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1. Introduction
WF for switching time was agreed in RAN4#94-e [1]. In this contribution, we provide further discussion and options for DL interruption.
2. Discussion
It has been discussed that downlink interruption shall be allowed for FDD band in case its uplink chain is to be switched to another band in which uplink frequency is in close proximity of the FDD downlink band. Interruption requirement of different combinations are shown in table 1 for since we started to discuss about UL/DL interruption. 

	Scenario ID
	Case 1
	Case 2
	Synchronized UL/DL
	Interruption during switching

	
	Carrier 1
	Carrier 2
	Carrier 1
	Carrier 2
	
	DL
	UL

	1
	FDD
	TDD
	
	TDD 2xUL
	N/A
	Carrier 1
	All UL

	2
	FDD
	FDD
	
	FDD 2xUL
	N/A
	All DL
	All UL

	3
	TDD
	TDD
	
	TDD 2xUL
	Yes
	No
	All UL

	4
	TDD
	TDD
	
	TDD 2xUL
	No
	Carrier 1
	All UL

	5
	TDD
	FDD
	
	FDD 2xUL
	N/A
	Carrier 2
	All UL

	6
	SUL
	TDD
	
	TDD 2xUL
	N/A
	No
	All UL

	7
	SUL
	FDD
	
	FDD 2xUL
	N/A
	Carrier 2
	All UL


Table 1. UL/DL interruption

As for the need of DL interruption conditions, we proposed in last meeting, it is copied as below:
FGAP > 200MHz separation when TDD band <=2GHz. 
FGAP > 400MHz when 2GHz <=TDD band <=4GHz. 
FGAP > 800MHz when TDD band >=4GHz.

For example, if there’s uplink switching for DC_B1A_n40A, the FDD downlink path LO may suffer such pulling mechanism. It would be difficult to say any FDD+TDD combination does not need downlink interruption. In [1], required band combinations for the feature are collected and copied below:
Band pairs for FDD+TDD CA and FDD+TDD EN-DC (carrier 1 + carrier 2)
Band (n)1 + Band n78 (CTC, CU, KDDI, CHTTL)
Band (n)3 + Band n78 (CTC, CU, KDDI, CHTTL)
Band (n)1 + Band n77 (KDDI)
Band (n)3 + Band n77 (KDDI)
Band (n)18 + Band n77 or n78 (KDDI)
Band (n)28 + Band n77 or n78 (KDDI)
Band (n)3 + Band n41 (CMCC)
Band (n)3 + Band  n79 (CMCC, docomo)
Band (n)8 + Band n41 or n79 (CMCC)
Band (n)8 + Band n77 or n78 (SoftBank)
Band 11 + Band n77 or n78 (SoftBank)
Band (n)5 + Band n78 or n79 (docomo)
Band 19 + Band n78 or n79 (docomo)
Band 21 + Band n78 or n79 (docomo)
Band (n)1 + Band n79 (docomo)

It can be seen that the listed combinations can meet the FGAP criteria listed above. Thus we have the proposal:
Proposal 1: RAN4 agree on one of the following options for Release-16:
Option (a): Introduce UE capability per downlink band per uplink band pair for DL interruption
Option (b): Introduce band combination table in RAN4 specs that lists agreed combinations supporting switching capability without DL interruption for the combinations including FDD bands.
Option (c): Introduce the below criteria of no DL interruption. Band combinations violate the criteria does not need to support switching capability.
FGAP > 200MHz separation when TDD band <=2GHz. 
FGAP > 400MHz when 2GHz <=TDD band <=4GHz. 
FGAP > 800MHz when TDD band >=4GHz.

As for UE power class for the switching capability, in last meeting[2], OPPO raised a question about how to interpret “Power class declaration will NOT be changed between case 1 and case 2”:
· Interpretation A: UE power class is same for case 1 and case 2.
· Interpretation B: UE power class reporting mechanism will not be changed due to the introduction of switching between case 1 and case 2 feature.
Our understanding is interpretation B, Power class is reported by UE implementation per RAN4 specs defined. TX switching feature does not change power class reporting.
Proposal 2: UE power class reporting mechanism will not be changed due to the introduction of switching between case 1 and case 2 feature


3. Conclusion

In this contribution, we provide our views and proposals:

Proposal 1: RAN4 agree on one of the following options for Release-16:
Option (a): Introduce UE capability per downlink band per uplink band pair for DL interruption
Option (b): Introduce band combination table in RAN4 specs that lists agreed combinations supporting switching capability without DL interruption for the combinations including FDD bands.
Option (c): Introduce the below criteria of no DL interruption. Band combinations violate the criteria does not need to support switching capability.
FGAP > 200MHz separation when TDD band <=2GHz. 
FGAP > 400MHz when 2GHz <=TDD band <=4GHz. 
FGAP > 800MHz when TDD band >=4GHz.

Proposal 2: UE power class reporting mechanism will not be changed due to the introduction of switching between case 1 and case 2 feature

Reference:
1. R4-2002815 WF on RF requirements for Tx switching between two uplink carriers R4-1916084 WF on Tx switching, RAN4#94-e
2. R4-2002888 Email discussion summary for RAN4#94e_#19_NR_RF_FR1_Part_2, RAN4#94-e



3GPP
