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1.	Introduction
RAN4 sent an LS to RAN2 about the capabilities [2]. RAN2 then asked some more questions about the LS [3] and RAN4 made some agreements about response in chairman minutes for RAN4#99e:
“Applicable power class for capability signalling applies for all Power Classes for both Rel-15 and Rel-16”
Ran4 has also been discussing MPR for TX diversity with the agreement to study the applicable MPR in this meeting (RAN4#100e). Ran4 has made earlier agreement to apply same 2Tx MPR to UL MIMO [3]. 
There has been some concerns expressed about applying new relaxed MPR for UL MIMO since the feature has been stable for few releases. This paper discusses potential solution for the MPR problem and how capability description should be modified to benefit everyone. 
2. 	Discussion
2.1	Applicability of MPR for UL MIMO
So far Ran4 has been discussing to distinguish UE with TX diversity implementation when UE needs to use two antenna connectors (and PA’s) to reach full output power for rated power class from an implementation that can produce needed power from one antenna connector. From these two implementations, both can support UL MIMO. The concerns about relaxing UL MIMO MPR are related to the latter implementation i.e. the implementation with single 26 dBm PA. It might make sense to limit the Tx diversity MPR to the UL MIMO only when UE declares support for Tx diversity and UL MIMO. This would make sense since the UE RF part behaviour is same for UL MIMO and Tx diversity so the relaxations should apply similarly for Tx diversity and UL MIMO but if UE has 26 dBm PA, the RF parts are more capable since the one PA is 3 dB back off even with full power UL MIMO test condition. 
Proposal 1: MPR for Tx diversity UE should be applied for UL MIMO when UE declares it needs Tx diversity to fulfil maximum power requirements.  
This simple solution still has a problem since UE with 26 dBm PA may also support TX diversity and it can turn on or off Tx diversity depending on its observed channel conditions. The way RAN4 has agreed requirements allows UE to either utilize Tx diversity or single TX as long as combined power, emission and linearity meets requirements and as long as tx diversity state is unchanged so UE with Tx diversity support and 26 dBm PA can set the capability in any way it chooses. 
Observation 1: UE with 26 dBm PA may still implement Tx diversity.
With MPR being different and especially MRP for UL MIMO, with the proposal 1, the Tx diversity declaration may end being synonym for free relaxation so the tx diversity MPR should be allowed only for UE that needs it to fulfil maximum output power. With the existing capabilities this seems impossible, so it brings up the need to refine the capability extension.  
Proposal 2: Capability for tx diversity will need a third type with UE that implements tx diversity but implements full power PA. 
This extension can be done within the existing agreements and is provides a way to detail the MPR allowance only for the implementation that needs it. 
2.2	LS to RAN2 on power classes
In previous meeting RAN4 agreed the following about the power class as a response to RAN2 question but ran4 never sent the reply LS:
“Applicable power class for capability signalling applies for all Power Classes for both Rel-15 and Rel-16”
We provide in appendix an LS proposal to include conclusive information about the existing capabilities and this new extension. 
2.3	UE behaviour in the network	
The concerns for the UE behaviour raised in [5], this extension also brings a benefit of network knowing that UE may implement tx diversity if the power varying behaviour is not explainable otherwise. 
Observation 2: Extension of the tx diversity capability to also recognise UE with full power PA and tx diversity capability will benefit network for further information on UE behaviour. 
It might be worthwhile to discuss if there would need to be additional communication about the TX diversity status between UE and network but that behaviour would then further deviate from transparency of this feature. 

Conclusion
We discussed the possible solution how to detail the Tx diversity MPR applicability to the UE which implements tx diversity as only means to produce full power and keep current PC2 MPR applicable also UL MIMO UE’s with 26 dBm PA. We made the following observations:
Observation 1: UE with 26 dBm PA may still implement Tx diversity.
Observation 2: Extension of the tx diversity capability to also recognise UE with full power PA and tx diversity capability will benefit network for further information on UE behaviour. 
And the following proposals.
Proposal 1: MPR for Tx diversity UE should be applied for UL MIMO when UE declares it needs Tx diversity to fulfil maximum power requirements.  
Proposal 2: Capability for tx diversity will need a third type with UE that implements tx diversity but implements full power PA. 
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1. Overall Description:
RAN4 would like to thank you RAN2 for their LS. 
For the question on the release and power class, RAN4 agreed that Tx diversity applies for all power classes from Rel-15. RAN4 would also like to note that PC1.5 that relies on Tx diversity is applicable from Rel-15 according to TS 38.307. 
Additionally, RAN4 has come to the conclusion that instead of two, there are three possible implementation variants of Tx diversity UE that should be distinguished with capability. 
1) UE without tx diversity and therefore has full power PA
2) UE that implements TX diversity and activates it for every case when maximum power for the declared power class is needed
3) UE that has full power PA but also implements tx diversity

Number 3 is newly recognised, and distinctions is needed for different requirements and network behaviour of the UE.


2. Actions:
To RAN2 group.
ACTION:  RAN4 respectfully requests RAN2 in addition to the previously communicated capability for TX diversity to provide means to distinguish the three possible implementation variants. 

3. Date of Next TSG-RAN WG4 Meetings:
TSG-RAN4 Meeting#101-e 	 Nov 2021		Electronic Meeting
TSG-RAN4 Meeting#101-Bis-e 	 Jan 2022		Electronic Meeting


