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1 Introduction
After RAN4#94e, the Rel-15 PC2 power class was also discussed in RAN#87e. However, no consensus was reached in the end. This contribution outlines the progress in last two meetings, and provide some options to move forward. Hopefully, companies can make progress in #94-e-bis meeting. 
2 Discussion
In RAN4#94e, 5 options are listed for further convergence:

· Option 1: Power class baseline is UL MIMO, and exception is allowed for UE configured to single antenna port. Either PC2 or PC3 MOP requirements could apply for a PC2 UE supporting UL MIMO.
· Option 2: Power class baseline is single antenna port mode, and exception is allowed for UE configured to UL MIMO. Either PC2 or PC3 UL MIMO MOP requirements could apply for a PC3 UE.
· Option 3: Power class should be the same for both UL MIMO or single antenna port mode.
· Option 4: No clarification is needed to current spec
· Options 5: Power class is the same for both UL MIMO or single antenna port mode. Exception is allowed for some UE implementation and RAN5 test cases may consider this kind of exception
In RAN#87e, though there was no conclusion reached out, some proposals could be useful for the following discussion. One proposal is:

· UE indicates PC2 in the case that 26dBm can be transmitted as maximum output power in single antenna port mode. 

· Both Tx power and emission in single port mode shall be sumed from all NZP Tx antenna connectors

· The additional MPR for changed emission is FFS. 
And continued discussion came up with a proposal by moderator for the following RAN4 meeting as a guidance. 
· RAN4 should clarify the Rel-15 UE requirements as a package CR and based on the requirements provide needed Rel-15 testing guidance and information to RAN5

· RAN4 should developed Rel-16 UE requirements as a package CR and based on the requirements provide needed Rel-16  testing guidance and information to RAN5 (if different from Rel-15)

Nevertheless, none of them was agreed. 

Though there are some issues are mixed together in the discussion of UL MIMO, we think we can still decouple the discussion to two main parts, i.e.
1. Clarification of PC2 power class related to UL MIMO

2. Update of the Tx requirements for UL MIMO, i.e. unwanted emissions and MPR for PC2

For first part, all the Tx UL MIMO requirements in the specification specified which requirements shall be applied for UE configured for transmission on single antenna port, which means no matter it is Tx diversity or single Tx implementation, the requirements are available. The only ambiguous point is for the MOP requirement, how to measure the maximum output power for UE with multiple Tx antennas. In our view, similar to the UL MIMO MOP, sum the output power at each UE antenna connector is a straightforward way. As for the comments by some vendors that TE may not distinguish whether one or two antennas are transmitting, that could be solved by UE declaration during the test. The details whether the power is measured simultaneously or sequentially before sum of the output power at each connector, which is not the discussion scope of the core requirement, and it can be addressed in RAN5.
Observation 1: The requirements are available for a MIMO capable UE configured for transmission on single antenna port. 

Observation 2: The ambiguity of power class is not a core requirement issue, essentially a measurement issue. 

As for the second part of update of the Tx UL MIMO requirements, it can be addressed via a package CR. One point needs to be highlighted is that since the Rel-15 UL MIMO requirements are available for a long time, and UE supporting UL MIMO are already commercial available in the market, such a big change of the core requirements would have an huge impact on the legacy UE and those are under development based on current specification. During the discussion, one possible solution is to have a transition period for validating the test cases in RAN5 with the updated RAN4 requirements. Once the corresponding requirements are revised, we should send an LS to RAN5 to inform the consideration and agreement in RAN4. 
Observation 3: The discussion on update of the Tx UL MIMO requirements can be decoupled with the clarification of power class issue. 
Observation 4: A transition period should be considered by RAN5 for putting the test cases into effect based on revised requirements.
A package draft CR was prepared in [3] to facilitate the discussion on the related issues. 

3 Conclusion

Companies are well aware the fundamental problems of the issue we are discussing in RAN4. Further consideration are provided in this paper. 
Observation 1: The requirements are available for a MIMO capable UE configured for transmission on single antenna port. 

Observation 2: The ambiguity of power class is not a core requirement issue, essentially a measurement issue. 

Observation 3: The discussion on update of the Tx UL MIMO requirements can be decoupled with the clarification of power class issue. 
Observation 4: A transition period should be considered by RAN5 for putting the test cases into effect based on revised requirements.
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