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1. [bookmark: OLE_LINK5][bookmark: OLE_LINK6]Introduction
In RAN4#104bis-e meeting, some agreements are achieved on UL Tx switching with single TAG [1] and an LS [2] was sent to RAN1/2. However, some open issues, e.g., switching period, Tx chain impact, switching time mask still need further discussion. This contribution will provide our view on the remaining issues.
2. Discussion
	Sub-topic 1-1: Switching period for Tx switching across 3/4 bands
Issue 1-1-1: Exact value of Tx switching period
Way forward:
For the exact value of Tx switching period for each band pair, further discuss the following options:
· Option 1: Reuse the same switching period for each band pair as UE reported in Rel-16/17, i.e., UE does not need to report new or larger switching period per band pair for Rel-18.
· Note: with the understanding that the switching period in Rel-18 could be different for different band pairs, according to the granularity of per band pair per BC agreed in the last meeting.
· Option 2: Although the set of switching periods is the same as in Rel-16/17, a different value can be reported for each band pair in Rel-18 band combination with 3/4 bands. 
· Option 3: Option 1 for switchedUL, and option 2 for dualUL


Based on previous discussion, the length of switching period is FFS even though the set of switching period in Rel-16/17 is reused for Rel-18. Option 3 was proposed as a compromised solution, i.e., option 1 for switchedUL and option 2 for dualUL. In previous release, there are also switchedUL case and dualUL case for UL Tx switching but no different switching periods are specified. In our view there is no technical justification to distinguish switchedUL case and dualUL case for switching period in Rel-18. The switching case in Rel-18 is either 1Tx-2Tx or 2Tx-2Tx because the maximum number of uplink transmission is the same as Rel-16/17, i.e., 2. Compared to Rel-16/17, the switching case in Rel-18 does not change. Even though 3 or 4 bands are involved, the switching case still remains as 1Tx-2Tx or 2Tx-2Tx. From the RF perspective, the switching period would be not impacted by increasing 2 band to 3 or 4 band switching. So it is preferred that the switching period specified for each band pair specified in Rel-16/17 can be reused for Rel-18 single TAG case. Currently RAN1 is considering complexity reduction for Rel-18 UL Tx switching. We are open to discuss whether a different value can be reported for each band pair in case different UE architectures are identified. 
Proposal 1: The length of switching period specified in Rel-16/17 can be reused for each band pair in Rel-18.

	 Sub-topic 1-2: Impact from switching of one Tx chain on the other Tx chain
Issue 1-2: Impact on the band with the number of Tx chain unchanged due to switching (Case 2)
Way forward:
· For the impact on the band with the number of Tx chain unchanged due to switching, in addition to the baseline UE assumption agreed in RAN4 #104e, further discuss the two options in the next meeting:
· Option 1: Introduce optional UE capability to allow UL transmission on the band with the number of Tx chain unchanged (i.e., one Tx chain is maintained on the band) during UL switching.
· Potential proposals on the granularity of the optional UE capability can also be discussed.
· Option 2: Do not define other optional features to allow the other Tx chain to be used for transmission on the band with the number of Tx chain unchanged during the switching period.
Issue 1-2A: Issue of two Tx chains switched between two different band pairs
Way forward:
· When two Tx chains are switched between two different band pairs with different lengths of switching periods, as baseline UE assumption, neither of the two Tx chains is expected to be used for transmission during the larger one of the two switching periods.
· Whether advanced optional UE ability will be considered is related to the discussion in Issue 1-2. 



Regarding the Impact between two Tx chains, the remaining issue is whether to introduce optional UE capability to allow UL transmission on the other Tx chain during the switching. As discussed before, the impact on another Tx chain is inevitable when one Tx chain is switching. Some companies are keen on the optional UE capability but it is not clear that how much performance gain can be achieved. So it is not expected to allow transmission on other Tx chain for above two cases.
Proposal 2: 
· RAN4 to not define optional UE capability to allow the other Tx chain to be used for transmission on the band with the number of Tx chain unchanged during the switching period.
· RAN4 to not define optional UE capability to allow the other Tx chain to be used for transmission during the larger one of the two switching periods.

	Sub-topic 1-3: RAN4 RF requirements
GTW Agreement
· Following Rel-16/17 approach, common switching time mask requirements for “switched UL” case and “dual UL” case are to be defined.
· Further discuss whether to define additional requirements for CA option 2, by considering the switching cases to be introduced in RAN1.


In Rel-16/17, the switching time requirements does not distinguish between switchtedUL case and dualUL case and only one switching time mask applies for both cases. There is no additional specific requirements defined for dualUL case. 
Actually in Rel-16/17 that involves two band, for switchedUL case, e.g., A->B + A->B, both Tx chain performs the same switching between the same band pair. The same switching time mask requirements apply. For dualUL case, e.g., A->B + A->A, one Tx chain needs to switch while another Tx chain keeps unchanged. The switching time mask requirements only need to apply for the switched Tx chain. UL Tx switching for switchedUL and dualUL
When it comes to Rel-18, it is more complicated for dualUL case with 3 or 4 band involved. For dualUL case, e.g., A->B + A->C, two Tx chains need to perform switching between different band pairs of a band combination. So two separate switching time masks should be applied for each band pair of a band combination. 
Probably the longer switching time should be followed when different switching time apply to two Tx chain for different band pair. However, it does not have an impact on each switching time mask requirement for each band pair. Based on our reading on the current spec, the switching time requirements are applicable for an uplink band pair of an inter-band UL CA configuration. That is to say, the switching time mask requirement specified in Rel-16/17 is applied per band pair for each band combination. 
	[bookmark: _Toc68230780][bookmark: _Toc69084193][bookmark: _Toc75467203][bookmark: _Toc76509225][bookmark: _Toc76718215][bookmark: _Toc83580536][bookmark: _Toc84405045][bookmark: _Toc84413654]TS 38.101-1
6.3A.3.3.3	Time mask for switching between two uplink carriers with two transmit antenna connectors
In addition to the requirements in 6.3A.3.3.1 and the maximum output power requirement specified in Table 6.2A.1.3-1 with uplink assigned to two NR bands, the switching time mask specified in this clause is applicable for an uplink band pair of a inter-band UL CA configuration when the capability uplinkTxSwitchingPeriod2T2T is present, and is only applicable for uplink switching mechanisms specified in clause 6.1.6 of TS 38.214 [10], where NR UL carrier 1 is capable of two transmit antenna connectors and NR UL carrier 2 is capable of two transmit antenna connectors, and the two uplink carriers are in different bands with different carrier frequencies.



Table 1: UL Tx switching for switchedUL and dualUL (2 band)

	
	Number of Tx
Carrier 1+Carrier 2
(switchedUL)
	Number of Tx
Carrier 1+Carrier 2
(dualUL)

	Case 1
	2T+0T
	2T+0T

	Case 2
	0T+2T
	0T+2T

	Case 3
	/
	1T+1T


[bookmark: _Ref100773885]
Table 2: UL Tx switching for switchedUL and dualUL (3 band)

	
	Number of Tx
Carrier 1+Carrier 2+Carrier 3
(switchedUL)
	Number of Tx
Carrier 1+Carrier 2+Carrier 3
(dualUL)

	Case 1
	2T+0T+0T
	2T+0T+0T

	Case 2
	0T+2T+0T
	0T+2T+0T

	Case 3
	0T+0T+2T
	0T+0T+2T

	Case 4
	/
	1T+1T+0T

	Case 5
	/
	0T+1T+1T

	Case 6
	/
	1T+0T+1T



Observation: The switching time mask requirement specified in Rel-16/17 is applied per band pair for each band combination.
Proposal 3: The switching time mask requirements specified in Rel-16/17 can be reused for Rel-18 including switchedUL and dualUL case. 
3. Conclusion
This contribution gives our views on UL Tx switching with single TAG. The following observation and proposal are derived: 
Proposal 1: The length of switching period specified in Rel-16/17 can be reused for each band pair in Rel-18.
Proposal 2: 
· RAN4 to not define optional UE capability to allow the other Tx chain to be used for transmission on the band with the number of Tx chain unchanged during the switching period.
· RAN4 to not define optional UE capability to allow the other Tx chain to be used for transmission during the larger one of the two switching periods.
Observation: The switching time mask requirement specified in Rel-16/17 is applied per band pair for each band combination.
Proposal 3: The switching time mask requirements specified in Rel-16/17 can be reused for Rel-18 including switchedUL and dualUL case. 
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