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1. Introduction

In [1], RAN1 asked for RAN4 feedback on relative phase discontinuity for UL MIMO. 

From [1] “At the RAN1#63bis, Rel-10 UE capability related to DL MIMO and UL MIMO work items were discussed, and RAN1 identified features related DL and UL MIMO. One identified feature is relative phase continuity between multiple ports for UL MIMO transmission, which needs to be ensured for closed-loop precoding gain in UL MIMO transmission. RAN1 thinks that phase continuity should be mandatory feature of Rel-10 if UL MIMO is supported, pending on availability of RAN4 performance requirement in Rel-10 time frame, otherwise the UE capability may need to be defined for phase continuity.”
[2] points out the fact that neither the UE capabilities nor the relationship between phase discontinuity and system performance are known. 

From [2] “In this contribution, we discuss the LS from RAN1 and suitable ways of responding to RAN1. In particular, we recommend that RAN4 adopts a two-pronged approach. (1) After defining phase continuity, RAN4 needs to get an assessment of the tradeoff between performance and phase continuity. This can be obtained from RAN1, or by an extensive simulation campaign in RAN4 (our preference is the latter). (2) Studying UE RF architectures, RAN4 needs to decide if the requirement can be met relatively easily or not. Depending on that, RAN4 may decide to adopt requirements for all UEs or as a capability.”   
Relative phase discontinuity is a new requirement that to the best of our knowledge has not been addressed in either HSPA or LTE contexts below. Therefore, we believe that RAN4 should carefully study the requirement. In this document, we focus on some aspects of the definition of relative phase discontinuity in order to come to a common understanding.
2. Discussion of Relative Phase Discontinuity Definition
In [2] it was pointed out that the relative phase discontinuity i.e., the angle between the phases of the two antennas needs to be maintained in a continuous fashion.  
Also if RAN4 agrees on a definition of phase discontinuity the time duration over which this is measured has not been defined.
In [3] a suggestion is made to define the relative phase discontinuity as:

“The maximum change in the transmit phase difference between the two antennas between one UL subframe and the next across 1 subframe.”
An advantage to defining the relative phase discontinuity over time intervals on the order of a couple of subframes is that many of the longer term and unavoidable thermally induced drift mechanisms can be ignored. In operation the SRS feedback will compensate for longer term effects during through the feedback and adaptation.

There is a separate complication in defining the relative phase discontinuity as a maximum across subframe boundaries. As discussed in some of the referenced documents, the UE will exhibit relative phase jumps when the PA, the driver stages or other circuits are switched in and out. These jumps can be large and are expected to be significant.
In order to write a requirement that is representative of operation in a real-world system some additional factors that may be included 
· A relative phase discontinuity definition could include a statistical calculation or budget for phase jumps
· A defined sequence of power control could be used to estimate performance

· The time delay from SRS signaling on the uplink until the UE receives it’s new phase setting on the downlink could be used in simulations or estimates of the uplink performance

3. Conclusion 

We encourage the group to keep these options in mind as the relative phase discontinuity definition is refined.
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