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Introduction
[bookmark: _Hlk510705081]RAN1#99 received an LS for 2-Tx UE uplink switching [1], under a RAN4-lead work item NR_RF_FR1. RAN1#99 had extensive discussion based on contributions [2,…,9] and the agreements made in the meeting were captured and liaised to RAN4 in [10]. An additional LS from RAN4 has been received to this meeting in [11]. A draft RAN1 CR has been produced as a basis for further work in [12] based on the agreements reached by RAN1 so far.
A number of open issues need to be resolved before a complete CR can be drafted, and this contribution is providing the Nokia views on how to proceed.
Discussion
In the following we discuss the known open issues and propose solutions on how to close them.
More than 2 uplinks: If the UL switching between two uplinks is allowed for the case where more than two uplinks are configured, the implications to the 3rd (etc.) uplink need to be discussed.
Proposal: The UL switching is defined only for the case where two and no more than two uplinks are configured.

Additional UE PUSCH preparation procedure time: It was never clear why the RF transient due to the uplink transmitter being switched from one carrier to another requires additional BB processing time for the PUSCH packet preparation and encoding. The negative implication of the additional delay to the system is that the gNB has to treat the switching UEs differently and budget more time from the PDCCH to PUSCH than the baseline Rel-15 UEs. If multiple times were to be defined, it is likely that the network would be implemented assuming one time only, either assuming the worst case, and UEs not suffering from the additional processing latency would be penalized according to the worst UEs, or assuming something faster than the worst case and regarding the UEs with worse processing time as not supporting the feature.
Proposal: The additional UE PUSCH preparation procedure time is minimized, and only one value, preferably zero,  is defined.

Time from the PDCCH to the switching gap: The question of how much before the switching gap must the PDCCH leading to the switch must be received should be answered. Natural assumption would be that the PDCCH-to-PUSCH time must be satisfied, and the PDCCH-to-start_of_the_switching_gap is equal to the PUSCH preparation procedure time - the switching time.
Proposal: The minimum time between the PDCCH triggering the UL switch and the start of the UL switching gap is equal to the PUSCH preparation procedure time - the switching time.

Maximum rate of switching: For the Stand-alone NR with SUL, the agreement states that the need for switching is evaluated once for each UL transmission occasion (as defined in clause 7 of T 38.213). There seems to be no reason to define this differently for UL CA or for EN-DC.
Proposal: For each UL transmission occasion on a carrier, the existence of the switching period is determined one time every transmission occasion, as already defined for SUL.

Collision of the two uplinks
· Stand-alone NR with SUL: A non-issue as such collision cannot happen between the SUL/non-SUL carriers of one cell by definition.
· Inter-band UL CA: already agreed as “UE is not expected to be scheduled 1Tx transmission on carrier 1 and 2Tx transmission on carrier 2 simultaneously.” The agreement is slightly lacking, as does not cover transmissions that are not scheduled.
· Configured transmissions (periodic/aperiodic SRS/CSI-RS, configured grant PUSCH) should be seen similar to scheduled transmissions.
· HARQ-ACK on PUCCH should be understood as scheduled transmissions.
· RACH occasions may need to be able to take presendence over the 1Tx/2Tx operation and pre-empt the 2Tx transmissions and should be covered by a specific clause.
· EN-DC: From the UE perspective, what matters is that the same RF behavior can be followes as with the UL CA, not how it is achieved. It may be practical to achieve the TDM operation between the two uplinks with the 1Tx TDD pattern, but there is no necessiry to tie the two features together. What matters is that the collisons won’t happen.
Proposal: The UE is not expected to be scheduled or configured 1Tx transmission on carrier 1 and 2Tx transmission on carrier 2 simultaneously. This applies to all PUSCH and PUCCH transmissions.
Proposal: If PRACH is to be triggered on one carrier, if necessary, it will pre-empt the scheduled/configured 2-port transmission on the other carrier. 
Proposal: EN-DC follows the same rules as the NR UL inter-band CA 

Downlink interruption due to UL switching
RAN4 has been discussing the possible impact of the UL switching to the DL reception, and proposals for a DL reception gap have been made. In our view, the device that requires DL reception gap due to UL switching should not be allowed as the potential lossed in the DL outweigh the potential gains in the UL. 
If the DL reception gap overlaps with
· the PDCCH the scheduled DL and/or UL transmission is lost
· the PDSCH DMRS the PDSCH is lost
· the PSS/SSS there is an impact on the sync maintenance
· the TRS there is an impact on the sync maintenance
· the CSI-RS for CSI feedback, there is an impact to the link adaptation

Proposal: No interruptions in DL reception is allowed due to UL switching.

Conclusion
In order to close the remaining open issues related to RAN1 on the 2-Tx switched uplink operation, the following proposals are made:
Proposal: The UL switching is defined only for the case where two and no more than two uplinks are configured.
Proposal: The additional UE PUSCH preparation procedure time is minimized, and only one value, preferably zero,  is defined.
Proposal: The minimum time between the PDCCH triggering the UL switch and the start of the UL switching gap is equal to the PUSCH preparation procedure time - the switching time.
Proposal: For each UL transmission occasion on a carrier, the existence of the switching period is determined one time every transmission occasion, as already defined for SUL.
Proposal: The UE is not expected to be scheduled or configured 1Tx transmission on carrier 1 and 2Tx transmission on carrier 2 simultaneously. This applies to all PUSCH and PUCCH transmissions.
Proposal: If PRACH is to be triggered on one carrier, if necessary, it will pre-empt the scheduled/configured 2-port transmission on the other carrier. 
Proposal: EN-DC follows the same rules as the NR UL inter-band CA 
Proposal: No interruptions in DL reception is allowed due to UL switching.
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