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1. Introduction
This document is to facilitate the discussion on CR updates for UL Tx switching, as per the following e-mail discussion:
· [POST123bis][008][UL TX Switch]  38.331 Running CR (Huawei)


Intended outcome:  Review updated running CR to be endorsed in meeting


Deadline:  Long 

In this document, the main changes to the endorsed 38306 CR and 38331 CR are summarized. If companies do not agree to the changes, please provide your comments and suggestions in the tables. Based on companies’ input, the CRs will be updated accordingly. 
Please provide your contact details in the table below.
	Company
	Name
	E-mail

	NTT Docomo
	Riki Okawa
	riki.ookawa.rp@nttdocomo.com

	Apple
	Yuqin Chen
	yuqin_chen@apple.com

	
	
	

	
	
	


2. Discussion on CR updates
The following agreements made at RAN2 #123 and RAN2#123bis meeting are to be captured in the updated CRs.

RAN2 #123 agreements:
	aligning with Rel-17 UL Tx switching, the RRC configuration switching2T-DualUL-r18 applies to both of dualUL and switchedUL, which simplifies the UE behavior. The field name is changed to switching2TMode-r18
Change the uplinkTxSwitchingBandPairList field to mandatory for first configuraton.

Specify switching2T-DualUL is always present for band pair(s) when 2Tx-2Tx UL Tx switching is configured (can revisit if there are problems)

Specify the 1Tx-2Tx/1Tx-1Tx switching period is applied to band pair(s) when switching2T-DualUL is absent


RAN2 #123bis agreements:
Agreements

1. Introduce a per-band-pair per-BC UE capability, uplinkTxSwitchingPeriodOnUnaffectedBand-r18, indicated as [on-unaffected-band-involved] by RAN4.

2. Reuse “switching2T-Mode-r18” IE to also indicate whether 2Tx-2Tx switching mode is configured for a band pair 
3. Revert the previous agreement and define new signalling.  We will have two pair band lists, one for Rel-16/17 and one for Rel-18.
In the following clauses, the changes are classified to changes to TS 38.331 for RRC configuration, changes to TS38.331 for UE capability reporting, changes to TS38.306 for UE capability parameters.
2.1
Changes to TS 38.331 for RRC configuration
In 6.3.2, the following changes are implemented in the updated RRC CR:
· Change #1: Change the field name switching2T-DualUL-r18 to switching2T-Mode-r18
· Change #2: Modify the field description of switching2TMode-r18 as following, to align with the Rel-17 field uplinkTxSwitching-2T-Mode-r17
	switching2T-Mode

Indicates 2Tx-2Tx switching mode is configured to the band pair, and the switching gap duration for a triggered uplink switching (as specified in TS 38.214 [19]) within the band pair is equal to the value reported in switchingPeriodFor2T (i.e. 2Tx-2Tx switching period).

If this field is absent when uplink Tx switching is configured, it is interpreted that 1Tx-2Tx/1Tx-1Tx UL Tx switching is configured as specified in TS 38.214 [19]. In this case, the value reported in switchingPeriodFor1T (i.e. 1Tx-2Tx/1Tx-1Tx switching period) is applied to the band pair(s).


· Change #3: Add present condition of BandChange to the fields of uplinkTxSwitchingBandList-r18 and uplinkTxSwitchingBandPairList. The condition is defined as upon band addition or release.
Question 1: Do you agree the above changes in TS 38.331 for RRC configuration? If not, please provide the comments/suggestions and the corresponding change number.
	Company
	Change no.
	Comment/suggestion

	Docomo
	
	Agree.

	Apple
	All
	

	
	
	

	
	
	


2.2
Changes to TS 38.331 for UE capability reporting
In 6.3.3, the following changes are implemented in the updated RRC CR:

· Change #1: bandIndexUL1 and bandIndexUL2 are added to ULTxSwitchingBandPair-r18 to replace ULTxSwitchingBandPair-v18xx , in order to allow seperate band list reporting for Rel-18 UL Tx switching. The field descriptions are updated correspondingly.
· Change #2: uplinkTxSwitchingPeriodOnUnaffectedBand is added to report the switching period in case an unaffected band is involved in the switching, and uplinkTxSwitchingMaintainedUL-Trans is moved together under uplinkTxSwitchingImpactUnaffectedBandInvolved-r18. Please note: in the latest RAN4 LS in R4-2317610, RAN4 agreed to revise the capability so that a new value from the set {35 us, 140 us, 210 us} would be reported instead of a fixed relaxed value. Therefore, the current draft CR implement this RAN4 capability following the latest RAN4 LS.
Question 2: Do you agree to add the above changes in TS 38.331 for UE capability reporting?  If not, please provide the comments/suggestions and the corresponding change number.
	Company
	Change no.
	Comment/suggestion

	Docomo
	Change #1 and one new change
	Change #1:

At least we would like to discuss whether we can reuse Rel-16 band pair as much as possible since this is about UE capability, i.e., signalling reduction is worth considering.

The problem raised in RAN2#123bis was that UE has to report Rel-16 band pair and Rel-16 switching period even if UE only supports Rel-18 UL Tx switching, e.g., only supports 1Tx-1Tx switching with the band pair. To resolve it, in my understanding, there is no need to report whole list of band pairs in Rel-18 UE capability but only need to report “delta” from Rel-16 band pairs. “Delta” means:

- Band pairs which do not support Rel-16 UL Tx switching but support Rel-18 switching.

- Band pairs which support different switching period for Rel-18 switching than that for Rel-16 switching.

But basically, we agree that changes in current draft CRs, i.e., with separate band pair lists for R16 switching and R18 switching will work. If majority companies are not willing to reuse Rel-16 band pair (e.g., because we do not have enough time left to discuss such details of signalling), we can accept the current changes.

[Suggested changes]
(Summary) 

- [In blue] Introduce both supportedBandPairList-v18xy (i.e., per band pair capability for band pairs in Rel-16 list) and additionalBandPairList-r18 (i.e., list of band pairs supporting only Rel-18 switching).

- [In yellow] Introduce ULTxSwitchingBandPairFeatures-r18, which includes common parameters with supportedBandPairList-v18xy and additionalBandPairList-r18.
(Details)
6.3.3
UE capability information elements

–
BandCombinationList
…

BandCombination-UplinkTxSwitch-v18xy ::= SEQUENCE {
    supportedBandPairListNR-v18xy                    SEQUENCE (SIZE (1..maxULTxSwitchingBandPairs)) OF ULTxSwitchingBandPair-v18xy   OPTIONAL,
    additionalBandPairList-r18                       SEQUENCE (SIZE (1..maxULTxSwitchingBandPairs)) OF ULTxSwitchingAdditionalBandPair-v18xy   OPTIONAL,
    uplinkTxSwitchingMinimumSeparationTime-r18       ENUMERATED {n0us, n500us},

    uplinkTxSwitchingAdditionalPeriodDualUL-List-r18 SEQUENCE (SIZE (1..maxULTxSwitchingBetweenBandPairs)) OF UplinkTxSwitchingAdditionalPeriodDualUL-r18   OPTIONAL
}
ULTxSwitchingBandPair-v18xy ::=     SEQUENCE {

    uplinkTxSwitchingOptionForBandPair-r18       ENUMERATED {switchedUL, dualUL, both},

    uplinkTxSwitchingBandPairFeatures-r18        ULTxSwitchingBandPairFeatures-r18
}
ULTxSwitchingAdditionalBandPair-r18 ::=     SEQUENCE {
    bandIndexUL1-r18                    INTEGER(1..maxSimultaneousBands),

    bandIndexUL2-r18                    INTEGER(1..maxSimultaneousBands),
    uplinkTxSwitchingOptionForBandPair-r18       ENUMERATED {switchedUL, dualUL, both},

    uplinkTxSwitchingBandPairFeatures-r18        ULTxSwitchingBandPairFeatures-r18
}

ULTxSwitchingBandPairFeatures-r18 ::=     SEQUENCE {
    uplinkTxSwitchingMaintainedUL-Trans-r18      BIT STRING (SIZE(1..maxSimultaneousBands-2))         OPTIONAL,

    uplinkTxSwitchingPeriodForBandPair-r18       SEQUENCE {

          switchingPeriodFor2T-r18                ENUMERATED {n35us, n140us, n210us}               OPTIONAL,

          switchingPeriodFor1T-r18                ENUMERATED {n35us, n140us, n210us}

    }

}
supportedBandPairListNR-r16, supportedBandPairListNR-v1700, supportedBandPairListNR-v18xy
Indicates a list of band pair supporting UL Tx switching as defined in TS 38.101-1 [15] for a given band combination.

A UE supporting 2Tx-2Tx switching should include both of supportedBandPairListNR-r16 and supportedBandPairListNR-v1700. And the UE shall include the same number of entries listed in the same order as in supportedBandPairListNR-r16.
If the UE does not support 2Tx-2Tx switching for a given band pair, the field of uplinkTxSwitchingPeriod2T2T in the corresponding entry is absent. A UE supporting both R16 UL Tx switching across 2 bands and R18 dynamic UL Tx switching across up to 4 bands as specified in TS 38.214 [19] and TS 38.101-1 [15], should indicate both of supportedBandPairListNR-v18xy and supportedBandPairListNR-r16, and indicate supportedBandPairListNR-v1700 if the UE support 2Tx-2Tx switching on at least one band pair. The UE shall include all the possible band pairs and list the entries in the same order in supportedBandPairListNR-r16, supportedBandPairListNR-v1700, as well as supportedBandPairListNR-v18xy. For a band pair supporting 2Tx-2Tx switching, the UE should include switchingPeriodFor2T in ULTxSwitchingBandPair-v18xy and uplinkTxSwitchingPeriod2T2T in ULTxSwitchingBandPair-v1700, as well as uplinkTxSwitchingPeriod in ULTxSwitchingBandPair-r16. For a band pair supporting 1Tx-2Tx switching, the UE should include switchingPeriodFor1T in ULTxSwitchingBandPair-v18xy and uplinkTxSwitchingPeriod in ULTxSwitchingBandPair-r16. For the band pair supporting 2Tx-2Tx switching, the UE always supports 1Tx-2Tx switching and 1Tx-1Tx switching. For the band pair supporting 1Tx-2Tx switching, the UE always support 1Tx-1Tx switching.
additionalBandPairListNR-r18

Indicates a list of band pairs supporting UL Tx switching across up to 4 bands as defined in TS 38.101-1 [15] for a given band combination. The UE shall not include band pairs supporting both R16 UL Tx switching across 2 bands and R18 dynamic UL Tx switching across up to 4 bands. For a band pair supporting 2Tx-2Tx switching, the UE should include switchingPeriodFor2T in ULTxSwitchingBandPair-r18xy. For a band pair supporting 1Tx-2Tx switching or 1Tx-1Tx switching, the UE should include switchingPeriodFor1T in ULTxSwitchingBandPair-r18xy. For the band pair supporting 2Tx-2Tx switching, the UE always supports 1Tx-2Tx switching and 1Tx-1Tx switching. For the band pair supporting 1Tx-2Tx switching, the UE always support 1Tx-1Tx switching.
Change #2 is ok for us.

New change:

Based on another LS from RAN4 (R4-2317609), RAN2 are required to introduce new capabilities below.

… RAN4 further identifies there are two cases below:
· Case-1: One of the two Tx chains switches from band A to band C, the other Tx chain switches from band B to band D

· Case-2: One of the two Tx chains switches from band A to band D, the other Tx chain switches from band B to band C.

To improve the switching period for this case, RAN4 agreed to introduce an optional capability to resolve switching ambiguity issue (R4-2310496) with the following solutions:
· Introduce optional per-BC UE capability to distinguish the case-1 and case-2 based on scheduled order of uplink grants and report the preferred case by UE as illustrated in the attachment[1]. 
· Supporting the advanced capability of the switching period can be improved to min {max(Tswitch_A-C, Tswitch_B-D), max(Tswitch_A-D, Tswitch_B-C)} .
The improvement of switching period is only achievable when UE is granted with preferred switching band pair.
This capability cannot be reported simultaneously with the [ uplinkTxSwitching1T1Tto1T1T].
But to me the suggested capability in the first bullet (in green) looks strange, because if the UE reports the capability in the second bullet (in purple), it does not matter which of switching pattern is preferred, i.e., which switching pattern takes less switching period. Therefore I think it should be enough to introduce the second capability.

	Apple
	Both
	By the way, we have another question related to the field uplinkTxSwitching2T2T-PUSCH-TransCoherence. Our understanding on the new agreement to introduce separate band pairs for Rel-18 is we would like to guarantee UE may only support Rel-18 UL Tx switching but not support Rel-16/17 UL Tx switching due to the potential ambiguity of 1T-1T to network as UE only supports one MIMO layer.

Then, should we introduce a new per band per BC field for uplinkTxSwitching2T2T-PUSCH-TransCoherence in Rel-18? Otherwise, UE has to always fallback to per band pusch-TransCoherence.

If RAN2 finally go with the suggestion from NTT Docomo as explained above, it might be OK to not introducing a new field for PUSCH coherence, because for the bands in 1T-1T band pairs, there should be no PUSCH coherence supported.

Regarding the new RAN4 LS in R4-2317609, we would like to see the changes first before commenting.

	
	
	

	
	
	


2.3
Changes to TS 38.306 for UE capability parameters 
In 4.2.7.1,

· Change #1: ULTxSwitchingBandPair-r18 is added to repalce the ULTxSwitchingBandPair-v18xy to allow seperate band list reporting for Rel-18 UL Tx switching.
· Change #2: Definitions of bandIndexUL1-r18, bandIndexUL2-r18, uplinkTxSwitchingOptionForBandPair-r18, switchingPeriodFor2T-r18, switchingPeriodFor1T-r18, uplinkTxSwitching-DL-Interruption-r18, uplinkTxSwitchingImpactUnaffectedBandInvolved-r18, uplinkTxSwitchingMaintainedUL-Trans-r18, uplinkTxSwitchingPeriodOnUnaffectedBand-r18 are added or moved under ULTxSwitchingBandPair-r18.
· Change #3: Definitions of UplinkTxSwitchingAdditionalPeriodDualUL-r18 are updated to refer to Rel-18 band pair.

Question 3: Do you agree to the above changes in TS 38.306 for UE capability parameters? If not, please provide the comments/suggestions and the corresponding change number.
	Company
	Change no.
	Comment/suggestion

	Docomo
	Change #1-3
	See our comment in Q2.

	Apple
	All
	As above, we think we should introduce a Rel-18 per band per BC uplinkTxSwitching2T2T-PUSCH-TransCoherence.

	
	
	

	
	
	


3. Summary
 TBD
