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Introduction
The unaffected band case has been discussed for several meetings, and some latest revisions are for either enhancements or relaxations based on different possible implementations.
In RAN4#108, a discussion paper in [1] has been presented to propose that there are cases that have not been considered yet for some implementations that involve an unaffected band in a parallel way and may achieve even better performance compared to no involvement. Though the proposed way of revision in that paper was not accepted, it was found during the meeting process that revision of an earlier agreement of relaxation which is also dedicated to the unaffected band case is a simpler and clearer way, and an offline agreement was incorporated in the LS [2] as “Issue 2: Three-band switching case”. 
However, due to limited time, the LS[2] was not approved. In this paper, this issue is raised again, with some further background and explanation, and a slightly revised draft LS was also attached in the Annex. 
Discussion
A brief history of this unaffected band case was listed.
The default behaviour was listed in [6] as following in RAN4#104, in that no transmission is expected:
· Case 2: One of the two Tx chains is triggered to switch from one band (named “band A”) to another band (name “band B”), and the other Tx chain is maintained on a different band (named “band C”).
For Case 2, RAN4 agreed that, as baseline UE assumption, neither of Tx chains is expected to be used for transmission on band C during the switching period. 

Later in RAN4#106, an enhanced performance has been agreed in [5], to allow continuous transmission for unaffected band:
Issue 3: Impact from switching of one Tx chain on the other Tx chain
Scenario of one band with the number of Tx chain unchanged due to switching
When one of the two Tx chains is triggered to switch from one band (named “band A”) to another band (name “band B”), the other Tx chain is maintained on a different band (named “band C” or “band D” in the case of 4-band) and the number of Tx chain on band C or band D is unchanged due to the switching, RAN4 agreed the granularity of the optional UE capability to allow UL transmission on the band with the number of Tx chain unchanged  during UL switching as follows: 
· Per band (only for the band(s) in the band combination but not included in the pair of bands before and after switching) for each pair of bands before and after switching in each band combination.

In RAN4#107, the following exceptions were introduced to consider the sequential involvement of unaffected band case in [4]:
The unaffected band case
When one of the two Tx chains is triggered to switch from one band (named “band A”) to another band (name “band B”), the other Tx chain is maintained on a different band (named “band C” or “band D” in the case of 4-band) and the number of Tx chain on band C or band D is unchanged due to the switching.
· Agreement:
· An optional UE behavior with capability [on-unaffected-band-involved] is agreed [to consider the case that the unaffected band is actually also involved in the switching process]. 
· The granularity is per band pair including the switching-from band and the switching-to band.
· The UE is not required to transmit on any of the three or four bands during the switching period.
· The length of switching period is the next larger value from the set {35 us, 140 us, 210 us} compared to the reported switching period of the band pair of A and B, or is 210 us if the switching period of the band pair of band A and band B is 210us.
However, this only considers the case that the unaffected band involvement is sequential, and more relaxed requirements are needed. In addition, this “next larger” rule is fairly complicated and it seems that RAN2 has not implemented this into spec yet.
In addition, it should be noted that although 4-band possibility is mentioned, the actual involved bands can only be three, since the maximum number of transmitting bands is two, and only a maximum of one more band may be involved. However, here the unaffected band was decided not to have an impact on the relaxation, which means that as long as relaxation is needed no differentiation of the unaffected band is needed (per-band pair granularity).
Observation 1: The “unaffected band case” would involve a maximum of three bands, and the relaxation of switching period would be applied no matter what the unaffected band is (per-band pair granularity).

In RAN4#108, a discussion paper in [1] has been presented to propose that there are cases that have not been considered yet for some implementations that involve an unaffected band in a parallel way, and may achieve even better performance compared to no involvement. Though the proposed way of revision in that paper was not accepted, it was found during the meeting process that revision of earlier unaffected band agreement is a simpler and clearer way, and an offline agreement was incorporated in the LS [2] as “Issue 2: Three-band switching case” as following: 
Issue 2: Three-band switching case
Note: The conclusion in this issue is to override the agreement for ‘The unaffected band case’ included in R4-2310495, LS to RAN2 in the last meeting. The changed part is to revise the [on-unaffected-band-involved]  definition so that a new value from the set {35 us, 140 us, 210 us} would be reported instead of a fixed relaxed value. 
When the bands scheduled for uplink transmission before Tx switching is band A and band C, and the bands scheduled for uplink transmission after Tx switching is band B and band C. 
An optional capability is agreed to independently report switching period for the case  that the unaffected band is involved in the switching process. 
· The granularity is per band pair (A, B), including the switch-from band and the switch-to band, per band combination.
· The UE is not required to transmit on any of the three bands during the switching period.
· Candidate values are {35u, 140us, 210us}, no other values to be added.
· When this capability is not reported, the switch period capability switchingPeriodFor1T-r18 for band pair (A, B) apply
· This capability cannot be reported simultaneously with the uplinkTxSwitchingMaintainUL-Trans-r18, since unaffected band will not be able to maintain transmission while involved in the switching

Proposal 1: Revise the unaffected band case capability, to accommodate more implementations and also simply the capability signalling.

One further issue identified after the meeting is the granularity. Since a new value is provided on the case to cover different schemes, it is now proposed to use a finer granularity to reflect that different unaffected bands may have different situations or implementations. E.g, in the case where the unaffected band is C or D in a 4 band configuration, the following two cases may be different:
· Bands scheduled for uplink transmission before Tx switching is band A and band C, and the bands scheduled for uplink transmission after Tx switching is band B and band C. 
· Bands scheduled for uplink transmission before Tx switching is band A and band D, and the bands scheduled for uplink transmission after Tx switching is band B and band D. 
Thus the granularity is proposed to be the same to what has been defined for allowing continuous transmission for unaffected band, i.e. uplinkTxSwitchingMaintainedUL-Trans-r18.

Observation 2: The granularity of this capability would be too coarse if kept unchanged as per pair per BC.
Proposal 2: Update the granularity of this new capability to be the same as what has been defined for allowing continuous transmission for unaffected band, i.e. per band per band pair per BC, the same to uplinkTxSwitchingMaintainedUL-Trans-r18.

In addition, some more offline comments after that have been received that the bullet of when the capability is not reported is not clear and may bring confusion, and suggested to be removed.
Proposal 3: Behaviour without this capability does not need to be defined.
A draft LS is also attached in the Annex. The revision mark is based on last meeting’s latest version.

Conclusion
In this paper, the “unaffected band case” has been discussed and the following observations and proposals have been provided:
Observation 1: The “unaffected band case” would involve a maximum of three bands, and the relaxation of switching period would be applied no matter what the unaffected band is (per-band pair granularity).
Proposal 1: Revise the unaffected band case capability, to accommodate more implementations and also simply the capability signalling.
Observation 2: The granularity of this capability would be too coarse if kept unchanged as per pair per BC.
Proposal 2: Update the granularity of this new capability to be the same as what has been defined for allowing continuous transmission for unaffected band, i.e. per band per band pair per BC, the same to uplinkTxSwitchingMaintainedUL-Trans-r18.
[bookmark: _GoBack]Proposal 3: Behaviour without this capability does not need to be defined.

A draft LS is also attached in the Annex. The revision mark is based on last meeting’s latest version.
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Attachments:


1. Overall Description:

Issue 2: Three-band switching case
Note: The conclusion in this issue is to override the agreement for ‘The unaffected band case’ included in R4-2310495, LS to RAN2 in the last meeting. The changed part is to revise the [on-unaffected-band-involved]  definition so that a new value from the set {35 us, 140 us, 210 us} would be reported instead of a fixed relaxed value. 
When the bands scheduled for uplink transmission before Tx switching is band A and band C, and the bands scheduled for uplink transmission after Tx switching is band B and band C. 
An optional capability is agreed to independently report switching period for the case  that the unaffected band is involved in the switching process. 
· The granularity is per band pair (A, B), including the switch-from band and the switch-to band, per band combination per band C for each pair of bands (A, B), including the switch-from band and the switch-to band, in each band combination. i.e. the same to uplinkTxSwitchingMaintainedUL-Trans-r18.
· The UE is not required to transmit on any of the three bands during the switching period.
· Candidate values are {35u, 140us, 210us}, no other values to be added.
· When this capability is not reported, the switch period capability switchingPeriodFor1T-r18 for band pair (A, B) apply
· This capability cannot be reported simultaneously with the uplinkTxSwitchingMaintainUL-Trans-r18, since unaffected band will not be able to maintain transmission while involved in the switching


2. Actions:

To 3GPP RAN1
ACTION: RAN4 respectfully asks RAN1 to take into account the above information in their work.
To 3GPP RAN2
ACTION: RAN4 respectfully asks RAN2 to capture the optional capability for Issue.

3. Date of Next TSG WG RAN4 Meetings:
TSG-RAN WG4 Meeting #109                  21st Nov – 25th Nov. 2023    Chicago, US
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