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1 Introduction
[bookmark: OLE_LINK13][bookmark: OLE_LINK1]In last meeting, a WF on UL Tx switching across 3/4 bands with multiple TAG was approved in [1], in which there were some open issues need to be further discussed.
In this contribution, we give some further discussion on the open issues listed in the WF.
2	Discussion
[bookmark: OLE_LINK4][bookmark: OLE_LINK12][bookmark: OLE_LINK24][bookmark: OLE_LINK23][bookmark: OLE_LINK66][bookmark: OLE_LINK28]2.1  UL switching time and outage time
This issue mainly focus on wording in the FFS bullet, which should be discussed in this meeting.
	WF on the wording in the FFS bullet:
continued discussion at the next meeting.


For the switching time for single TAG and 2 TAGs, it was already agreed that the UL switching time is the same for single TAG and dual-TAG cases. So the only left is the wording of the FFS bullet, where the original wordings are:
FFS:
· [bookmark: OLE_LINK32]UE may omit the uplink transmissions corresponding to any TAG during the UE switching time.
There were several proposals from companies in last meeting. However there were no consensus for the wordings of this FFS bullet: 
· Proposal 1: UE requirements are written in such way that network defines UE behaviour. (QC)
· Proposal 2: Reuse the existing wording in TS 38.214, and agree the following bullet (China Telecom)
· UE may omit the uplink transmissions corresponding to any TAG during the UE switching time.
· Proposal 3: When multi-TAG UL Tx switching is configured to UE the precondition should be NW will take the TA differences into account in the UL transmission scheduling. (OPPO)
· Proposal 4: For the case of Tx switching with multi-TAG for the two uplink carriers, the UE is not expected to transmit PUCCH/PUSCH/SRS on OFDM symbols that overlaps with the switching period on both the carriers. (HW)
Actually, the original wordings of the FFS bullet are from the TS38.124, which is also mentioned in the above proposal 2. Therefore, we think proposal 2 above is reasonable considering the wording is already used in RAN1 spec, and it can be better to align the RAN1/4 understandings. 
For the proposals, from technical perspective, they are fine. In terms of the discussion, it seems it was the common understanding that the time different for multi-TAG should be excluded from the switching time, and no transmission is allowed during the switching period. However, these proposals are somehow related to NW scheduling, not for the UE RF requirements definition themselves. In the specification, we do not think it is proper to add the wording related to NW scheduling.
[bookmark: OLE_LINK20][bookmark: OLE_LINK18]Proposal 1: Reuse the existing wording in TS 38.214, and agree the following bullet:
· UE may omit the uplink transmissions corresponding to any TAG during the UE switching time.
[bookmark: OLE_LINK5]2.2  UL outage time 
For UL outage time, although some discussion happened in RF section in last meeting, no conclusions achieved. This issue will continue to be discussed in this meeting, as stated in the WF. 
	WF UL outage time: 
continued discussion at the next meeting.


For single TAG discussion, it was agreed in RAN4 #104 meeting that:
Factors for UL outage time discussed in RF session, to be further checked in RRM session
· UL switching time (UE capability)
· The difference between the TA on the two TAGs, up to MTTD
· [bookmark: OLE_LINK19]Timing and measurement error
[bookmark: OLE_LINK25]As seen above, there are several factors related to RRM discussion, such as MTTD value, Timing and measurement error (BS synchronization accuracy/UE transmit timing error/TA quantization error) are defined in TS38.133 spec, so it should be discussed in RRM section.
For multi-TAG discussion, we also think this issues should be discussed in RRM section.
[bookmark: OLE_LINK26]Proposal 2: Considering several factors are related to RRM, it is proposed to discuss the UL outage time in RRM section.
2.3  RAN4 CR 
[bookmark: OLE_LINK14]In last meeting, there were two CRs[3][4] to clarify/introduce the time mask requirements for switching with multiple TAGs. Both of the CRs are for the clauses 6.3A.3.3 which are for CA operation. No consensus were reached in the end. Two options were included in the WF to continue discuss this issue:
	WF RAN4 CR text: 
continued discussion at the next meeting. Two options:
Option 1: modify the time mask for TX switching to include the case of dual TAG with different timing advance on the two TAGs.
Option 2: apply same approach as in R17 V2X that the time mask only contains the UE hardware requirement (switching period), and no TA difference included. The impact of Tx switching with multiple TAGs can be considered as scheduling restriction.


Before we discussing which options are feasible, we would like to recall something about the multi-TAG scenarios in the WID. In the approved revised WID [5], there was a note:
· [bookmark: OLE_LINK15]Note: no additional TAG is introduced for UL transmission on a carrier without corresponding DL carrier
[bookmark: OLE_LINK8][bookmark: OLE_LINK7]From the wording itself, there exists ambiguity for this note. In our understanding, there are two interpretations when there is a SUL band included in UL Tx switching across 3/4 bands. For example, there are four bands A+B+C+D, where D is SUL band, C is the corresponding NUL band, and A and B are the other two NUL bands
[bookmark: OLE_LINK21][bookmark: OLE_LINK10]Interpretation 1. All the bands belong to one TAG.
Interpretation 2. bands C and D belong to one TAG, and bands A and B belong to another TAG.
[bookmark: OLE_LINK22]Either Interpretation 1 or Interpretation 2 meets the limitation of the number of TAGs is limited to up to 2. 
For Interpretation 1, since there is only one TAG, and it was already agreed that following Rel-16/17 approach and common switching time mask requirements for “switched UL” case and “dual UL” case are to be defined. In this case, the multi-TAG scenario is only for CA.
[bookmark: OLE_LINK16]For Interpretation 2, there are two TAGs which should be discussed under multi-TAG scope, and both CA and SUL could be configured with multi-TAG. We believe the corrections for the time mask requirements for switching with multiple TAGs in RAN4’s CR should reflect this case.
[bookmark: OLE_LINK27][bookmark: OLE_LINK17]Proposal 3: Clarifications on the multi-TAG scenario are needed for UL transmission on a carrier without corresponding DL carrier. RAN4’s CR should reflect all the possible multi-TAG scenarios.
 
3 Conclusion
In this contribution, we give some further discussion on the listed open issues of Tx switching across 3 or 4 bands for multi-TAG. The proposals and conclusions are:
Proposal 1: Reuse the existing wording in TS 38.214, and agree the following bullet:
· UE may omit the uplink transmissions corresponding to any TAG during the UE switching time.
Proposal 2: Considering several factors are related to RRM, it is proposed to discuss the UL outage time in RRM section.
Proposal 3: Clarifications on the multi-TAG scenario are needed for UL transmission on a carrier without corresponding DL carrier. RAN4’s CR should reflect all the possible multi-TAG scenarios.
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