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Introduction
The WI “Multi-carrier enhancements for NR” has been agreed in RAN#94-e and an update was approved in RAN#97e [1]. In RAN4#106, a number of contributions were submitted and documented in topic summary [2]. Based on ad hoc [3] and other discussion, a WF [4] and LS [5] is approved. Another WF on on ambiguity issue when two Tx chains are switched between different band pairs was also discussed in [6] but no agreements were made. Furthermore, a draft CR [7] is also endorsed with further details to be discussed further.
In addition, a LS [8] from RAN1 was received in which an issue of how to cope with gap was also mentioned in the WF. 
In this contribution, continue discussion was done for single TAG case on remaining issues. 
Discussion
Fallback of Rel-18 Tx switching to Rel-16/17 Tx switching
In the WF [4], there are following two candidate options:
Candidate options:
· Option 1: 
UE will report the 3/4 band combination with Tx switching capability. It is expected that this gives the network sufficient information on UE capability for Tx switching across all fallback combinations.
· Option 2:
For a band pair supported Rel-18 1T-2T switching, Rel-16 1T-2T switching is supported as well.
For a band pair supported Rel-18 2T-2T switching, Rel-17 2T-2T switching is supported as well.
· Other options are not precluded
As for the description, we believe option 1 is more appropriate and can provide sufficient information. There is no need to mandate the capability across different releases. This is not only in consistent with 3GPP tradition, but also bring unnecessary complexity to the whole signalling design and UE implementation. 
Proposal 1: Not introduce any cross-release restrictions or dependencies for the support of Tx Switching. 
· (i.e. Option 1: UE will report the 3/4 band combination with Tx switching capability. It is expected that this gives the network sufficient information on UE capability for Tx switching across all fallback combinations.)

Location of switching period discussed by RAN1
Some RAN1’s agreements were documented in the WF and also in the upcoming LS in [8], in which the following agreement was included:
Agreement
· If the gNB provides sufficient time between the end of the UL transmission on the switch-from carrier and the start of the UL transmission on the switch-to carrier to absorb the switching period,
· The time of no UL transmission allocated absorbs the switching period
· Neither of the uplink transmissions (the one ending on the switch-from carrier nor the one starting on the switch-to carrier) are interrupted by the switching period.
· The setting of uplinkTxSwitchingPeriodLocation has no impact.
· Defer the discussion on whether/how to define the exact location of the switching period indicated by the UE capability in time domain to RAN4
· From RAN1 point of view, for Rel-16, the implication is to the time domain location of potential interruption of downlink reception if reported by the UE for the band combination
· Defer the potential RAN1 spec change until RAN4 has had the time to react to the RAN1 LS to RAN4.
· Send an LS to RAN4 requesting RAN4 to, in this regard, clarify TS38.101-1 subclauses 6.3A.3.3.2 and 6.3C.3.1 for CA, and SUL based UL Tx Switching, and to TS38.101-3 subclause 6.3B.4.1 for EN-DC.

However, currently in the RAN4 spec, the requirements do not consider the case that a gap without UL transmission with sufficient time is available in the Tx switching boundary, thus make the behaviror not defined. It is apparent that some further clarification is needed.
There may still be some different understandings on how to further clarify. E.g., there were proposals as shown in the WF that “The end of the swiching period is located at the start of the UL transmission on the switch-to carrier”, but it this is not an agreement. It is may not be that necessary to have such strict restriction of the swtiching peirod inside a transmission gap. One proposal is to add such clarification in the spec:
A draft LS is also submitted in [9] and accompanying two draft CRs were also submitted in [10][11] in the LS discussion agenda for 38.101-1 and 38.101-3 respectively.
Proposal 2: Regarding the location of switching period discussed by RAN1, considering to clarify the location is in the gap in case there is sufficient gap in the transition boundary. A draft wording can be:
“For the case that there is sufficient gap with no UL transmission allocated in the boundary, the switching period would be located in the gap and the setting of uplinkTxSwitchingPeriodLocation would have no impact on the swiching period location. A sufficient gap should be larger than or equal to the switching period needed.”
In addition, it should be noted the Rel-15 ON/OFF time mask is some what different. Though there are some similarities, but not the same to the switching period for Tx Switching. It is always assumed that no dedicated gap would be designed for Rel-15 ON/OFF time mask and it is also too early a release to be considered for further revision.
Proposal 3: Do not consider Rel-15 on/off mask for similar gap arrangement for Tx Switching.


Time mask for dualUL related switching scenarios
In the WF, there is following remaining issue to be discussed for this scenario:
· Further discuss whether and how to cover the following scenario based on the RAN1/2 further agreement. 
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The complicated part is that all the bands are involved with some switching period. Though seems a possible scenario, there may be some different understandings on the RAN1 agreement which is also listed in the WF:
Alt.5: gNB configures priorities to each carrier/band.
•	The gNB configures priority for each band. The UE determines the switching period location on either switching-from band(s) or switching-to band(s) that is involved in the UL Tx switching and is not with the highest priority band.
It is not clear whether the depicted scenario is consistent with this agreement or not, and further discussion is needed.
Proposal 4: Further discuss whether the complicated scenario is possible or not.

WF on ambiguity issue when two Tx chains are switched
A separate WF [6] on ambiguity issue when two Tx chains are switched between different band pairs was discussed but not agreed. On one hand, this WF has clarified the real switching route for the Tx chains and may avoid always using the worst switching period; on the other hand, the WF also introduce a capability to enable extension of switching period based on certain implementation. 
In general, we think the WF is a good compromise between the possibility of refined requirements and the flexibility of UE implementation. If possible, we would still like this to be agreed, and can be useful.
Proposal 5: Support the WF on ambiguity issue when two Tx chains are switched, and may seek an approval if possible.



[bookmark: _GoBack]Conclusion
In this paper, continue discussion was done for Tx Switching up to 3 or 4 bands for single TAG case.
Proposal 1: Not introduce any cross-release restrictions or dependencies for the support of Tx Switching. 
· (i.e. Option 1: UE will report the 3/4 band combination with Tx switching capability. It is expected that this gives the network sufficient information on UE capability for Tx switching across all fallback combinations.)
Proposal 2: Regarding the location of switching period discussed by RAN1, considering to clarify the location is in the gap in case there is sufficient gap in the transition boundary. A draft wording can be:
“For the case that there is sufficient gap with no UL transmission allocated in the boundary, the switching period would be located in the gap and the setting of uplinkTxSwitchingPeriodLocation would have no impact on the swiching period location. A sufficient gap should be larger than or equal to the switching period needed.”
Proposal 3: Do not consider Rel-15 on/off mask for similar gap arrangement for Tx Switching.
Proposal 4: Further discuss whether the complicated scenario is possible or not.
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Proposal 5: Support the WF on ambiguity issue when two Tx chains are switched, and may seek an approval if possible.

The relating draft LS and draft CRs are also submitted in LS agenda [9][10][11].
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