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Introduction
RAN Plenary approved the work item Rel-17 NR FR1 Enhancements, which includes Rel-17 UL Tx switching. The WID lists the scope as the following [1].

	· 2) 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
· [bookmark: OLE_LINK1]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.




In the listed scope, we can find that for switching between band A (one carrier) and band B (two carriers), the scope does not explicitly include switching between Case 1 and Case 3 for SUL and CA option 1. We want to clarify whether this switching scenario is in the scope or not.
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Discussion 
The scope includes two parts, the first of which is UL Tx switching between two carriers in two bands, and the second is UL Tx switching between three carriers in two bands. 
The first part of Rel-17 UL Tx switching is to introduce a new state (case 3) on top of the two cases in the Rel-16 UL Tx switching feature. Inherited from Rel-16 UL Tx switching, two separate tables are listed in the WID, the first for SUL and inter band UL CA option 1, and the second for inter band UL CA option 2. The difference is that simultaneous transmission on two carriers is not supported for SUL & inter band UL CA option 1.

Table 1 - Switching cases of SUL and CA option 1 
	
	Number of Tx chains in WID (carrier 1 + carrier 2)

	Case 2
	0T+2T

	Case 3
	2T+0T



Table 2 - Switching cases of CA option 2 
	
	Number of Tx chains in WID (carrier 1 + carrier 2)

	Case 1
	1T+1T

	Case 2
	0T+2T

	Case 3
	2T+0T



The second part of Rel-17 UL Tx switching is to cover the case that one of the bands is configured with intra-band CA with two carriers. 
The WID includes 3 tables for SUL, CA option 1 and option 2 for this sub-feature as below. In the scenario description, the WID assumes 1 carrier on band A and 2 contiguous aggregated carriers on band B, and band A is for SUL or non-SUL (CA) and band B is always a non-SUL band (NUL or CA). 
The tables in the WID do not capture the actual scenarios correctly. The corrected tables are given below. 

Table 3 Scenarios for intra band CA and SUL of R17 UL Tx switching (band A – 1 CC, band B – 2CC).
· For Tx switching based on SUL, or uplink CA option 1 
Table 3a - Case 1 and Case 2
	 
	Number of Tx chains in WID (band A + band B)

	Case 1
	1T+0T

	Case 2
	0T+2T



Or
Table 3b - Case 1 and Case 3
	 
	Number of Tx chains in WID (band A + band B)

	Case 1
	0T+1T

	Case 3
	2T+0T



Or
Table 3c – Case 2 and Case 3
	 
	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 option 2
Table 3d - Case 1, Case 2 and Case 3
	 
	Number of Tx chains in WID (band A + band B)

	Case 1
	1T+1T

	Case 2
	0T+2T



Or
Table 3e - Case 1, Case 2 and Case 3
	 
	Number of Tx chains in WID (band A + band B)

	Case 1
	1T+1T

	Case 3
	2T+0T



Or
Table 3f - Case 1, Case 2 and Case 3
	 
	Number of Tx chains in WID (band A + band B)

	Case 1
	1T+1T

	Case 2
	0T+2T

	Case 3
	2T+0T




We make the following corresponding proposal: 
Proposal: Agree on Tables 3a-3f. In particular, clarify whether Rel-17 includes the switching scenario for intra-band CA option 1 and SUL where one-port is supported in the band with intra-band CA and two-port is supported in the band without intra-band CA. If Tables 3a-3f are agreed, update the WID with including them. 

[bookmark: OLE_LINK2]
Conclusions
We shared our views on the new switching options for intra band contiguous CA. Based on the discussion, we have the following proposals:
Proposal: Agree on Tables 3a-3f. In particular, clarify whether Rel-17 includes the switching scenario for intra-band CA option 1 and SUL where one port is supported in the band with intra-band CA and two port is supported in the band without intra-band CA. If Tables 3a-3f are agreed, update the WID with including them.
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[1] RP-210899, revised WID: RF requirements enhancement for NR frequency range 1 (FR1), March 2021
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