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Topic #1: Tx switching across 3/4 bands with single TAG
Sub-topic 1-1: Ambiguity issue Additional solution/UE capability for Tx switching across four bands, i.e., {1T, 1T, 0T, 0T} to {0T, 0T, 1T, 1T}
· Background: WF in RAN4 #107
Proposals on the solutions to resolve the switching pattern ambiguity issue:
· RAN4 to agree on the band ordering based approach to resolve the ambiguity issue for the parallel switching of two Tx chain in the case {1T, 1T, 0T, 0T} to {0T, 0T, 1T, 1T} on bands {A, B, C, D}:
· Associating the ordering of bands for defining switch-from and switch-to pairs in switching configuration commands may resolve the ambiguity issue without additional cost.
· Introduce new per Tx chain-based Tx switching capability 
· Introduce optional UE capability on supporting the band ordering based approach to resolve ambiguity issue
· Supporting the capability means the switching period is improved to min {max(Tswitch_A-C, Tswitch_B-D), max(Tswitch_A-D, Tswitch_B-C)}

Issue 1-1-1: Priority of the band ordering capability and the capability of UplinkTxSwitchingAdditionalPeriodDualUL-r18 (to be discussed in Monday ad-hoc, up to 30 mins)
· Proposals:
· Option 1: (DCM)
· Discuss whether UE is allowed to indicate both UplinkTxSwitchingAdditionalPeriodDualUL-r18 and band ordering approach capability simultaneously. And if allowed, further discuss which switching period length applies.
· Option 1A: UE is not allowed to indicate both UplinkTxSwitchingAdditionalPeriodDualUL-r18 and band ordering approach capability simultaneously.
· Option 1B: When UE indicates both UplinkTxSwitchingAdditionalPeriodDualUL-r18 and band ordering approach capability, the switching period indicated by UplinkTxSwitchingAdditionalPeriodDualUL-r18 applies.
· If the granularity of band ordering approach is same with that of UplinkTxSwitchingAdditionalPeriodDualUL-r18 (per combination of switching-from bands and switching-to bands (e.g., switching from A+B to C+D)), take option 1A.
· Option 1A: UE is not allowed to indicate both UplinkTxSwitchingAdditionalPeriodDualUL-r18 and band ordering approach capability simultaneously.
· Option 2: Before progressing to specification work for the band ordering capability, clarifications what these agreements mean is needed. (QC, OPPO)
· There is no ambiguity for switching time and UE can declare the shortest switching period for case {1,1,0,0} to {0,0,1,1} switch with [uplinkTxSwitchingPeriod1T1Tto1T1T]. 
· Option 3: introduce optional UE capability with the switching period min {max(Tswitch_A-C, Tswitch_B-D), max(Tswitch_A-D, Tswitch_B-C)}. (HW)
· Option 4 (MTK): UE can optionally report capability[preferredBandPairsTxChain] to indicate its implementation as following:
· Both band A TX and band C TX are reported as the switch-from and switch-to band pair on the same Txchain (e.g. TxChain#1)
· Both band B TX and band D TX are reported as the switch-from and switch-to band pair on the same Txchain (e.g. TxChain#2)

· Recommended WF:
· Is it agreeable to take Option 1 as a compromise?
· For clarification: does Option 4 equal to Option 3, i.e., does Option 4 always mean the switching period of min {max(Tswitch_A-C, Tswitch_B-D), max(Tswitch_A-D, Tswitch_B-C)} can be achieved, or?
· HW:
· Our initial intention to co-sign R4-2310496 ‘WF on ambiguity issue for Tx switching across four bands’ is that both reporting UE optional capability of min {max(Tswitch_A-C, Tswitch_B-D), max(Tswitch_A-D, Tswitch_B-C)}  and the band-ordering based approach are listed as candidate solutions to resolve the switching pattern ambiguity problem in RAN4. 
· To further clarify, the UE would report the capability of min {max(Tswitch_A-C, Tswitch_B-D), max(Tswitch_A-D, Tswitch_B-C)}  if it is able to perform switching of the two Tx chains in parallel among four bands with shorter period. And then the UE can also utilize the time domain resource corresponded to max {Tswitch_A-C, Tswitch_B-D, Tswitch_A-D, Tswitch_B-C} - min {max(Tswitch_A-C, Tswitch_B-D), max(Tswitch_A-D, Tswitch_B-C)} for uplink transmissions, which is also the motivation to solve the ambiguity issue. Otherwise, the baseline assumptions take effect in default.
· MTK: 
· It is our understanding UE does not report preferred switching period of band pairs for both “A->C (35us) and B->D (140us)” and “A->D (140us) and B->C (210us)” when UE supports band ordering capability.
Two possibilities: 
Possibility #1: A->C (35us) and B->D (140us), => 140us 
Possibility #2: A->D (140us) and B->C (210us) => 210us
Possibility #3: min of Possibility #1 and Possibility #2. 
MTK: UE report one of two possibilities.
E///: The T_0 on the two bands after switching can be different. The timing issue can be discussed further. 

· If that switching periods UE declares are 140 usec for A->C and B->D and 35 usec A->D and B->C,
· and if UE also declare preferred switch period per band pair A-D = 35us and B-C = 35us, the switching period is improved to 35us as the WF stated;
· if network schedule UE TX switching following reported “switching period and its preferred band pair per TX chain”, the switching period would be 35us as UE reported.
· if network does not schedule UE according to “preferred switching per band pair per TX chain”, network can schedule UE with band ordering approach. The switching period can be 140us

Discussion:
MTK: Option 1 is a good compromise. Option 3 and option 4 are not fully equivalent. Option 4 is not related to UL grant. An example for option 4:
Tx chain #1: band a & b
Tx chain #2: band c & d 


Further discuss in this meeting:
· Further discuss option 3 and option 4 in this meeting, and decide whether one of the following options can be agreed or not.
· Option 3: introduce optional UE capability with the switching period min {max(Tswitch_A-C, Tswitch_B-D), max(Tswitch_A-D, Tswitch_B-C)}. 
· Option 4: UE can optionally report capability[preferredBandPairsTxChain] to indicate its implementation as following:
· Two possibilities: 
· Possibility #1: A->C and B->D 
· Possibility #2: A->D and B->C 
· UE report one of two possibilities.
· New option, as the compromise of option 3 and option 4, are not precluded.
· If option 3 or option 4 or  compromise of option 3 & 4 can be agreed in this meeting (depending on the clarificaiton of the motivation of the new capability), the priority is: 
· UE is not allowed to indicate both UplinkTxSwitchingAdditionalPeriodDualUL-r18 and the new capability [option 3 or option 4 or compromise of option 3 & 4] simultaneously.
· If option 3, option 4, and any compromise of  option 3 & 4 cannot be agreed in this meeting, the new capability will not introduced in Rel-18. 


Sub-topic 1-3: Length of switching period for the fallback band combinations (to be discussed in Monday ad-hoc, 20 mins)
· Proposals:
· Option 1: A unified solution should be pursued to determine the switching period of one band pair, when the UE support more than one switching period for the band pair. (HW R4-2312746)
· Network indicates the band combination index corresponding to the configured fallback combo.
· Network indicates the switching period value applied to the band pair.
· Justification:
· Observation 3: In Rel-18, the UE does not report the support of one fallback band combination with the same capability of another band combination in the list of “candidate band combinations”.
· Observation 4: A default switching period value or a default rule for the band pair with ambiguous switching period can be considered, such as, taking the band combination# with the longer value by default, 140us for the band pair A+B.
· Observation 5: The potential default rule in Observation 4 would not take effect when the capability of 4-band combo reported and 3-band combo configured. 
· Recommended WF:
· This is a new issue? Companies are encouraged to review HW tdoc R4-2312746 and check does this issue a common issue.
An example of the issue: 
· UE support the following two Tx swiching band combinations:
· A+B+C+D, A+B with period 35us, A+C with period 140us
· A+B+C+E, A+B with period 210us, A+C with period 35us
· For fallback band combination A+B+C, when UE does not additionally report the periods for band A+B+C< the period for A+B and A+C are not clear. 
E///: Based on the standard fallback rule, if different, UE will report the periods for band combination A+B+C (if the periods are not aligned with the high-order band combinations).
OPPO: RAN2 is discussing the issue.

Recommended WF: 
· From RAN4 UE implementation perspective, when UE support the two Tx swiching band combinations of band A+B+C+D and band A+B+C+E, it is possible that UE has different switching periods for the same band pair, for example:
· For band A+B+C+D, A+B with period 35us, A+C with period 140us
· For band A+B+C+E, A+B with period 210us, A+C with period 35us
· In this case, RAN4 would like to ask RAN2 whether UE always report the periods for band combination A+B+C.
· If it is possible that UE does not additionally report the periods for band combination A+B+C, in RAN4 understanding, RAN4 ask RAN2 how the length of switching period for A+B and A+C are applied when the network configures band combination A+B+C for Tx switching.



Sub-topic 1-5: CRs
Issue 1-5-1: QC CR R4-2311769 (to be discussed in Monday ad-hoc, up to 30 mins)
	R4-2311769
	Qualcomm Incorporated 

	Title: Issues emerged regarding the feature CR in plenary
Proposal 1: Remove notation for dualUL from section 5.5C in CR [37]. 
For the NR SUL band configurations with inter-band CA in sub-clause 5.5C, when the capability [BandCombination-UplinkTxSwitch-r18] is present, three or four bands can be configured in the uplink with simultaneous uplink transmission on up to two bands, and the corresponding requirements for SUL band configurations with inter-band CA and with uplink assigned to one or two bands shall apply. For each uplink band pair in the NR SUL band configurations with inter-band CA, according to the capability [uplinkTxSwitching-OptionSupport],
–	if switchedUL is supported, uplink transmission on any one band of the band pair in the band combination shall be supported according to the scheduling commands, and the corresponding requirements for SUL band configuration with inter-band CA and with uplink assigned to one band on band X or band Y apply;
–	if dualUL is supported, simultaneous uplink transmission on the two NR UL bands from the band pair for which dualUL is declared in the band combination shall be supported according to the scheduling commands, and the corresponding requirements for SUL band configuration with inter-band CA and with uplink CA between the two uplink bands apply.

Proposal 2: Remove notions of supported layers and ports from RF requirement specifications.
And to clarify, our intentions is not to challenge the agreement, just that the wording and placement of this agreement and requirements should be RAN2 area. 
In the NR inter-band CA configuration, the number of NR uplink bands is three or four. NR UL carrier(s) in each of the three or four uplink bands are capable of one or two transmit antenna connector(s), according to the UE capability [TBD]. For NR carrier(s) capable of two transmit antenna connectors, both single layer and two-layer transmission with 2 antenna ports, and single layer transmission with 1 antenna port shall be supported following the scheduling commands and rank adaptation.

Proposal 3: Add clarificative words to the unaffected band capability in the RAN4 CR
–	if the UE indicates the band Z as non affected band with [TBD-1] in the capability [TBD tx-on-non-affected-band] for band pair [X,Y], UE shall be capable of uplink transmission on band Z during the switching period that is located on band X, and UE is not required to transmit on band X and Y during time period T1 located on band X, where T1 is the length of switching period for the band pair of band X and band Y, as shown in Figure 6.3A.3.3.6-3;

Added the capability name by moderator:
–	if the UE indicates the band Z as non-affected band with  “1”[TBD-1] in in the capability [uplinkTxSwitchingMaintainedUL-Trans-r18TBD tx-on-non-affected-band] for band pair [X,Y], UE shall be capable of uplink transmission on band Z during the switching period that is located on band X, and UE is not required to transmit on band X and Y during time period T1 located on band X, where T1 is the length of switching period for the band pair of band X and band Y, as shown in Figure 6.3A.3.3.6-3;



· Discussion on Proposal 1
Proposal 1: Remove notation for dualUL from section 5.5C in CR [37]. 
For the NR SUL band configurations with inter-band CA in sub-clause 5.5C, when the capability [BandCombination-UplinkTxSwitch-r18] is present, three or four bands can be configured in the uplink with simultaneous uplink transmission on up to two bands, and the corresponding requirements for SUL band configurations with inter-band CA and with uplink assigned to one or two bands shall apply. For each uplink band pair in the NR SUL band configurations with inter-band CA, according to the capability [uplinkTxSwitching-OptionSupport],
–	if switchedUL is supported, uplink transmission on any one band of the band pair in the band combination shall be supported according to the scheduling commands, and the corresponding requirements for SUL band configuration with inter-band CA and with uplink assigned to one band on band X or band Y apply;
–	if dualUL is supported, simultaneous uplink transmission on the two NR UL bands from the band pair for which dualUL is declared in the band combination shall be supported according to the scheduling commands, and the corresponding requirements for SUL band configuration with inter-band CA and with uplink CA between the two uplink bands apply.

HW: why this should be removed.
ZTE: We support Proposal 1.
QC: with the issue in Proposal 1, the RAN4 was not approved in RAN plenary.
QC: simultaneous simulation on NUL 1 + NUL2+ SUL2 not agreed in RAN plenary.
DCM: NUL 1 + NUL2+ SUL2 are not included or precluded based on RAN plenary.
Nokia: agree with QC, and can also discuss in RAN plenary.

· Discussion on Proposal 2
Proposal 2: Remove notions of supported layers and ports from RF requirement specifications.
And to clarify, our intentions is not to challenge the agreement, just that the wording and placement of this agreement and requirements should be RAN2 area. 
In the NR inter-band CA configuration, the number of NR uplink bands is three or four. NR UL carrier(s) in each of the three or four uplink bands are capable of one or two transmit antenna connector(s), according to the UE capability [TBD]. For NR carrier(s) capable of two transmit antenna connectors, both single layer and two-layer transmission with 2 antenna ports, and single layer transmission with 1 antenna port shall be supported following the scheduling commands and rank adaptation.
Agreement regarding Proposal 2:
· Remove the yellow highlighted part from the RAN4 Rel-18 CR.
· Check if this part has been captured in RAN2 spec. If not, send LS to RAN2 to capture this part. 

· Discussion on Proposal 3
Agree the following modification to the RAN4 CR: 
–	if the UE indicates the band Z as non-affected band with  “1”[TBD-1] in in the capability [uplinkTxSwitchingMaintainedUL-Trans-r18TBD tx-on-non-affected-band] for band pair [X,Y], UE shall be capable of uplink transmission on band Z during the switching period that is located on band X, and UE is not required to transmit on band X and Y during time period T1 located on band X, where T1 is the length of switching period for the band pair of band X and band Y, as shown in Figure 6.3A.3.3.6-3;

Issue 1-5-2: Apple CR R4-2313259 (to be discussed in Monday ad-hoc, up to 10 mins)
	R4-2313259
	Apple
	draftCR for 38.101-1 on DL interruption applicability for UL Tx switching  across 4 bands


· Recommended WF:
· TBA

Discussion:
Apple: No for CA_n41-n66, CA_n41-n71 means no DL interruption for both CA_n41-n66 and CA_n41-n71.

Recommended WF: 
Further discussion the applicability of DL interruption for Tx swiching across 3 and 4 bands per band combination basis.

Issue 1-5-3: Feature CR R4-2311153

Topic #2: Tx switching with dual TAGs
Sub-topic 2-1: UE behaviour when configured with two TAGs  (to be discussed in Monday ad-hoc, up to 20 mins)
· Proposals:
· Option 1 (QC R4-2311770): When UE is configured with more than one TAG for bands that are configured for TX switching, UE is allowed to keep the assumption of the impact of the switching the same for each band individually.
· This means, that in the case of Figure 6.3A.3.3.2-1a, if the timing of the carrier 1 advances as drawn with purple in the picture, i.e. it leaves more time for UE to do the switch, then the UE is allowed to still puncture the grant on carrier 1 assuming the switch happens in the original time. 
[image: ]
· Recommended WF:
· This is a new issue? Companies are encouraged to review QC tdoc R4-2311770 and check does Option 1 a common understanding.
Discussion:
E///: For the case in option 1, the network provides a sufficient gap or not?
HW: the length of switching period is decided per UE not per band.
E///: the length of switching period is not changed, and the timing relationship specified in RAN1 should be followed. 


Sub-topic 2-2: CR
· Proposals:
	R4-2312169
	Ericsson, Sony
	CR: Correction of applicability of time mask for Tx swtiching with dual TAG



· Recommended WF:
· Further discuss

Further discuss the CR. If any agreement in Sub-topic 2-1, it can be captured in the E/// CR. 

Request for new tdoc numbers
	Original tdoc number (if exists)
	Title
	Source
	Comments

	
	WF on additional solution for Tx switching across four bands
	MediaTek
	Capture Issue 1-1-1, Issue 1-1-2 in the pre-meeting summary R4-2314224

	
	LS on Rel-18 Tx switching enhancement 
	Huawei
	To: RAN2, cc: RAN1
Capture Issue 1-1-3, Sub-topic 1-3,  Proposal 2 of Issue 1-5-1 in the pre-meeting summary R4-2314224

	R4-2311153
	CR for 38.101-1: Time mask for switching across three or four uplink bands
	China Telecom, [Huawei, Hisilicon, Qualcomm, Apple, Ericsson, CHTTL, Xiaomi, vivo, CMCC, NTT DOCOMO, ZTE]
	Capture sub-topic 1-5 in the pre-meeting summary R4-2314224

	R4-2312169
	CR: Correction of applicability of time mask for Tx swtiching with dual TAG
	Ericsson, Sony
	Capture Sub-topic 2-1 and Sub-topic 2-2 in the pre-meeting summary R4-2314224
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Figure 6.3A.3.3.2-1a: Time mask for switching between UL carrier 1 and UL Carrier 2, where the
switching period is located in carrier 1




