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1.	Introduction
New RAN1 lead WI [1]  was approved with the objective as follows:
 (
UL Tx switching schemes across up to 3 or 4 bands with restriction of up to 2 Tx simultaneous transmission for FR1 UEs, including mechanisms to enable more configured UL bands than its simultaneous transmission capability and to support dynamic Tx carrier switching across the configured bands for both single TAG and multiple TAGs configurations (RAN1, RAN4)
…
Note: Extension of TX switching for 2 bands to multiple TAG configurations is included in the scope. 
The work is limited to RAN4.
)
Out companion paper [2] discusses the broader objective but in this paper we concentrate on the 2 band 2 TAG case as stated in the note above. There was a proposal to include this already in Rel-17 and we continue that dialogue from the proponents proposal [3].
2. 	Discussion
When the two bands part of the TX switching scenario are on different time alignment groups, the timing is arbitrary and the requirements for TX switching written in 6.3A of TS 38.101-1 need to be refined or appended since the single TAG assumption is that the UL timing is the same for the two bands. With two TAGs, the UL timing can be different by 34.6 usec between slots as specified in Table 7.5.4-1 of TS 38.133.
In the following, we discuss some aspects for setting TX switching requirements for the UE for two TAGs.
2.1	UE configured for multiple TAGs	
The CR [3] confines the modifications to the case when UE support multiple TAGs:
“In case supportedNumberTAG is supported with at least two TAGs for a band pair supporting dynamic UL Tx switching,”
This does not mean that two Tags are used but that should be expanded that network configures the two cells to different TAGs as follows: 
“In case supportedNumberTAG is supported with at least two TAGs for a band pair supporting dynamic UL Tx switching and networ assigs the two UL cells part of TW switching to different TAGs with IE tag-id,”
Proposal 1: Define new two TAG requirements only for the case when the two cells that are part of the TX switching are assigned for different TAGs. 
2.2	UE requirement on cross carrier coordination
The CR [3] proposes a language that means that UE has to create a frame structure for carrier 2 based on switching period located on carrier 1. This means that the UE needs to coordinate the transmissions between the two carriers at a scheduling latency.
For the switching period located in carrier 1 as specified in Figure 6.3A.3.3.2-1c, the UE is not expected to transmit on carrier 2 during any overlap with the switching period preceding T0 on carrier 1
The wording highlighted puts the burden on UE not to transmit regardless of what was scheduled by the network. Our view is that this burdens the UE with a new type of function since in multi TAG case the two carriers re supposed to be uncoordinated from UE point of view.
Proposal 2: Change the “UE is not expected to transmit” to “UE not expected to be scheduled for transmissions” 
This then leaves UE the freedom to choose its behaviour or raise error flag. 
2.3	Use of NTA for reference between the carriers
The CR also uses the NTA for reference between the carriers to separate two cases when carrier 1 is leading and when carrier 2 is leading as follows:
Carrier 2 leading: “when NTA,1 > NTA,2”
Carrier 1 leading: “NTA,1 < NTA,2, where NTA,1 and NTA,2”
And defined as follows: ”denote the timing advance values for the TAG of carrier 1 and carrier 2, respectively.”
In multi-TAG case, the timing reference for the PCell is PCell downlink and for SCell is SCell downlink which maybe different by MTTD of 33 usec. Comparing the NTA’s between TAGs is therefore meaningless. Instead of referring to the NTA values, a reference to leading carrier and lagging carrier could be used. 
The whole section could be simplified as follows:
For the switching period located in carrier 1 as specified in Figure 6.3A.3.3.2-1c, the UE is not expected to be scheduledtransmit on carrier 2 during any overlap with the switching period before of after preceding T0 on carrier 1 depending which carrier is leading or lagging in time. when NTA,1 > NTA,2 and is not expected to transmit on carrier 1 after T0 on carrier 2 when NTA,1 < NTA,2, where NTA,1 and NTA,2 denote the timing advance values for the TAG of carrier 1 and carrier 2, respectively.
Proposal 3: Simplify the language by referring to leading or lagging carriers. 
2.4	Scheduling on the carrier without the switching period
Depending on how our proposals above are accepted, there is an issue that the carrier without the switching period needs to wait for the scheduling of the carrier with the switching period. So lets assume carrier 1 has the switching period configured and timing is lagging compared to carrier 2. Carrier 2 may get scheduled for transmissions before the scheduling for the switching period happens on carrier 1. One possible solution for this is to extend the PUSCH preparation times for the leading carrier to ensure UE has sufficient time to do cross carrier coordination. 
Proposal 4: PUSCH preparation time has to be extended by the switching period and time difference of the carriers for the leading carrier. 
Since this requirement is in ran2 specification, in case proposal 4 is accepted, and LS to ran1 would be needed or alternatively define extended PUSCH preparation time in ran4 requirements. 

3	Capabilities with multiple TAGs
3.1	Switching time with > 1 TAG
Switching time with > 1 TAG vs. 1 TAG for same UE for same band combination should also be discussed.  Since introduction of multi TAG for TX switching requires UE to track independent timing of the bands, the preparation and execution for switching between the bands may take longer than when only one TAG is involved. 
Proposal 5: Switching time for band pair for TX switching depends on number of TAGs configured for the band configuration and for what TAGs the bands in the band pair are assigned. 
3.2	Multi TAG capability for TX switching 
In general, UE should have flexibility to declare support for supporting TX switching with 1 TAG, TX switching with 2 TAG and Ul CA with 2 Tag independently. This means that UE should have ability to support UL CA with 2 TAGs but TX switching with only one band. Employing TX switching with 2 TAGs requires UE to track timing of the bands in relation to each other carefully an this requirement is not there for UL Ca without TX switching. 
Proposal 6: UE shall be able to declare multi TAG support for TX switching independent of declared capability for multiTAGs
Conclusion
Proposal 1: Define new two TAG requirements only for the case when the two cells that are part of the TX switching are assigned for different TAGs. 
Proposal 2: Change the “UE is not expected to transmit” to “UE not expected to be scheduled for transmissions” 
Proposal 3: Simplify the language by referring to leading or lagging carriers. 
Proposal 4: PUSCH preparation time has to be extended by the switching period and time difference of the carriers for the leading carrier. 
Proposal 5: Switching time for band pair for TX switching depends on number of TAGs configured for the band configuration and for what TAGs the bands in the band pair are assigned. 
Proposal 6: UE shall be able to declare multi TAG support for TX switching independent of declared capability for multiTAGs
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