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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In Rel-18, Tx switching is extended to 3 or 4 candidate bands but keep 2 simultaneous transmission chain numbers. RAN1 send LS [1] to RAN4 ask questions about the switching period, complexity and also Tx interruption between chains. Then in RAN4#104bis meeting, WF [2] was agreed with several open issues. This paper will discuss the left issues.

	Issue 2-1-1A: on the wording in the FFS bullet
WF on the wording in the FFS bullet: continued discussion at the next meeting. 
Issue 2-1-2: UL outage time and RAN4 CR text
Issue 2-1-2A: RAN4 CR text
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.
Issue 2-1-2B: UL outage time 
WF UL outage time: continued discussion at the next meeting.




2 Discussion
2.1 Tx switching time requirement
Tx switching with multi TAG is an extension of single TAG defined in Rel-16/17. It is clear that with multi-TAG the UE switching period would overlap with the transmission symbols in each CC which leads to the Tx switching time mask different from single TAG. 
[bookmark: _Hlk118196658][bookmark: _Hlk118197863]The multi-TAG time mask as defined in [3] is good starting point. But the concept can also be captured as a general description as R17 V2X has done. And the proposals in [4] “the UE is not expected to transmit PUCCH/PUSCH/SRS on OFDM symbols that overlaps with the switching period on both the carriers” or existing wording in TS 38.214 [5] “UE may omit the uplink transmissions corresponding to any TAG during the UE switching time”, both can serve the same purpose.
Observation 1:   It is aligned that UE is not expected to transmit on OFDM symbols that overlaps with the switching period, difference is whether this to be captured as time mask or general description.

[bookmark: _Hlk118196956]Comparingly, specify the time mask clearly in the spec has the benefit of clarity but also complexity. While, general statement can avoid the complexity if with proper description. Besides, during the discussion in last meeting, there was also interest to capture NW behaviour in this dual TAG scenarios as side condition of the time mask to make sure network will take care of the timing difference between the bands by its scheduling. This is also a valid point and the general description can serve as the side condition for NW awareness. And the time mask figure is also good for UE to be clear of its behaviour. 
Observation 2:   Specify time mask in the spec has the benefit of clarity but also complexity to update many figures. While, general statement can avoid the complexity if with proper description.

Observation 3:   It was also recognized important that NW should take care of the timing difference between the bands by its scheduling. And this should be specified as side condition together with time mask.

Therefore, a combined approach can be considered to capture the general description as side condition and time mask as core requirement.
Proposal 1:         Consider specify the time mask for dual TAG together with below general description as side condition for NW scheduling:
· UE is not expected to be scheduled transmitting PUCCH/PUSCH/SRS on OFDM symbols that overlaps with the switching period on both the carriers

2.2 Tx switching time requirement
To cope with the additional time that added by TA difference between two TAG, the “outage time” was brought up in last meeting, and it includes UL switching time (UE capability), the difference between the TA on the two TAGs (up to MTTD), Timing and measurement error. From the factors it can be seen that in this “outage time”, only UL switching time is RF parameter, but the others like MTTD, Timing and measurement errors are all RRM parameters. In our view, this should not be discussed in RF session due to no such expertise here.
Observation 4:   MTTD, Timing and measurement errors are all RRM parameters which are to be considered in the outage time, should be discussed in RRM session.

Proposal 2:         The “Outage time” discussion should be moved to RRM session considering the parameters other than switching time are all RRM parameters like MTTD, Timing and measurement errors.


3 Conclusion
In this paper, we discussed the Tx switching time for single TAG comparing to multi-TAG, and the outage time. And got the following observations and proposals.

Observation 1:   It is aligned that UE is not expected to transmit on OFDM symbols that overlaps with the switching period, difference is whether this to be captured as time mask or general description.

Observation 2:   Specify time mask in the spec has the benefit of clarity but also complexity to update many figures. While, general statement can avoid the complexity if with proper description.

Observation 3:   It was also recognized important that NW should take care of the timing difference between the bands by its scheduling. And this should be specified as side condition together with time mask.

Proposal 1:         Consider specify the time mask for dual TAG together with below general description as side condition for NW scheduling consideration:
· UE is not expected to be scheduled transmitting PUCCH/PUSCH/SRS on OFDM symbols that overlaps with the switching period on both the carriers

Observation 4:   MTTD, Timing and measurement errors are all RRM parameters which are to be considered in the outage time, should be discussed in RRM session.

Proposal 2:         The “Outage time” discussion should be moved to RRM session considering the parameters other than switching time are all RRM parameters like MTTD, Timing and measurement errors.
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