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Introduction
A draft CR submitted to RAN1#110bis [1] proposed a clarification to the Rel-16 UL Tx Switching UE type of “SwitchedUL”. The identified issue was that the specification does not limit the “SwitchedUL” UE type to transmitting on one carrier (Rel-16) at a given time and proposed a clarification according to the RAN1 agreement:
	Agreements:
1. For inter-band UL CA, if UE reports via capability signaling to support uplink Tx switching, UE further reports via capability signaling which option (between Option 1 and Option 2) is supported.
0. Option 1: If uplink Tx switching is configured, UE is not expected to be scheduled or configured with UL transmission on carrier 2 for case 1. 
	
	Number of Tx chains in WID (carrier 1 + carrier 2)
	Number of antenna ports for UL transmission (carrier 1 + carrier 2)

	Case 1
	1T+1T
	1P+0P

	Case 2
	0T+2T
	0P+2P, 0P+1P 






The RAN1#110bis discussion identified and was able to agree to a Rel-16 and Rel-17 changes for the CA based UL Tx Switching part of the specification,
· Rel-16: Introduce a bullet limiting the UE of ”SwitchedUL” type to transmit on one carrier at a given time
· Rel-17: Introduce a bullet limiting the UE of ”SwitchedUL” type to transmit on one band at a given time

However, the discussion also progressed to try and introduce a similar clarification to the SUL-based UL Tx Switching part of the specification. The clarification of the SUL branch proved to be contentious and the meeting ran out of time before managing to resolve the differences in view points. The RAN1#110bis discussion is summarized in [2].
This contribution and the accompanying Rel-16 and Rel-17 draft CRs in [3] and [4] respectively attempt to resolve the issue and agree to the clarifications.
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Clarification to CA-based UL Tx Switching
The following clarification to the CA-based UL Tx Switching subclause 6.1.6.2 of TS38.214 was agreeable in RAN1#110bis:
1. Adopt the following text for Rel-16 for the UL CA Tx Switching
0. The UE configured with uplinkTxSwitchingOption set to ‘switchedUL’ is not expected to be scheduled or configured with simultaneous transmissions on the two uplink carriers.
1. Adopt the following text for Rel-17 for the UL CA Tx Switching 
1. The UE configured with uplinkTxSwitchingOption set to ‘switchedUL’ is not expected to be scheduled or configured with uplink transmissions that result in simultaneous transmission on one uplink carrier on one band and any transmission on another uplink carrier on another band.

Unfortunately the CR agreement was blocked by the meeting not being able to agree on whether/how to introduce a corresponding clarification SUL-based UL Tx Switching.

These changes are reflected in the Rel-16 (WI code: NR_RF_FR1-Core) and Rel-17 (WI codes: NR_RF_FR1-Core and NR_RF_FR1_enh-Core) draft CRs to 38.214 in [3] and [4] respectively.
Proposal 1: Agree to the addition to subclause 6.1.6.2 of Rel-16 38.214 (6.1.6.2 part of R1-2211282)
1. The UE configured with uplinkTxSwitchingOption set to ‘switchedUL’ is not expected to be scheduled or configured with simultaneous transmissions on the two uplink carriers.

Proposal 2: Agree to the addition to subclause 6.1.6.2 of Rel-17 38.214 (6.1.6.2 part of R1-2211283)
1. The UE configured with uplinkTxSwitchingOption set to ‘switchedUL’ is not expected to be scheduled or configured with uplink transmissions that result in simultaneous transmission on one uplink carrier on one band and any transmission on another uplink carrier on another band.

Clarification to SUL-based UL Tx Switching
Some companies felt that a similar clarification to the SUL-based UL Tx Switching in sub-clause 6.1.6.3 of TS38.214 should be introduced, while at least one company felt this unnecessary as it should be clear from the fact that the switching is SUL-based that simultaneous transmission is possible, while there was more support for clarifying that the when the UE is configured with two carriers as contiguous UL CA on one of the two bands, it can simultaneously transmit on those two carriers on one band, but never simultaneously on the two bands. The key concern appeared to be related to the “the UE is not expected to be scheduled or configured with uplink transmission on the two uplink carriers” limiting what the network should do rather than defining what the UE should do.
After some investigation, we are not able to identify what the UE behaviour is if it is scheduled with one DCI to transmit on the SUL carrier and simultaneously with another DCI to transmit on the normal UL carrier on the same cell. This would imply that the network should avoid scheduling the two uplinks simultaneously as the UE behaviour in that case is undefined. In addition, the TS 38.300 definition indicates that the UE may no tbe scheduled to transmit on both uplinks at the same time, i.e. there is no UE behaviour if the simultaneous transmissions are scheduled, but a network is restricted from doing so.
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5.4.2	Supplementary Uplink
In conjunction with a UL/DL carrier pair (FDD band) or a bidirectional carrier (TDD band), a UE may be configured with additional, Supplementary Uplink (SUL). SUL differs from the aggregated uplink in that the UE may be scheduled to transmit either on the supplementary uplink or on the uplink of the carrier being supplemented, but not on both at the same time.



Hence, the Rel-15 specification seems to leave no other choice for the network implementation, but to respect the restriction that the 
Observation 1: The Rel-15 specifications require the gNB to avoid scheduling or configuring the UE to transmit simultaneously on SUL and normal UL carriers of a cell even if this is not explicitly said in the RAN1 specifications.
The gNB restriction for not scheduling/configuring the UE to transmit simultaneously on the SUL and normal UL of a cell could be written explicitly to the Rel-15 specifications, but the 38.300 specification, and gne general understanding of the nature of SUL seems sufficient, and such a clarification would not seem an essential correction. We would not be fundamentally against such a clarification though.
Observation 2: A Rel-15 clarification “If a UE is configured with two UL carriers for a serving cell the UE is not expected to be scheduled or configured to simultaneously transmit on those the two UL carriers.” could be introduced if deemed as an essential correction.  
Observation 3: Given the specification is fairly clear that the UE should not be asked to transmit on SUL and the normal UL at the same time as per Rel-15, there is no pressing necessity to clarify this in the SUL-based switched UL subclause 6.1.6.3 in Rel-16 either.

Given the above, while we agree that the SUL Rel-16 clarification is somewhat redundant and don’t find it absolutely necessary, in continuation of the RAN1#110bis discussion where several companies indicated interest for consistency to have a similar change to 6.1.6.3 for SUL as was discussed for 6.1.6.2 for CA, the following proposals are made:
Proposal 3: Agree to one of the two alternatives:
Alt 1: Agree to the addition to subclause 6.1.6.3 of Rel-16 38.214 (6.1.6.3 part of R1-2211282)
1. The UE is not expected to be scheduled or configured with simultaneous transmissions on the two uplink carriers.

Alt 2: Conclude that no change is needed to subclause 6.1.6.3 of Rel-16 38.214

Proposal 4: Agree to the addition to subclause 6.1.6.3 of Rel-17 38.214 (6.1.6.3 part of R1-2211283)
1. The UE configured with two UL carriers for one serving cell and with another serving cell for intra-band uplink carrier aggregation is not expected to be scheduled or configured with uplink transmissions that result in simultaneous transmission on one uplink carrier on one band and any transmission on another uplink carrier on the other band.

Conclusion
For the CA-based UL Tx Switching:
Proposal 1: Agree to the addition to subclause 6.1.6.2 of Rel-16 38.214 (6.1.6.2 part of R1-2211282):
1. The UE configured with uplinkTxSwitchingOption set to ‘switchedUL’ is not expected to be scheduled or configured with simultaneous transmissions on the two uplink carriers.

Proposal 2: Agree to the addition to subclause 6.1.6.2 of Rel-17 38.214 (6.1.6.2 part of R1-2211283):
1. The UE configured with uplinkTxSwitchingOption set to ‘switchedUL’ is not expected to be scheduled or configured with uplink transmissions that result in simultaneous transmission on one uplink carrier on one band and any transmission on another uplink carrier on another band.

For the SUL-based UL Tx Switching:
Observation 1: The Rel-15 specifications require the gNB to avoid scheduling or configuring the UE to transmit simultaneously on SUL and normal UL carriers of a cell even if this is not explicitly said in the RAN1 specifications.
Observation 2: A Rel-15 clarification “If a UE is configured with two UL carriers for a serving cell the UE is not expected to be scheduled or configured to simultaneously transmit on those the two UL carriers.” could be introduced if deemed as an essential correction.  
Observation 3: Given the specification is fairly clear that the UE should not be asked to transmit on SUL and the normal UL at the same time as per Rel-15, there is no pressing necessity to clarify this in the SUL-based switched UL subclause 6.1.6.3 in Rel-16 either.
Proposal 3: Agree to one of the two alternatives:
Alt 1: Agree to the addition to subclause 6.1.6.3 of Rel-16 38.214 (6.1.6.3 part on R1-2211282):
1. The UE is not expected to be scheduled or configured with simultaneous transmissions on the two uplink carriers.
Alt 2: Conclude that no change is needed to subclause 6.1.6.3 of Rel-16 38.214
Proposal 4: Agree to the addition to subclause 6.1.6.3 of Rel-17 38.214 (6.1.6.3 part of R1-2211283):
1. The UE configured with two UL carriers for one serving cell and with another serving cell for intra-band uplink carrier aggregation is not expected to be scheduled or configured with uplink transmissions that result in simultaneous transmission on one uplink carrier on one band and any transmission on another uplink carrier on the other band.
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