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1. Introduction

In RAN4 #94e meeting, the email discussion summary on RF requirements for Tx switching between two uplink carriers was submitted in [1], the WF on RF requirements for Tx switching between two uplink carriers was approved in [2], and the LS on UE Tx switching period delay and DL interruption was sent to RAN1 and RAN2 in [3]. 
The contribution discusses the remaining open issues for RF part.
2. Discussion
2.1  DL reception interruption due to UL switching

In RAN4 #94e RF session, the following agreements were reached regarding the DL reception interruption due to UL switching [2], and the LS was send to RAN1 to ask for feedback on potential RAN1 specification impact [3].
· For the following duplex mode combinations, no DL reception interruption (carrier 1 + carrier 2):
· SUL+TDD
· TDD+TDD CA with the same UL-DL pattern
· TDD+TDD EN-DC with the same UL-DL pattern
· For other duplex mode combinations, define different capabilities for UEs with and without DL interruption depending on the RAN1 feedback.
· UE capability, if defined, is reported per band pair in each band combination
· UE reports for each band within the pair of bands in each band combination.
· If UE does not report this capability, it means there is no DL interruption.
· For the band pairs listed in slide #7, encourage chipset/UE vendors to check before RAN4 #94bis if DL interruption can be avoided.
· Send LS to RAN1 and ask RAN1’s feedback on RAN1 spec impact if there is DL reception interruption in some scenarios.
In RAN4 #94e RRM session, the following agreements were reached [4]:
· DL Interruption requirements due to UL TX switching shall be defined in TS 38.133
· The applicability of DL interruption requirements and if DL interruptions are allowed wait for the conclusion from RF room.
According to RAN4 #94e agreement, if UE capability is defined, UE reports for each band within the pair of bands in each band combination. But one issue is that, if one UE supports a band combination where the number of DL bands is larger than 2, the UE also needs to report if there is interruption on the other bands excepting the two bands for Tx switching. For example, if one UE supports a band combination with DL bands A+B+C+D and UL bands A+B+C, and supports Tx switching between UL band A and B as well as UL band A and C (i.e., not supports Tx switching between UL band B and C), the capability for DL interruption should be reported as follows:

· For UL band pair A and B, the UE reports whether there is interruption on each of the DL bands, i.e., DL band A, B, C and D.
· For UL band pair A and C, the UE reports whether there is interruption on each of the DL bands, i.e., DL band A, B, C and D.
Therefore, we propose to modify the description on DL interruption reporting to: UE capability is reported per DL band in each band combination for each UL band pair supporting Tx switching. In addition, in the LS to RAN2, a concrete example can be added to avoid any potential misunderstanding.
Proposal 1: For DL interruption, UE capability is reported per DL band in each band combination for each UL band pair supporting Tx switching. In the LS to RAN2, a concrete example can be added to avoid any potential misunderstanding.
Another issue is the “incapability” issue raised in RAN4 #94e regarding the sentence “If UE does not report this capability, it means there is no DL interruption” [1]. 
After further checking, we find one LS from RAN2 in [5], which suggests to avoid defining “incapability” bits as they may cause interpretation issues. So, to avoid misinterpretation in RAN2, we can update the sentence to: For UE reporting DL interruption, the RRM interruption requirements defined in RAN4 shall be applied.
Proposal 2: State in the LS to RAN2 that: for UE reporting DL interruption, the RRM interruption requirements defined in RAN4 shall be applied.
With the above discussion, we have prepared the LS to RAN2 in [6]. Based on the current Rel-16 schedule, ASN.1 freeze timeline is kept at June 2020, so RAN2 need to finalize the capability CR in the May meeting, and RAN4 need to send the LS to RAN2 in this meeting.

Proposal 3: For timely completion of the capability signaling, send LS on DL interruption to RAN2 in this meeting.
2.2  Power class
The following agreement on power class was reached in RAN4 #94e:
· Power class

· Capture the following RAN4 #93 agreement on power class clarification in 38.101-1 and 38.101-3

· Power class declaration will NOT be changed between case 1 and case 2. 

· Rel-16 power class singaling will be followed for Tx switching between case 1 and case 2. 

· Further discuss how to capture the above clarification

During the second round email discussion in RAN4 #94e (as seen in page 9-10 of the email discussion summary in [1]), it was raised that there might be different interpretations on the RAN4 #93 meeting, and three companies (OPPO, Huawei, MediaTek) think interpretation B is more reasonable. 
· Interpretation A: UE power class is same for case 1 and case 2.

· Interpretation B: UE power class reporting mechanism will not be changed due to the introduction of switching between case 1 and case 2.

We share the same understanding that interpretation B is more reasonable. Thus, the agreement in RAN4 #93 looks clear to us, and can be captured in the spec. Meanwhile, since there is no description on “case 1” and “case 2” in the CRs, slight modification on the wording is needed, and we propose to add the following clarification in spec: Power class declaration in the present release of the specifications is not changed due to the switching between the two uplink carriers.
Observation 1: For RAN4 #93 agreement on power class clarification, it means UE power class reporting mechanism will not be changed due to the introduction of switching between case 1 and case 2 (Interpretation B), but not UE power class is same for case 1 and case 2 (Interpretation A).
Proposal 4: Add the following clarification on power class in 38.101-1 and 38.101-3: Power class declaration in the present release of the specifications is not changed due to the switching between the two uplink carriers.
3. Conclusion

The contribution discussed the RF issues for Tx switching between two uplink carriers, with the following observations and proposals:
Proposal 1: For DL interruption, UE capability is reported per DL band in each band combination for each UL band pair supporting Tx switching. In the LS to RAN2, a concrete example can be added to avoid any potential misunderstanding.
Proposal 2: State in the LS to RAN2 that: for UE reporting DL interruption, the RRM interruption requirements defined in RAN4 shall be applied.
Proposal 3: For timely completion of the capability signaling, send LS on DL interruption to RAN2 in this meeting.
Observation 1: For RAN4 #93 agreement on power class clarification, it means UE power class reporting mechanism will not be changed due to the introduction of switching between case 1 and case 2 (Interpretation B), but not UE power class is same for case 1 and case 2 (Interpretation A).
Proposal 4: Add the following clarification on power class in 38.101-1 and 38.101-3: Power class declaration in the present release of the specifications is not changed due to the switching between the two uplink carriers.
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