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Introduction
In the last couple meetings, we conclude most of the feature but with some leftover issues which will impact the implementation. In this contribution, we present our views on the open issues for this topic, which are 1) SRS switching together with Tx Switching, 2) back to back switching caused by SRS transmission and 3) max data rate.
[bookmark: _Ref473802466][bookmark: _Ref462669569]
UL Tx switching together with CA-based SRS switching
For SRS switching with the assumption that beyond CC1 and CC2, there is CC3 which is not configured for PUSCH/PUCCH transmission. For this case, when gNB makes the switching decision, it needs to consider the SRS switching on CC3 as the RF chain may not be available.
For example, during the SRS transmission on CC3 and the interruption time caused by RF tuning, CC2 is not expected to be scheduled or configured with 2-port transmission, or CC1 is not expected to be scheduled or configured with 1-port transmission.
For the following discussion, we assume that CC1 and CC2 are configured with UL Tx switching, CC3 is not configured with PUSCH/PUCCH and there is carrier-based SRS switching configured where CC2 is the ‘source’ and CC3 is the ‘target’ of the SRS switching.   
In a first example, there is PUCCH transmission on CC1, there is no scheduled transmission on CC2 and an SRS transmission is supposed to occur in CC3 at the same time. According to the current requirements, the UE would be expected to transmit SRS on CC3. However, when the UE Tx chain is used for PUCCH transmission on CC1, the SRS transmission should not take place and the specification should reflect this. 

Proposal 1: In the prioritization for SRS switching considers the state of carriers configured with UL Tx switching jointly.  As an example, if SRS switching is configured between CC2 and CC3 then in the prioritization the state of CC1 also needs to be considered if CC1 and CC2 are configured with UL Tx switching. 

As a second example, assume PUSCH transmission on CC1 followed by PUSCH transmission on CC2. Both transmissions overlap with SRS transmission on CC3, or with a guard period needed for the SRS transmission on CC3. In this case, the PUSCH transmission on CC1 should be dropped, even though the current specification doesn’t allow this.  The specification should reflect the SRS impact on CC1.

Proposal 2: Define requirements allowing dropping transmissions on a CC due to SRS transmission on another CC, even if this CC is not configured with SRS switching, as long as the CC is configured with UL Tx switching.  

As a third example, assume PUSCH transmission on CC1 is immediately followed by PUSCH transmission on CC2 that would require switching between Case1 and Case2. Both transmissions overlap with SRS transmission on CC3, or with a guard period needed for the SRS transmission on CC3. In this case, both PUSCH transmissions are dropped. The specification needs to define what the resulting UE state (Case1 vs. Case2) should be in this case. 

Proposal 3: Choose one of the following options: 
· During the SRS transmission on CC3 and the interruption time caused by RF tuning, UE is not expected to be scheduled or configured with other transmission requiring UL Tx switching
· Define rules on the order in which the UE state vs. dropping decisions are being made  

UL Tx switching together SRS antenna switching
The UE can indicate its capability of SRS antenna switching on a per band per band combination basis.  This provides sufficient flexibility so that the UE can indicate SRS switching capability considering whether the UE supports/needs UL Tx switching in the given CA band combination. However, further consideration needs to be given so that the required SRS antenna switching doesn’t exceed the UE’s Tx capability in the given UL Tx switching state.
When the UE transmits SRS with Tx switching according to capability ‘xTyR’ on a CC, the UE is assumed to be in an UL Tx switching state supporting at least x ports on that CC. 

Proposal 4: When the UE transmits SRS with Tx switching according to capability ‘xTyR’ on a CC, the UE is assumed to be in an UL Tx switching state supporting at least x ports on that CC.

RAN1 should discuss and decide whether to introduce further capability whereby a UE can indicate that 1TyR is counted as 2 ports on the CC supporting 2-port transmission.  

Proposal 5: RAN1 should discuss and decide whether to introduce further capability with which a UE can indicate that 1TyR is counted as 2 ports on the CC supporting 2-port transmission.  

Further, it should be clarified what UL switching state is associated with the Y-symbol gap between SRS transmissions defined by Table 6.2.1.2-1 in 38.214. 

Proposal 6: In the Y-symbol gap between SRS transmissions defined by Table 6.2.1.2-1 in 38.214, the UE is assumed to operate with the same number of ports as before and after the gap.

Maximum data rate
In TS36.306, the following date rate equation is defined. 


NOTE 1:  Only one of the UL or SUL carriers (the one with the higher data rate) is counted for a cell operating SUL.

In RAN1#103e meeting the following note was approved and we provide some comments on the highlighted words.
NOTE 2:  For UL Tx switching between carriers in cell(s), only the supported MIMO layer combination across carriers that results in the highest combined data rate is counted for the cell(s) in the supported maximum UL data rate.

As we indicated in the email discussion of [103-e-NR-LS-TxSwitching-02]: The purpose of the Note is to define requirements for the CA case, not for SUL (even though we don’t see it necessary to explicitly preclude SUL). In the CA case, one carrier is corresponding to one cell which is a very clear common understanding and there is no such thing as two or more carriers within a cell, so the above highlighted part would contradict the meaning of the note. 
Our proposed wording is as follows:
NOTE 2:  For UL Tx switching between carriers in cell(s), only the supported MIMO layer combination across carriers that results in the highest combined data rate is counted for the cell(s) in the supported maximum UL data rate.

[bookmark: OLE_LINK2]Proposal 7: Adopt the following revision of the note for the maximum data rate:
NOTE 2:  For UL Tx switching between carriers in cell(s), only the supported MIMO layer combination across carriers that results in the highest combined data rate is counted for the cell(s) in the supported maximum UL data rate.


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:

[bookmark: OLE_LINK1]Proposal 1: In the prioritization for SRS switching considers the state of carriers configured with UL Tx switching jointly.  As an example, if SRS switching is configured between CC2 and CC3 then in the prioritization the state of CC1 also needs to be considered if CC1 and CC2 are configured with UL Tx switching. 

Proposal 2: Define requirements allowing dropping transmissions on a CC due to SRS transmission on another CC, even if this CC is not configured with SRS switching, as long as the CC is configured with UL Tx switching.  

Proposal 3: Choose one of the following options: 
· During the SRS transmission on CC3 and the interruption time caused by RF tuning, UE is not expected to be scheduled or configured with other transmission requiring UL Tx switching
· Define rules on the order in which the UE state vs. dropping decisions are being made  

Proposal 4: When the UE transmits SRS with Tx switching according to capability ‘xTyR’ on a CC, the UE is assumed to be in an UL Tx switching state supporting at least x ports on that CC.

Proposal 5: RAN1 should discuss and decide whether to introduce further capability with which a UE can indicate that 1TyR is counted as 2 ports on the CC supporting 2-port transmission.  

Proposal 6: In the Y-symbol gap between SRS transmissions defined by Table 6.2.1.2-1 in 38.214, the UE is assumed to operate with the same number of ports as before and after the gap.

Proposal 7: Adopt the following revision of the note for the maximum data rate:
NOTE 2:  For UL Tx switching between carriers in cell(s), only the supported MIMO layer combination across carriers that results in the highest combined data rate is counted for the cell(s) in the supported maximum UL data rate.
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Introduction


 


In the last couple meetings, we conclude most of the feature but with some leftover issues which will impact the 


implementation. 


In this contribution, we 


present our views on 


the 


open issues


 


for this topic


, which are 


1) 


SRS switching 


together with Tx Switching, 


2) 


back to back switching caused by SRS transmission


 


and 3) max data rate


.
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UL Tx switching together with CA


-


based SRS switching


 


For SRS switching with the assumption that beyond CC1 and CC2, there is CC3 which is 


not configured for 


PUSCH/PUCCH


 


transmission


. 


For this case, 


when


 


gNB makes the switching decision, it needs to consider the


 


SRS 


switching 


on


 


CC3


 


as the RF chain may not be available


.


 


For 


example, 


during the SRS transmission on CC3 and the interruption time


 


caused by RF tuning, 


CC2 is not expected to be 


scheduled or configured with 2


-


port transmission


, or CC1 is not expected to be scheduled or configured with 1


-


port 


transmission


.


 


For the following discussion, we assume that CC1 and CC2 are configured with UL Tx switching, CC3 is not configured 


with PUSCH/PUCCH and there is carrier


-


based SRS switching configured where CC2 is the ‘source’ and CC3 is the 


‘target’ of the SRS switching.


 


 


 


 


In a first example, there is PUCCH transmission on CC1, there is no scheduled transmission on CC2 and an SRS 


transmission is supposed to occur in CC3 at the same time. According to the current requirements, the UE would be 


expected to transmit SRS on C


C3. However, 


when the UE Tx chain is used for PUCCH transmission on CC1, the SRS 


transmission should not take place and the specification should reflect this. 


 


 


Proposal 1


: In the prioritization for SRS switching considers the state of carriers configured 


with UL Tx switching 


jointly.  


As an example, if SRS switching is configured between CC2 and CC3 then in the prioritization the state of 


CC1 also needs to be considered if CC1 and CC2 are configured with UL Tx switching. 


 


 


As a second example, assume PUSCH


 


transmission on CC1 followed by PUSCH transmission on CC2. Both transmissions 


overlap with SRS transmission on CC3, or with a guard period needed for the SRS transmission on CC3. In this case, the 


PUSCH transmission on CC1 should be dropped, even though t


he current specification doesn’t allow this.  The specification 


should reflect the SRS impact on CC1.


 


 


Proposal 


2: Define requirements allowing dropping transmissions on a 


CC due to SRS transmission on another CC, 


even if this CC is not configured with SRS


 


switching, as long as the CC is configured with UL Tx switching.  
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