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1	Introduction 
In the previous RAN4 meeting (#108-Bis, Xiamen, China), discussions were held on Rel-18 NR multi-carrier enhancements work item (NR_MC_enh_UERF) and the summary document [1] captures an overview of all the submitted contribution documents and proposals. As can be seen in the final meeting report [2], several issues remain unaddressed. Two of these issues are highlighted below:
· Issue 1-1-1: Length of switching period for the fallback band combinations
If the UE supports UL Tx switching for the 2 four-band combinations A+B+C+D and A+B+C+E, it is not clear which switching period the UE should use when it is configured for the 3-band combination A+B+C since it is unclear if this combination is a fallback from A+B+C+D or A+B+C+E.

· Issue 2-1-1: Release related
A CR introducing Tx switching for 2-band and 3 or 4 bands with dual-TAG was approved [3] during the RAN4 meeting#45 through the specifications of the switching period and time masks, where the UE is allowed to blank additional TX symbols to accommodate the timing advance difference between the two cells. During the RAN4 meeting #108-Bis, there was a debate on whether or not the Tx switching with dual-TAG feature can be a release independent feature and a tentative  agreement was made in the meeting as can be seen in the meeting final report document [2].
   
In this contribution, we will share our views on these two remaining issues shown above.
2 Discussion
2.1: Issue 1-1-1: Length of switching period for the fallback band combinations
In the previous RAN4 meeting (#108-Bis, Xiamen, China), a proposed draft LS from RAN4 to RAN2   ( R4-2137611) [3] triggered the discussions on the ambiguity issue when the UE is capable of supporting UL Tx switching for the two 4-band combinations A+B+C+D and A+B+C+E. In that LS three alternative solutions are proposed to solve the ambiguity issue:
· Alternative#1: The network configures the UE switching period for the UE (either from the higher order combination or depending on the UE capability indication).
· Alternative#2: The UE reports its preferred switching.
· Alternative#3: The maximum switching period capability is applied for each band pair between A+B+C+D and A+B+C+E.
After several arguments from different companies were brought forward, an agreement was made on modifying the original draft LS and generate a new draft LS to RAN2 (R4-2317774) [4] on how to solve the issue. The key content of that updated draft LS is highlighted below:

From RAN4 UE implementation perspective, when UE support the two Tx switching band combinations of band A+B+C+D and band A+B+C+E, it is possible that UE has different switching periods for the same band pair, for example:
· For band A+B+C+D, A+B with period 35us, A+C with period 140us
· For band A+B+C+E, A+B with period 140us, A+C with period 35us

In this case, RAN4 asks RAN2 the following question:
· When the network configures band A+B+C, how to determine the switching period for band pair A+B and A+C from RAN2 signaling perspective?
Although this updated LS is a better attempt to address the ambiguity issue, it implies that RAN2 should specify the switching period for the UE. The switching period is an RF parameter that  depends on the UE implementation aspects such the RF front-end, transceiver with the LO generation circuities, and the baseband section. So, the switching period of the UE depends on its implementation and should be specified by RAN4 while RAN2 should provide the required signalling capability.
Observation #1: The UE switching period for UL Tx switching should be specified by RAN4 and not by RAN2. RAN2 should only provide signalling for this capability.

Additionally, in our views, the base station should not configure the UE switching period because it’s a parameter that depends on the UE implementation as described above. If the gNB configures the UE switching period for A+B, the UE won’t know which higher level band combination the child combo A+B comes from. As a result, the UE would have to preload and configure all the possible combinations that have the band combo A+B. This could potentially affect the UE   memory allocation since the UE has a finite storage capacity.
 Observation #2: The UE switching period for UL Tx switching should not be configured by the gnB. It should be declared by the UE based on its capabilities.  

Based on the two arguments described above, we can make the following proposal to address the ambiguity on  the value of the Tx switching period for A+B when the UE supports two 4-band combinations A+B+C+D and A+B+C+D:

Proposal #1: Two potential options are available to address the ambiguity issue:
· Option #1: The UE can use the maximum switching period capability for each band pair between A+B+C+D and A+B+C+E. This is the Alternative #3 solution that was proposed in the original LS (R4-2137611)
· Option #2: The UE declares its switching period for the UL band pair A+B and uses the same switching period value regardless of which higher combo it comes from (A+B+C+D and A+B+C+D). This option could be an improvement of Option #1 since the switching period for A+B may not necessary be the maximum switching period, depending on the UE implementation.  

2.2: Issue 1-1-1: Dual-TAG Release independence
A CR to introduce UL Tx switching scenarios with dual-TAG for Release 18 was recently approved through the definition of the switching period and time masks [5]. In the RAN4 Meeting #108-Bis, the LS R4-2316792 triggered discussions on whether or not TX switching scenarios with dual-TAG should be a release independent feature and therefore should be applicable for Releases 16 and 17 Tx switching scenarios. A tentative agreement made during the main discussion session is captured below:

Tentative agreement: 
· For two band case, the UL TX switching with dual-TAG can be a release-independent feature unless there is physical layer impact in RAN1 in Rel-18.
· FFS on which release can be applied.
· Send out LS to RAN1 to check if there is physical layer impact in Rel-18
· For 3 or 4 band case, the UL TX switching with dual-TAG can only be supported from Rel-18.

After reviewing the scope of the Tx switching work item, it appears that the feature was originally introduced to target only single-TAG switching scenarios. As was agreed in the RAN plenary meeting #85 [6], the switching scenarios for two band (for Releases 16 and 17) were introduced to only address the case of co-located and synchronized network deployment for the two UL carries and for single-TAG. Therefore, Tx switching for Releases 16 and 17 should be only for single-TAG and not dual-TAG as originally intended.
In addition, in the current Releases 16 and 17 specifications (TS38.101-1), the requirements for the Tx switching time masks are only for single-TAG as indicated by the notes below:
"The requirements apply for the case of single TAG for the two uplink carriers, i.e., the same uplink timing for the two carriers as described in clause 4.2 of TS 38.213.”  (TS38.101-1, Release 16, March 2021)
"The requirements apply for the case of single TAG for the three uplink carriers, i.e., the same uplink timing for the three carriers as described in clause 4.2 of TS 38.213." (Release 17, September 2022)
Furthermore, there is currently no UE signaling capability for UL Tx switching across two bands with dual-TAG. The current running CR [7] that captures all the UE capabilities reporting for UL Tx switching does not have any signaling for UL Tx switching across two bands with dual-TAG.
Considering the three arguments highlighted in the paragraphs above, we can make the following proposal:
Proposal #2: UL Tx switching with dual-TAG should be a release independent feature from Release 18 and is not applicable for Release 16 and 17.
3        Conclusions
In this contribution, we shared our views on two of the remaining issues of Release 18 UL Tx switching. Based on the arguments we presented, we can make the following proposals on those two issues:

Proposal #1: Two potential options are available to address the ambiguity issue:
· Option #1: The UE can use the maximum switching period capability for each band pair between A+B+C+D and A+B+C+E. This is the Alternative #3 solution that was proposed in the original LS (R4-2137611)
· Option #2: The UE declares its switching period capability for the UL band pair A+B and uses the same switching period value regardless of which higher combo it comes from (A+B+C+D or A+B+C+D). This option could be an improvement of Option #1 since the switching period for A+B may not necessary be the maximum switching period, depending on the UE implementation.  

Proposal #2: UL Tx switching with dual-TAG should be a release independent feature from Release 18 and is not applicable for Release 16 and 17.
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