide was removed in the formal submission.



Recommendation:                    Agreeable

Summary on 2nd round 
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  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”

	R4-2011731, WF
	Agreeable



Topic #2: CR
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2010348
	Ericsson
	CR on Modification of Pcmax for UL CA with uplink Tx switching capability



Open issues summary
Issue 2-1: Pcmax for UL CA with Tx switching
Agreement in RAN #88e (RP-201365, Final Proposal of Switched UL):
· …
· No other RAN4 spec impact due to change introduced related to this power boosting and UL Tx switching between case 1 and case 2
· No other RAN4 spec impact due to the change introduced related to this power boosting and UL Tx switching between case 1 and case 2 does not preclude companies’ maintenance Cat F CR, which can be agreed based on consensus.

Proposals:
· Proposal 1 (Ericsson)
· For an inter-band UL CA configuration with the capability uplinkTxSwitchingPeriod is present (switching between carrier 1 and carrier 2), the maximum power on carrier 2 is boosted by 3 dB if the capability uplinkTxSwitchingPowerBoosting is present and powerboostingTxSwitching is set to 1. This is currently specified in clause 6.3A.3.3 on the transmit ON/OFF time mask for inter-band CA, but should be specified in the clause on configured power (Pcmax) for CA. However, the Pcmax for UL CA does not allow 3 dB power boosting for the BC, the total power is capped by the default CA power class (PC3); a modification is needed.
Note: the revision of the CR has been uploaded in the following folder: https://www.3gpp.org/ftp/tsg_ran/WG4_Radio/TSGR4_96_e/Inbox/Drafts/%5B114%5D%20NR_RF_FR1_Part_2/CR%20on%20Pcmax%20for%20UL%20CA

Moderator’s recommendation:
· Recommended WF
· TBA based on the feedback from companies


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

	ZTE
	Issue 2-1: Pcmax for UL CA with Tx switching
In order to perform power boosting correctly, Pcmax for UL CA with Tx switching should be modified accordingly. This is part of the power boosting scheme itself, and the corresponding Cat. F CR should be approved in this meeting.

	Huawei
	Issue 2-1:
We oppose the proposal. The proposal is against the RAN plenary agreement as listed by moderator above, i.e., No other RAN4 spec impact due to change introduced related to this power boosting and UL Tx switching between case 1 and case 2. Using the other company’s wording, it is not a good precedence. In our view, companies tried to agree on something first by saying there is no big impact and then afterwards tried to insert the proposal with a big impact. 
Clearly the CR is not maintenance rather than a new scheme.
In our view, such high power UE needs a complete solution, which also includes the complete SAR solution. We propose to solve this “last minute inserted” mechanism using an UE implementation solution in Rel-16, and further discuss it in UL CA&SUL HPUE WI to come up with a package of complete solution including SAR solution.
In Rel-16 we cannot agree on it.

	Ericsson
	Issue 2-1:
The proposed CR is a Rel-16 Cat F CR for making a correction to enable the agreed power-boosting feature already included in the Rel-16 specification. The intention in RAN was to enable a 3dB max power boost in order that UL CA would operate in the same manner as SUL, but RAN did not consider the Pcmax part of the specification. Hence if the CR is not agreed, the RAN plenary decision is not implemented correctly. The changes are only applicable to UEs with the switching capability. Hence maintenance and allowed as per the RAN agreement:
“No other RAN4 spec impact due to the change introduced related to this power boosting and UL Tx switching between case 1 and case 2 does not preclude companies’ maintenance Cat F CR, which can be agreed based on consensus.”
Huawei: we cannot agree on the argument in the response. According to RAN plenary agreement, the main change to implement the 3dB power boosting is in RAN2 rather than RAN4. The proposed change in the CR for Pcmax would be complicated and viewed as significant change, which fundamentally changes the CA based power configuration. Anyway in Rel-16 RAN4 was discussing inter-band UL CA based Tx switching, which falls in inter-band UL CA framework according to the agreement. According to our understanding in RAN plenary, 3dB power boosting is UE-implementation in Rel-16.
The solution for facilitating SAR compliance is that same as that used for SUL in Rel-16: “up to UE implementation. The SAR issue for SUL with an average power exceeding 23 dBm is the same as that for UL CA. Solved by the same means for both SUL and UL CA. No difference. SUL + NUL has no cap at 23 dBm average power: 26 dBm allowed for the NUL even if the SUL is at full power and the duty cycle of the total signal is 100%. 
Huawei: We mean that in last RAN plenary we commented that there are a number of issues which need be addressed in RAN4 and maybe RAN1. But other companies argued that there is no big impact. As a compromise we agreed to introduce 3dB power boosting on carrier #2 in case 2. But in this meeting, the configured power is proposed and the change is big. So by mentioning SAR, we mean that we still think the introduction of 3dB power boosting has impact on RAN4 and maybe RAN1. So we prefer to leave it to UE implementation in Rel-16 and further discuss if and how to enhance it in future release as a package.

	Apple
	We are OK with the proposal to address the issue where UE support PC2 in single CC, which can be part of UL CA where only PC3 is specified. We also agree with clarifying this in the configured output power clause.

	Qualcomm
	Agree that the change proposed would clarify the spec. Referring to plenary agreement in letter may not make sense since we are just doing the changes needed and agreed in the plenary in to ran4 specification and making them better. Not doing this degrades the quality of the specification for this already complicated feature. 
Definitely support agreeing the CR. 


 
CRs/TPs comments collection
	CR tdoc number
	Comments collection

	Revised R4-2010348, Ericsson 
	ZTE: The proposed changes are necessary for UE to implement power boosting correctly. We support this CR. 

	
	Huawei: We oppose CR. The reason is given above.

	
	Ericsson: this is a Rel-16 Cat F (maintenance) CR, should be agreed to enable the functionality approved by RAN.

	
	Apple: we are OK with this CR

	
	Nokia: Are there any reasons not have included ∆MPRc from the formula?



Summary for 1st round
Open issues 
	
	Status summary 

	Topic #2
	Issue 2-1: Pcmax for UL CA with Tx switching
Candidate options:
· Option 1: Update the configured transmitted power (Ericsson, ZTE, Apple, Qualcomm)
· Option 2: Not update the configured transmitted power (Huawei)
Recommendations for 2nd round: 
Continue discussion in the 2nd round, and also encourage offline among interested companies. 



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  

	R4-2010348, Ericsson
	To be revised.
This CR has already been revised before the meeting, so a revision tdoc number is needed.



Discussion on 2nd round
R4-2011732	Modification of Pcmax for UL CA with uplink Tx switching capability
					Type: CR		For: Agreement
					38.101-1 v16.4.0	  CR-0445  Cat: F (Rel-16)

					Source: Ericsson
Abstract: 
CR to modify the Pcmax for CA to accommodate power boosting for switched TX
(Revised from R4-2010348)
Discussion:
Moderator’s note: This CR is discussed in sub-thread [96e][114] NR_RF_FR1_Part_2 - CR R4-2011732 on Pcmax for UL CA with Tx switching (led by Ericsson). 
Ericsson:
Option 1
This is a Rel-16 Cat F (maintenance) CR, should be agreed to enable the functionality approved by RAN, the agreed power boosting is not possible by the configured maximum output power specification (contradicting clauses). The UL CA total power is capped at 23 dBm in the present version, which prevents boosting.
It is clearly specified that the Pcmax change applies when the uplinkTxSwitchingPeriod and the uplinkTxSwitchingPowerBoosting are present. The lower limit of Pcmax is the same as for standard UL CA, but with PowerClass,CA + DPPowerClass replacing PPowerClass  to enable boosting. The power classes of the UL CCs are those indicated for the corresponding NR bands (same as for SUL + NUL).
To Huawei: we cannot “leave it to UE implementation” if the total UL CA power is capped at 23 dBm. For SUL + NUL a corresponding limitation would a limit on both NUL and SUL power to 23 dBm (non-overlapping transmissions).
To Nokia: the ∆mprc might have disappeared in the editing process when the R4-2010348 was modified, now reinstated (in yet a revised version of the draft CR).

Huawei: 
Firstly we have the strong view on this sub-topic and propose not to open the discussion for this change in Rel-16, because the work for this part was closed last RAN plenary. The conclusion is as follows. The main bullet highlighted by yellow is quite clear to us that no further change at least in Rel-16 for this Tx switching between case 1 and case 2.
For 38.101-1 CR
· Revise the 38.101-1 CR in RP-200879 to add the indication of 3dB power boosting for carrier 2 with 2Tx for transmission in Case 2, i.e., add the newly proposed text from ZTE.
· In the CR, the power boosting for carrier 2 with 2Tx is only applied to PC3 CA, i.e., not applied to PC2 CA (the same per BC power class, i.e. PC3 in this case is applied regardless of transmission in Case 1 or Case 2)
· The SAR issue due to this power boosting can be solved by UE implementation, e.g. P-MPR, with no spec change.
· No RAN1 impact due to this power boosting, and keep the RAN1 CR pack to this RAN plenary as approved.
· For RAN2, the capability to indicate support of power boosting for CA case, and the RRC signaling to indicate whether such power boosting for CA case is allowed will be specified in Q3, while keep the RAN2 CR pack to this RAN plenary as approved. The capability for 3dB power boosting is defined per band combination. No spec change for RAN2 RRC procedures and MAC procedures. Send the LS to RAN2 in this RAN plenary.
· No other RAN4 spec impact due to change introduced related to this power boosting and UL Tx switching between case 1 and case 2
· No other RAN4 spec impact due to the change introduced related to this power boosting and UL Tx switching between case 1 and case 2 does not preclude companies’ maintenance Cat F CR, which can be agreed based on consensus.
For 38.101-3 CR
· Approve the 38.101-3 CR in RP-200880 without any additional change

Huawei: 
Secondly, some comments:
· for the CR, we have concern on the change of CA configured power by adding Delta_P_powerclass. P_CMAX_L and P_CMAX_H provide the upper and lower boundary for CA operation. The CR changes the boundary also for CA operation sub-mode rather than only applies to carrier#2 and case #2 during UL CA based Tx switching operation mode.
· For P_EMAX_CA, the proposal is that P_EMAX_CA is value indicated by p-NR-FR1 or p-UE-FR1 whichever is the smallest if both are present. It would lead to the new behavior for CA UE to change P_EMAX_CA time to time between UL CA sub-mode and transmission on carrier #2 in case 2, and apply  p-NR-FR1 or p-UE-FR1 properly, and new behavior of network to configure different values of p-NR-FR1 or p-UE-FR1 for a CA UE. Besides, P-UE-FR1 is the maximum total power across all the serving cells in FR1, and p-NR-FR1 is maximum total power across all the NR serving cells. For standalone NR CA, the meaning of them should be identical according to RAN2 definition. Why could they be different? We guess the intention to configure both of them is to cover EN-DC case, which may need more discussion.

[E///]: the changes only apply when theuplinkTxSwitchingPeriod and the uplinkTxSwitchingPowerBoosting are present, but in the present specification the total CA power is capped at 23 dBm also for UL transmissions in carrier2. This should be corrected to enable the functionality agreed by RAN. The P_EMAX fields are UE-specific limitations that are indicated to a UE withuplinkTxSwitchingPeriod. The meaning of these P-Max IEs are not changed, no new behavior.

[Huawei]: Even with the presentuplinkTxSwitchingPeriod and uplinkTxSwitchingPowerBoosting, UE may operate in a UL CA mode with simultaneous uplink transmission, where 23dBm total power cap should be applied to carrier 1 and carrier 2. The limitation during that period should not be removed. Even with the clarification above, we do not see the necessity to introduce the new configured power requirement. The RAN2 specification seems sufficient: UE and network both know that the maximum output power will be boosted in case 2 on carrier 2.
 
By saying new UE behavior, we means that UE may need dynamically apply different P_CMAX,L and P_CMAX,H in case 1 and case 2 if the newly scheme of configured power is introduced.

Huawei: 
· The CR introduces the new concept of single band power class P_Powerclass and new concept of P_Powerclass, CA, which are not aligned with CA power control framework specified in the current specifications, and there seems inconsistence between the P_powerclass used in the existing paragraph, which represents the power class for CA and the P_powerclass in the newly added paragraph which represents the single carrier power class and refer to single band/carrier power class defined in 6.2.1. Thus the whole proposal here is not aligned with the spirit of the agreement defining Tx switching under inter-band UL CA framework.
In our view, RAN2 running CR statement about the RRC configurartion seems very clear:
uplinkTxSwitchingPowerBoosting
Indicates whether the UE is allowed to enable 3dB boosting on the maximum output power for transmission under the operation state in which 2-port transmision can be supported on carrier2 in case of inter-band UL CA case in dynamic UL Tx switching. Network can only configure this field in inter-band UL CA case where UE supports dynamic UL Tx switching and power boosting, and nework can only configure this field in case UE power class for uplink inter-band CA is Class 3 as defined in TS 38.101-1 [15].
[E///]: the changes for UL CA are subject to configuration withuplinkTxSwitchingPowerBoosting and hence the all the conditions in the field description above. The restriction to inter-band CA class 3 is exactly why the P_powerclass,CA is introduced (has to be PC3 according to the above): this to distinguish the CA power capability from the power classes P_powerclass advertised for each of the serving cells c (e.g. PC2 for the operating band containing carrier2). There is no inconsistence, Ppowerclass,CA refers to the CA MOP table, the P_powerclass to the MOP of the operating bands.
[Huawei]: But in the CR, P_powerClass has two meanings literally in the same section.
By saying that “Delta_Power_powerClass = 3dB when powerboostingTxSwitching is set ot 1” and “The limits are modified as follows when the uplinkTxSwitchingPeriod and the uplinkTxSwitchingPowerBoosting are present, …”, it seems that Delta_Power_powerClass should always be 3dBm. We wonder whenDPPowerClass = 0 dB is valid. If my understanding is correct, you propose to apply the newly proposed equation for the configured power in both case 1 and case 2 by dynamically changing Delta_P_PowerClass. But if Delta_P_PowerClass is always 3dB, how can we dynamically apply the configured power to UE in case 1 and case 2?
The other interpretation of the CR is that for option 2 of UL CA based Tx switching the CA configured power applies in case 1 (UL CA mode) and the newly configured power equation applies in case 2.

Huawei: 
UE can do 3dB boosting on top of maximum output power based on reception of indication from network on carrier #2 in case 2, which seems workable with purely UE implementation and network know that.

Thirdly, regarding comment:
To Huawei: we cannot “leave it to UE implementation” if the total UL CA power is capped at 23 dBm. For SUL + NUL a corresponding limitation would a limit on both NUL and SUL power to 23 dBm (non-overlapping transmissions).

Like what we commented many times before, there is no power class definition of total power for SUL band combination since SUL capable UE is not expected to transmit on two uplink carriers simultaneously. SUL UE transmits SUL or UL alternatively and only on carrier once time. Unless the group agrees that SUL capable UE can transmits two carrier simultaneously, we disagree the statement that there is limit on both NUL and SUL power to 23dBm.
[E///]: yes there is no power limitation for the total NUL + SUL power. But the problems of facilitating SAR are the same as for UL CA. For SUL it was decided that the SAR issue in Rel-16 is left to “UE implementation”, i.e. essentially making sure the average stays below 23 dBm. For NUL + SUL with PC2 for carrier2, this is not guaranteed even if only non-simultaneous transmission occurs. For the UL CA boosting the same “UE implementation” facilitates SAR compliance. However, if we were to put a 23 dBm restriction on the SUL and NUL then the average would never exceed 23 dBm. This is why we need to remove a corresponding restriction on the CA Pcmax to enable boosting.There is no technical reason why SUL and UL CA should have different limitations on how they manage uplink power and meet SAR; the specification should treat each in the same manner.
 
[Huawei]: The technique reason why SUL and UL CA should be different is that the UL CA based switching follows UL CA framework while SUL based follows SUL. The RAN1/RAN2 specifications between SUL and UL CA are different.

Huawei: 
In sum, we are against opening the discussion for this topic because of the RAN plenary agreement and no easy agreement foreseen. If the proponents were keen on pushing it, as a compromise we can accept to further discuss it in Rel-17.

E///: On the main point in yellow highlight (the first): there is also a sub-bullet that allows maintenance CRs. The correction of the Pcmax for switched TX is a Cat F CR the removes a restriction in the configured power that prevents the agreed boosting functionality.
HW: Thanks for your response. But the main bullet in the agreement is quite clear. The maintenance work is not expected to introduce the new mechanism which needs significant work in our view. The “correction” seems to us is a new scheme different from UL CA, which would not be straightforward.
We do not think the CR is easy work, which needs more time for study. We prefer to do it in Rel-17.

ZTE: It seems that the ongoing discussion is now focused on whether or not the correction is a new scheme. In our views, corrections proposed by Ericsson are part of the power boosting scheme from standardization perspective, and it is necessary for UE to do power boosting in a right way. So it is a Cat F CR and fully follows the plenary agreements.
To Xizeng,
If compared with the power boosting scheme for pi/2 BPSK, the corrections here on the power boosting for UL Tx switching are very similar and straightforward, so I am not sure what exactly means when you claim that this is a "new scheme" and need more time to study. Could you please point out what should be studied further provided that there is already a power boosting specified?

E///: 
Find the CR against 38.101-1 Rel-16 on Pcmax for UL CA with Tx switching in https://www.3gpp.org/ftp/tsg_ran/WG4_Radio/TSGR4_96_e/Inbox/R4-2011732.zip
Still one company against.

HW: Thanks for sharing the formal CR. The deadline for the 2nd comment passed. But we would like to comment on the formal CR.
Firstly, there was an agreement in RAN plenary that 
· No other RAN4 spec impact due to change introduced related to this power boosting and UL Tx switching between case 1 and case 2
· No other RAN4 spec impact due to the change introduced related to this power boosting and UL Tx switching between case 1 and case 2 does not preclude companies’ maintenance Cat F CR, which can be agreed based on consensus.
So we cannot agree on the proposed change in Rel-16, since we think it is introducing a new scheme for configured power, which seems have significant impacts on the specifications. 
Secondly, the configured power proposed in CR is not clear to us. We wonder if it is necessary and how it can work. Even if needed, the scheme needs more time for discussion. So we are open to further discuss it in Rel-17.
That is our position.

Recommendation:		Not pursued


Summary on 2nd round
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  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”

	R4-2011732, CR
	Not pursued




