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1 Introduction

In the last meeting, the UL MIMO coherence capability for Rel-17 Tx switching was discussed. Based on the discussion, the following WF [1] was approved.
	UL-MIMO coherence for 3CC 1Tx-2Tx switching

•
For 3CC 1Tx-2Tx switching, if UE capability on UL-MIMO coherence is needed, the Rel-16 per BC UE capability can be applied, i.e., the same capability applies to both Rel-16 and Rel-17 1Tx-2Tx switching. 

UL-MIMO coherence for 2CC 2Tx-2Tx switching

•
Candidate options:

–
Option 1: For 2CC 2Tx-2Tx switching, if UE capability on UL-MIMO coherence is needed, further clarify whether the Rel-16 per BC UE capability can be applied for both CCs in different bands. 

–
Option 2: The Rel-16 signaling cannot be reused

UL-MIMO coherence for 3CC 2Tx-2Tx switching

•
For 3CC 2Tx-2Tx switching, if UE capability on UL-MIMO coherence is needed, the capability for 2CC 2Tx-2Tx switching can be applied, i.e., the same capability applies to both 2CC and 3CC 2Tx-2Tx switching.


This contribution provided our views on this issue.
2 Discussion
Each band when non-CA case can indicate whether it can support UL-MIMO coherence through per band capability. However, when it comes to R16 UL Tx switching case, it was identified that the coherence between two antenna ports can or cannot be maintained when the Tx chain(s) are used to transmit on other band for different types of UE architectures. As a result, it was agreed to introduce per band combination capability to differentiate the two types of UEs in RAN4 #99e [2] [3] as shown in the following figure 1
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Figure 1, the existing UL-MIMO coherence capability in R16
As can be seen from above figure 1, for R16 UL Tx switching case, only one band could support 2Tx, it is therefore a per band combination capability could indicate whether the 2Tx band can support UL-MIMO coherence or not. However, when it comes to R17 UL Tx switching case, there are two bands supported 2Tx. It seems we can’t guarantee that the two bands can share the same capability by one band combination indication. It is therefore the Rel-16 signaling cannot be reused. 
In addition, as mentioned in [4], a UE that can support coherent 2Tx UL MIMO (in CA case)may fall into any of the three coherence categories for 4Tx UL MIMO (non-CA case) (i.e. it can be either coherent, partial coherent, or non-coherent for 4Tx UL MIMO) depends on UE implementation. Hence, in order to differentiate the capability from no-ca case, and differentiate the capability from each band in band combination in R17 UL Tx switching case, it is reasonable to introduce UL MIMO coherence capability as per band per band combination.
Proposal 1: The Rel-16 signaling cannot be reused for R17 2Tx to 2Tx switching.
Proposal 2: Introduce a per band per band combination capability for UL MIMO coherence. 

1 Conclusion

In this paper, we give the further analysis on UL-MIMO coherence capability and made the following proposals: 
Proposal 1: The Rel-16 signaling cannot be reused for R17 2Tx to 2Tx switching.
Proposal 2: Introduce a per band per band combination capability for UL MIMO coherence. 
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