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1      Introduction
In RAN #89 e-meeting, a new Rel-17 WID of “RF requirements enhancement for NR frequency range 1 (FR1)” [1] was approved and was revised in RAN #91 e-meeting [2], including following objectives.

· Specify UE requirements to enable Tx switching between different cases across carriers based on SUL and NR inter-band uplink CA for UE supporting maximum two concurrent transmissions
· Specify UE requirements to enable Tx switching between cases

· The scenarios include

· For Tx switching based on SUL band combination, or uplink CA band combination 

	
	Number of Tx chains in WID (carrier 1 + carrier 2)

	Case 2
	0T+2T

	Case 3
	2T+0T


· For Tx switching based on uplink CA band combination

	
	Number of Tx chains in WID (carrier 1 + carrier 2)

	Case 1
	1T+1T

	Case 2
	0T+2T

	Case 3
	2T+0T


· Specify the following RAN4 requirements for above scenarios

· Length of switching period

· Time mask RF requirements

· Uplink interruption and downlink interruption (RRM) requirements, if needed

· Minimize the impacts on RAN1

· Update RAN1 uplink switching for carrier aggregation and supplementary uplink 

· Minimize the impacts on RAN2

· Update the RRC signaling to indicate the switching period location and length

· Update the UE capabilities

· Specify UE requirements to enable Tx switching between cases, where 1 carrier on band A and 2 contiguous aggregated carriers on band B, and band A is for SUL or non-SUL and band B is a non-SUL band

· The scenarios include
· For Tx switching based on SUL band combination, or uplink CA band combination

	 
	Number of Tx chains in WID (band A + band B)

	Case 1
	1T+1T

	Case 2
	0T+2T


and

	 
	Number of Tx chains in WID (band A + band B)

	Case 2
	0T+2T

	Case 3
	2T+0T


· For Tx switching based on uplink CA band combination

	 
	Number of Tx chains in WID (band A + band B)

	Case 1
	1T+1T

	Case 2
	0T+2T

	Case 3
	2T+0T


· Specify the following RAN4 requirements for above scenarios

· Length of switching period

· Time mask RF requirements

· Uplink interruption and downlink interruption (RRM) requirements, if needed

· Minimize the impacts on RAN1

· Update RAN1 uplink switching for carrier aggregation and supplementary uplink

· Minimize the impacts on RAN2

· Update the RRC signaling to indicate the switching period location and length

· Update the UE capabilities

Note 1:  Only addressing the case of co-located and synchronized network deployment for the two UL carriers.

Note 2:  Only addressing the case of single TAG for the two UL carriers for SUL and for UL CA.

Note 3:  The UE is configured with two different uplink carrier frequencies.

An LS was sent by RAN4 [3]. This contribution summarizes the RAN1 issues to support Rel-17 uplink Tx switching.

2      Summary of RAN1 issues

	Issues
	Related contributions
	Initial assessment

	· Issue#1: 2Tx-2Tx switching between two uplink carriers

· Issue#1.1: Mapping between UL transmission ports and Tx chain
· Issue#1.2: Switching mechanism
	R1-2102365, R1-2102484, R1-2102583, R1-2102860, R1-2102876, R1-2102931, R1-2103138, R1-2103387
	Suggest to be discussed in RAN1#104bis-e

	· Issue#2: Uplink Tx switching between 1 carrier on Band A and 2 contiguous carriers on Band B
· Issue#2.1: Clarification on RF chain allocation for band B with two intra-band contiguous carriers
· Issue#2.2: Mapping between UL transmission ports and Tx chain

· Issue#2.3: Switching mechanism

· Issue#2.4: Clarification on Tx switching between case 1 and case 3 for UL CA option 1 and SUL
	R1-2102365, R1-2102484, R1-2102583, R1-2102860, R1-2102876, R1-2102931, R1-2103138, R1-2103387
	Suggest to be discussed in RAN1#104bis-e

	· Issue#3: Preparation time
	R1-2103387
	Suggest to be discussed in RAN1#104bis-e

	· Issue#4: 1-port transmission via DCI format 0_1 for UL CA option 2
	R1-2103138
	Suggest to be discussed in RAN1#104bis-e
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