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Introduction
[bookmark: _Hlk510705081]RAN1#100bis-e received and LS from RAN4 [1] asking about the RAN1 specification impacts of DL interruptions related to the Switched Uplink operation. However, the RAN4 discussion seems to be solely limit to how to define the DL interruption requirement with no regard to the actual system impacts. With a cursory look it seems evident that when adding the loss from DL interruption on top of the loss form the uplink switching the cumulative negative system impacts are so drastic that UEs requiring DL interruption would need to be considered as UEs not supporting UL switching, and thus no such UE types should be allowed by the specification in the first place.
Discussion
RAN4 LS
	In RAN4#94e, the follow agreements on the length of UL switching period have been reached. 
· Length of UL switching period for defining UE RF requirements and capability reporting:
· For SUL and UL CA
· {35us, 140 us, 210us} 
· For EN-DC
· {35us, 140 us}
From RAN4 perspective, the following duplex mode combinations (carrier 1 + carrier 2) do not require DL reception interruption:
· 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, depending on the RAN1 feedback different capabilities could be defined for UEs with and without DL interruption. 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 DL interruptions are allowed, the length of DL interruption will be in a range from one OFDM symbol to one slot. RAN4 would like to request RAN1 feedback on potential RAN1 specification impact if there is DL reception interruption in some scenarios.



The fairly casual note in the LS that the DL interruption will range from one symbol to one hides the practical implications that have in our understanding not been investigated. 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 and beam management

E.g. a 5 ms TDD pattern may consistently land the DL interruption on the LTE PSS/SSS (EN-DC), SSB or TRS (NR CA) making the UE lose the radio link. In most cases the interruption would land on the beginning of the DL subframe/slot eliminating the PDCCH and thus losing a slot. 
Taking a case study of EN-DC with 30 kHz SCS TDD NR operating with DDDSU-DDSUU pattern:
[image: ]
[bookmark: _Hlk37435386]Figure 1: Impact of the DL interruption and loss of LTE uplink due to non-simultaneous Tx, DDDSU-DDSUU
[bookmark: _Hlk37435373]Observation: For EN-DC with TDD NR operating with 30 kHz SCS and DDDSU-DDSUU TDD pattern:
· 40% of the LTE DL subframes are lost because of the DL interruption blocking the LTE PDCCH (yellow)
· Another 40% of the LTE DL subframes observe a loss due to the DL interruption crippling the end of the subframe (Compromized DL subframe)
· 40% of the LTE UL subframes are lost because of the uplink being used by the NR 30% of the time. (red)
· Another 40% of the LTE UL subframes are lost because of the loss of the scheduling PDCCH (yellow)

For this EN-DC case alone it seems bluntly evident that in addition to the loss from the UL switching, the additive loss from the LTE PDCCH blocking due to DL interruption is catastrophic and in effect inoperable.
Proposal: No interruptions in DL reception is allowed due to UL switching. If a device architecture would require DL interruption to be able to support UL switching, then that device architecture does not support UL switching.
Proposed LS answer
RAN1 would like to thank RAN4 on their LS in R1-2001522/R4-2002816. 
RAN4 action to RAN1 stated: ACTION: RAN4 kindly asks RAN1 to provide feedback on potential RAN1 specification impact if there is DL reception interruption in some scenarios.
[bookmark: _GoBack]RAN1 answer: In RAN1’s opinion the additional loss from the DL interruption may impact critical DL channels and yield drastic performance loss. Thus RAN1 recomments that UEs incapable of operating UL switching without incurring a DL reception interruption are deemed incapable of supporting UL switching altogether.
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