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1 Introduction

Tx diversity has been discussed for several meetings and it was agreed that this feature could be allowed at least in Rel-16 in RAN4 94bis-e meeting though whether it can be allowed in Rel-15 still remains controversial among different companies. Anyway, since Tx diversity may have a major impact on the test case development, it needs to be discussed how to define the requirements first for such UEs implementation. In the last RAN4 95-e meeting, A WF [1] on how to enable the Tx diversity in Rel-16 is approved. This contribution provides some views on the open issues for core requirements listed in the WF.
2 Discussion
2.1 How to write power and un-wanted emission requirements for Tx diversity
In the WF [1], different options are listed as follow on how to write power and un-wanted emissions for Tx diversity
· Issue 3-3-1: Summing the power and emissions
· Motivation is to define requirements so that power is measured correctly for all implementations
· Option 1: Use “requirements apply to a sum of both connectors”. 
· Option 2: Use “measured as sum of each antenna connector”.
· Issue 3-3-2: Unwanted emissions for Transparent TxD: how to write emission requirements
· Motivation is to ensure correct requirement setting for unwanted emissions
· Option 1: Define “requirements apply to a sum of both connectors”. Issue 3-3-1 option 1
· Option 2: Define “measured as the sum of the emissions from all antenna connectors”. Same as issue 3-3-1 Option 2
· Option 3: Measured per antenna connector against a 3 dB tighter emissions requirement per connector (for two antenna connectors).
In our view, the UE transmission power is controlled by the power control mechanism specified in TS38.213, and the same power control algorithm is applied to control the total UE transmission power regardless of single-antenna connector transmission or multi-antenna connector transmission. The maximum output power should be applied at per UE level. We believe both the intention of Option 1 and option2 is to define the requirements based on per UE level. From this point of view, there is no difference between option 1 and option 2. However, according to [2], it seems that the wording in option1 may give more freedom for RAN5 since it can be left to RAN5 to decision how to sum of both connectors, and option 2 may implied the need of additional hardware to sum of the signal from each antenna connectors. If this is the case from RAN5 point of view, considering Tx diversity is a new test case for RAN5, we slightly prefer to support option 1.  
For unwanted emissions, we think we have already come to a common understanding that regulation requirements should be defined based on the sum of all antenna connectors. The disputes also arise from how to write the requirements like Issue 3-3-1. For the same reason, we prefer option 1 than option 2. Though it seems option 3 is also Ok if we assume equal power split between connectors, it may potentially have a limitation on the implementation since each RF link of connectors would have different RF performance due to the difference of RF components in real product development.

Proposal 1: For the wording on how to write requirements for maximum output power and unwanted emissions, option 1 is slightly preferable.
2.2 Power splitting behavior
· Issue 3-3-7: Power splitting behavior
· Motivation is to discuss and agree what implementations are excuded 
· Option 1: Only allow equal power split between connectors
· Excludes 17+17+20 dBm implementations
· Excludes power control optimizations
· Option 2: Allow any power split between connectors
RAN1 specification says that the power is split equally between antenna ports. Thus, in our view, if UE only implements two PA and two antenna connectors, it can only allow equal power split between connectors logically even though the actual output power between the connectors may be different due to different front-end loss. However, for the flexibility on implementation, we would not like to preclude the three PA case i.e. 17+17+20 dBm. For the requirements, we could use two PA case as a baseline to make them simple.
Proposal 2: Don’t preclude other implementation like the tree PA case, but using two PA case and equal power as a baseline to derive the requirements for Tx diversity.
3 Conclusion

In this paper, we give the further analysis based on the WF in the last meeting and make the following proposals:
Proposal 1: For the wording on how to write requirements for maximum output power and unwanted emissions, option 1 is slightly preferable.
Proposal 2: Proposal 2: Don’t preclude other implementation like the tree PA case, but using two PA case and equal power as a baseline to derive the requirements for Tx diversity.
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