
3GPP TSG-RAN WG1 #100bis-e		R1-2002413
e-Meeting, April 20th – 30th, 2020

Source:	Ericsson
[bookmark: Title]Title:	RAN1 aspects of UL Tx switching
[bookmark: Source]Agenda Item:	5.1
[bookmark: DocumentFor]Document for:	Discussion and Decision

Introduction
[bookmark: _Ref178064866]In this document, we discuss some remaining RAN1 aspects for the below objective of the RAN4 led WI on RF requirements for NR frequency range 1 (FR1).
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Discussion
Impact on PUSCH preparation time
Several aspects related to impact on UE PUSCH preparation procedure were discussed in RAN1#100-eMeeting and related agreements are captured in [2]. 


Regarding how to capture the increased PUSCH preparation time in the specification, our preference is to increment N2 by the length of switching duration, i.e., replace  with  where  and  with being the UE capability reported for length of UL switching period as agreed in RAN4 [1]. 
In addition to the update for , it should also be clarified whether the increased  is also used in computation of  and aperiodic SRS switching delay.

Proposal 1
· 

For capturing impact of increased PUSCH processing time, replace  with  where  and  with being the UE capability reported for length of UL switching period.
Observation 1
· It should be clarified whether the increased  is also used in computation of  and aperiodic SRS switching delay.

Condition and Presence of switching period for UL CA
This issue was also discussed in RAN1#100-eMeeting and related agreements are captured in [3]. The main open issue for this area is the below Proposal (from [3]) related to Option 1 and Option 2
Proposal 1:
· For inter-band UL CA, make down-selection on the following two options in RAN1#100bis:
· 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. 
· Semi-static switching between uplink Tx switching mode and normal UL CA operation is supported by RRC reconfiguration.
	
	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 



· Option 2: If uplink Tx switching is configured, UE can be scheduled or configured with UL transmission on both carrier 1 and carrier 2 for case 1.
· UE can be scheduled or configured with UL transmission on either carrier 1 or carrier 2
· UE can be scheduled or configured with UL transmission on both carrier 1 and carrier 2 simultaneously
	
	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, 1P+1P, [0P+1P]

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


· If no consensus on the down-selection in RAN1#100bis, both options are supported, UE can report which option is supported based on UE capability. UE can report via capability signaling which Option (between Option 1 and Option 2) is supported for the case when uplink Tx switching is configured.
As discussed in detail in our previous contribution [4], and email discussion [100e-5.1LS-TxSwitching-03], our preference is to support Option 2. 
In RAN1#100-eMeeting, a ‘compromise proposal’ to support both Option 2 and Option 1 as different UE capabilities was discussed. If such capability signaling is introduced, we prefer to define the capability as shown in Proposal 3.

Proposal 2
· Option 2 (i.e., “UE can be scheduled UL transmission on both carrier 1 and carrier 2 for case 1 simultaneously”) should be supported for defining the condition and presence of switching periods for UL tx switching with CA case.

Proposal 3
If UE capability between Option 1 and Option 2 is introduced, the capability is defined as follows:
· For an inter-band band-combination for which the UE indicates support for UL CA (i.e., “CA case”)
· Introduce additional UE capability to indicate the supported UE behavior when UL Tx switching is configured for the UE
· The supported UE behavior can be according to Option 1 or Option 2
· Option 1: When configured for UL Tx switching, the UE is not expected to be scheduled or configured with UL transmission on both carrier 1 and carrier 2 simultaneously.
· Option 2: When configured for UL Tx switching, the UE can be scheduled or configured with UL transmission on both carrier 1 and carrier 2 for case 1.
· UE can be scheduled or configured with UL transmission on either carrier 1 or carrier 2
· UE can be scheduled or configured with UL transmission on both carrier 1 and carrier 2 simultaneously

Conclusions
In this document we discuss some remaining RAN1 aspects of UL tx switching and make the following proposals and observation.
Proposal 1
· 

For capturing impact of increased PUSCH processing time, replace  with  where  and  with being the UE capability reported for length of UL switching period.
Observation 1
· It should be clarified whether the increased  is also used in computation of  and aperiodic SRS switching delay.

Proposal 2
· Option 2 (i.e., “UE can be scheduled UL transmission on both carrier 1 and carrier 2 for case 1 simultaneously”) should be supported for defining the condition and presence of switching periods for UL tx switching with CA case.

Proposal 3
If UE capability between Option 1 and Option 2 is introduced, the capability is defined as follows:
· For an inter-band band-combination for which the UE indicates support for UL CA (i.e., “CA case”)
· Introduce additional UE capability to indicate the supported UE behavior when UL Tx switching is configured for the UE
· The supported UE behavior can be according to Option 1 or Option 2
· [bookmark: _GoBack]Option 1: When configured for UL Tx switching, the UE is not expected to be scheduled or configured with UL transmission on both carrier 1 and carrier 2 simultaneously.
· Option 2: When configured for UL Tx switching, the UE can be scheduled or configured with UL transmission on both carrier 1 and carrier 2 for case 1.
· UE can be scheduled or configured with UL transmission on either carrier 1 or carrier 2
· UE can be scheduled or configured with UL transmission on both carrier 1 and carrier 2 simultaneously
References
[1] R1-2001522 – “LS on Tx switching between two uplink carriers2”, RAN4  RAN1,RAN2 LS, RAN1#100bis-e-Meeting, April 2020.
[2] R1-2001274 – “[100e-5.1LS-TxSwitching-02] Email discussion/approval on remaining issues on PUSCH preparation procedure”, China Telecom, RAN1#100-e, February 2020.
[3] R1-2001275 – “[100e-5.1LS-TxSwitching-03] Email discussion/approval on remaining issues on inter-band UL CA”, China Telecom, RAN1#100-e, February 2020.
[4] R1-2000883 – “RAN1 aspects of UL Tx switching”, Ericsson, RAN1#100-e, February 2020.

2

oleObject1.bin

image3.wmf
switch

T


oleObject2.bin

oleObject3.bin

oleObject4.bin

oleObject5.bin

oleObject6.bin

image1.png
e Specify UE requirements to allow switching between case 1 and case 2 as below for two uplink carriers case inter-
band EN-DC without SUL, inter-band UL CA and standalone SUL for UE supporting maximum two concurrent
transmission

Case 1 1 Tx on carrier 1 and 1 Tx on carrier 2

Case 2 0 Tx on carrier 1 and 2 Tx on carrier 2

~  UE RF requirements, e.g., time mask RF requirements and other necessary RF requirements if any
+ The options agreed at RAN4 #92 in R4-1910531 can be considered as starting point
—  Study if there are any impact to interruption and delay requirements, and specify the RRM
requirements if needed|

—  RANI will further study by Dec 2019 if there are any RAN1 potential impacts based on RAN4 LS if
any
*  No new TDM pattern will be defined, i.e. scheduling-based switching is assumed.
«  Finalization of RAN4 requirements and approval of RAN4 CRs shall be based on RAN1 LS
*  Strive to minimize RAN1 impact.
«  Strive to achieve no impact to RAN1 E-UTRAN spec
«  Strive to avoid defining location of switching period impacting RANT spec
—  Define per band per band combination or per band combination UE capability signaling if needed
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 above objectives will not relax the existing requirements specified in Rel-15 38.101-3 for band
combinations allowing single uplink transmission
Note 4: The UE is configured with two different uplink carrier frequencies
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