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Introduction
In RAN1 #101-emeeting, the following agreements were made [1][2][3]. 
	Agreements:
· For inter-band UL CA, SUL and EN-DC, a UE does not expect to perform more than one UL Tx switching in a slot with larger SCS between two uplink carriers. 

Agreements:
· For inter-band UL CA, if UE reports via capability signaling to support uplink Tx switching, the UE further reports a capability signalling indicating one of the followings for mapping between UL transmission ports and Tx chain. UE capability signalling design is up to RAN2.
· Option 1 only
· Option 2 only 
· Both option 1 and option 2
· UE can be configured with either Option1 or Option 2 via RRC signalling
Agreements:
· For EN-DC, if UE reports via capability signaling to support uplink Tx switching, UE further reports via per BC capability signaling which one (Option 1, or Option 2, [or Option 1+Opiton 2]) is supported.
· When the UE is configured with Option 1: UE is not expected to transmit on both NR and LTE UL simultaneously. If there is any NR UL transmission overlapping with a LTE UL transmission, the NR UL transmission is dropped. 
· When the UE is configured with Option 2: UE is expected to be able to simultaneously transmit in LTE and NR, if NR carrier is scheduled or configured with 1 port PUSCH/PUCCH/SRS transmission. 

Agreements:
· For EN-DC, if UE is configured with UL Tx switching, switching period is required in the following cases
· In case of Option1 configuration
· For a LTE UL transmission, the last UL transmission is a NR transmission. 
· For a NR UL transmission, the last UL transmission is a LTE transmission.
· In case of Option2 configuration
· For a LTE UL transmission, the last UL transmission is a NR 2-port transmission. 
· For a NR 2-port UL transmission, the last UL transmission is a LTE transmission.

Agreements:
· For EN-DC, if a UE is configured with uplink Tx switching
· If UE does not have UL transmissions, the state of Tx chains of last UL transmission is assumed.
· No change to LTE operation.
· Rel-15 and Rel-16 EN-DC HARQ timing case 1 with FDD/TDD PCell can be reused.
· If UE has UL transmissions
· For LTE subframes designated as UL in the reference DL/UL configuration, the state of Tx chain “1Tx in LTE and 1Tx in NR” is assumed.
· For LTE subframes other than designated as UL in the reference DL/UL configuration, the state of Tx chain “0Tx in LTE and 2Tx in NR” is assumed.
Agreements: 
·  For SUL, EN-DC and inter-band UL CA Option 1 with UL Tx switching,


· Where T_switch is the switching period reported by the UE.
· [bookmark: OLE_LINK4] For inter-band UL CA Option 2 with UL Tx switching,
µUL = min (µUL, CC1, µUL, CC2)


· Where T_switch is the switching period reported by the UE.
· A mix of Cap#1 and Cap#2 across CC1 and CC2 is not supported for UL Tx switching.

Agreements: 
Confirm the following work assumption:
Working assumption:
· If uplink Tx switching is triggered, the additional time is needed and it equals to the length of UL switching period for the followings cases:
· 

· Aperiodic SRS transmission
· PDCCH order triggered PRACH transmission
· Tproc, CSI in case of CSI triggered with Z1 of Table 5.4-1 of TS 38.214

Agreements: 
· For inter-band UL-CA, SUL and EN-DC, if a UE is configured with UL Tx switching, the UE is not expected to transmit on any of the two carriers in the switching period.

Agreements: 
· For SUL, UL CA and EN-DC, 
·  If a UL switching is triggered for a UL transmission starting at T0, after T0-T_offset, the UE is not expected to cancel the UL switching, or to trigger any other new UL switching occurring before T0 for any other UL transmission that is scheduled after T0-T_offset, where T_offset is the UE processing procedure time specified in TS 38.214 or TS 38.213 for the UL transmission.
.




In this contribution, we present our views on the open issues for this topic.  
[bookmark: _Ref473802466][bookmark: _Ref462669569]Mapping between UL transmission ports and Tx chain state/case
In last RAN1 meeting, two options were discussed.

Companies propose to use 1-port SRS agreed in eMIMO to indicate Case 1 as it is intended for virtualization. However, we think this is contrary to the goals of ULFP Mode 2. In ULFP Mode 2, the 1-port SRS is virtualized across 2 or more physical ports to achieve full power. In the case of UL Tx switching, however, Case 1 implies that one of the two ports is switched away, therefore full power cannot be achieved by the port corresponding to the 1-port SRS. 
We understand the proponents are trying to use some agreement to “reduce” the standard efforts. However, as the intention is different or even contradict it is just an unnecessary repetition of an SRS the UE has already transmitted. It is a waste of power and resources while UE may not be able to support virtualization as it only with one Tx. 
Meanwhile, in the feature list session, there was no consensus yet to split eMIMO Mode 2 capabilities to ‘additional SRS resource’ and ‘full power TPMI report’. It would not be acceptable to us if a UE, which never had full power issues, now have to report list of TPMIs with no information content. With this, Option 2 will waste not only UE power, network resources but also signaling overhead. 
Again, we will still prefer our original proposal as below for option 2. 

Proposal 1: Adopt Option 2
· 2 Tx in CC2 (TDD) is used for these UL transmissions:  PUSCH with TPMI=, PUSCH with TPMI=, 2-port SRS, 2-port configured grant PUSCH
· 1 Tx in CC2 (TDD) is used for these UL transmissions:  No grant, PUCCH, SR, PRACH, PUSCH with TPMI=, PUSCH scheduled by DCI 0_0, single port configured grant PUSCH

During the past discussion, we notice all the assumption is there is only 1 CC per band when UE is configured with inter-band CA. However, there might be more than 1 CC when operators share the network. With this assumption, intra band contiguous CA might need to be considered when performing UL Tx switching on top of inter band CA with other FDD band(s). As a result, we may need to further have this proposal: If UE is configured with intra-band CA, when we look at the configured/granted UL transmissions to decide about Case 1 or Case 2, the combination of grants in the contiguous CCs should be considered. Specifically, the contiguous CCs should be considered as a single CC for the purpose of UL Tx switching. UE is required to check all the intra-band CCs of one band before UE needs to check the switching decision. 
 
Proposal 2: If UE is configured with intra-band CA, the contiguous CCs should be considered as a single CC for the purpose of UL Tx switching. UE is required to check all the intra-band CCs of one band before UE needs to check the switching decision. 

Timeline related aspects for UL switch

Placement of transient time
The location of the transient time for CA is semi-statically configured by RRC on one specific carrier of the two uplink carriers. Considering the motivation of this UL switching is to fully utilize the wide bandwidth of CC2 at high geometry area, we propose to place the transient time always in CC1 (FDD) as default to achieve better throughput with UL switching. The value of transient discussed in RAN4 is on the granularity of one or multiple symbols @ 30KHz SCS. 
[bookmark: _Hlk47744496]In addition, the switch location should be always at a slot boundary in the CC with higher SCS. 

Proposal 3: For placement of transient time
· Relative placement of transient is RRC configured
· Placing transient always in CC1 (FDD) should be default
· The switch location should be always at a slot boundary in the CC with higher SCS




[bookmark: _Ref37424538]Figure 1: Placement of transient time


Conclusions
We discussed the open issues on switching period, placement of transient time, UE preparation time, switching mechanism for inter-band CA, and switching mechanism for EN-DC. Based on the discussion, we have the following proposals:

Proposal 1: Adopt option 2 
· 2 Tx in CC2 (TDD) is used for these UL transmissions:  PUSCH with TPMI=, PUSCH with TPMI=, 2-port SRS, 2-port configured grant PUSCH
· 1 Tx in CC2 (TDD) is used for these UL transmissions:  No grant, PUCCH, SR, PRACH, PUSCH with TPMI=, PUSCH scheduled by DCI 0_0, single port configured grant PUSCH

Proposal 2: If UE is configured with intra-band CA, the contiguous CCs should be considered as a single CC for the purpose of UL Tx switching. UE is required to check all the intra-band CCs of one band before UE needs to check the switching decision. 


Proposal 3: For placement of transient time
· Relative placement of transient is RRC configured
· Placing transient always in CC1 (FDD) should be default 
· The switch location should be always at a slot boundary in the CC with higher SCS

[bookmark: _Ref457730460][bookmark: _Ref450735844][bookmark: _Ref450342757]References	
[1] [bookmark: _Ref20955560][bookmark: _Ref461383190][bookmark: _Ref37428380]R1-2004986, [101-e-LS-TxSwitching-01] Email discussion/approval on remaining issues for inter-band UL CA
[2] R1-2004987, [101-e-LS-TxSwitching-02] Email discussion/approval on remaining issues for EN-DC
[3] R1-2004988, [101-e-LS-TxSwitching-03] Email discussion/approval on other issues for uplink Tx switching


1/1
image1.wmf
(

)

,2

22,1switch2,2

max

()(2048144)2+,

procC

TT

NdTd

m

k

-

=×

++×


oleObject1.bin

oleObject2.bin

image2.wmf
,2

proc

mux

T


oleObject3.bin

image3.emf
Slot # 0 1 2 3 4 5 6 7 8 9

Carrier 2 D D D S U D D S U U

Slot# 0 1 2 3 4

Carrier 1 U U U

Case 1 

U

U

Case 2 

G

a

p

Transient 

time

U

G

a

p

1 Tx on CC2

Full Rank on CC2 

or CC1


Microsoft_Visio_Drawing.vsdx
1 Tx on CC2
Full Rank on CC2 or CC1




1


/


2


 


3GPP TSG RAN WG1 


#


10


2


-


e


 


 


     


R1


-


20


0


6760


 


e


-


Meeting, 


Aug


 


17


th


 


–


 


Aug 21


th


, 2020


 


Agenda item:


 


5


.1


 


Source: 


 


Qualcomm Incorporated


 


Title:


 


 


Di


s


cussion on 1Tx


-


2Tx switching impact in RAN1


 


Document for:


 


Discussion


/Decision


 


1


 


Introduction


 


In RAN1 


#


10


1


-


emeeting,


 


the following agreements were made


 


[1][2][3]


.


 


 


Agreements:


 


Ÿ


 


For inter


-


band UL CA, SUL and EN


-


DC, a UE does not expect to perform more than one UL Tx switching in 


a slot with


 


larger SCS


 


between two uplink carriers.


 


 


 


Agreements:


 


Ÿ


 


For inter


-


band UL CA, if UE reports via capability signaling to support uplink Tx switching, the UE further 


reports a capability signalling indicating one of the followings for mapping between UL transmission ports and 


Tx chain. UE capability s


ignalling design is up to RAN2.


 


­


 


Option 1 only


 


­


 


Option 2 only 


 


­


 


Both option 1 and option 2


 


o


 


UE can be configured with either Option1 or Option 2 via RRC signalling


 


Agreements


:


 


·


 


For EN


-


DC, if UE reports via capability signaling to support uplink Tx switching, UE further reports via 


per 


BC 


capability signaling which one (Option 1, or Option 2, 


[


or Option 1+Opiton 2


]


) is supported.


 


­


 


When the UE is configured with Option 1


: UE is not expected to 


transmit


 


on both NR and LTE UL 


simultaneously. If there is any NR UL transmission overlapping with a LTE UL transmission, the NR UL 


transmission is dropped. 


 


­


 


When the UE is configured with


 


Option 2: UE is expected to be able to simu


ltaneously transmit in LTE 


and NR, if NR carrier is 


scheduled


 


or configured with 1 port PUSCH/PUCCH/SRS transmission. 


 


 


Agreements


:


 


·


 


For EN


-


DC, if UE is configured with UL Tx switching, switching period is required in the following cases


 




1 / 2   3GPP TSG RAN WG1  # 10 2 - e           R1 - 20 0 6760   e - Meeting,  Aug   17 th   –   Aug 21 th , 2020   Agenda item:   5 .1   Source:    Qualcomm Incorporated   Title:     Di s cussion on 1Tx - 2Tx switching impact in RAN1   Document for:   Discussion /Decision   1   Introduction   In RAN1  # 10 1 - emeeting,   the following agreements were made   [1][2][3] .    

Agreements:      For inter - band UL CA, SUL and EN - DC, a UE does not expect to perform more than one UL Tx switching in  a slot with   larger SCS   between two uplink carriers.       Agreements:      For inter - band UL CA, if UE reports via capability signaling to support uplink Tx switching, the UE further  reports a capability signalling indicating one of the followings for mapping between UL transmission ports and  Tx chain. UE capability s ignalling design is up to RAN2.   ­   Option 1 only   ­   Option 2 only    ­   Both option 1 and option 2   o   UE can be configured with either Option1 or Option 2 via RRC signalling   Agreements :      For EN - DC, if UE reports via capability signaling to support uplink Tx switching, UE further reports via  per  BC  capability signaling which one (Option 1, or Option 2,  [ or Option 1+Opiton 2 ] ) is supported.   ­   When the UE is configured with Option 1 : UE is not expected to  transmit   on both NR and LTE UL  simultaneously. If there is any NR UL transmission overlapping with a LTE UL transmission, the NR UL  transmission is dropped.    ­   When the UE is configured with   Option 2: UE is expected to be able to simu ltaneously transmit in LTE  and NR, if NR carrier is  scheduled   or configured with 1 port PUSCH/PUCCH/SRS transmission.      Agreements :      For EN - DC, if UE is configured with UL Tx switching, switching period is required in the following cases  

