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1
 Introduction

Most of OLTD core-requirements have been agreed after RAN4 Meeting #61 [1, 2]. The Phase Discontinuity is not addressed yet for the introduction of the OLTD Beam-forming.  

We considered the potential impact on phase discontinuity requirements due to the introduction of OLTD beam-forming. In this document, we then propose the modification on the conformance test requirements for OLTD beam-forming.

2 Phase Discontinuity 
The phase discontinuity measured at an antenna port is caused by the phase variations from the base band/RF circuit driver, up-converter, power amplifier...etc. For OLTD or CLTD beam-forming, there exists a relative phase change between one TTI and the next TTI or from one slot and the next slot, and hence results in the additional source of phase discontinuity. 
“Symmetric phase implementation” was proposed to eliminate or significantly reduce the effect of that additional phase change on the beam-formed signal [3]. The “enhanced symmetric beam-forming” was then proposed and agreed in RAN1 for the CL ULTD. The agreed specification of “enhanced symmetric beam-forming” is recorded in Section 10.1 of TS 25.214, Release 11 [4]. The symmetric phase implementation for beam-forming is to apply half of the phase change on one transmit chain and apply half of the phase change to the other transmit path in the opposite direction. This will significantly reduce the change on the phase of the combined signal. It is important that the applied phase changes to each transmit change be synchronized in time.
It is up to RAN4 to define the minimum requirement for the conformance test to make sure that “Enhanced symmetric beam-forming” is properly implemented. We propose to have a new way to do the conformance test on the phase discontinuity for (both CLTD and OLTD) beam-forming. The phases of the signal of each transmit chain (antenna port) should be measured separately and simultaneously (i.e., with the same reference phase and timing) for each slot. The two measured phases are then mathematically summed up to calculate the resultant phase of the total signal for the slot. We can then compare the phases slot by slot to test the phase discontinuity. A proper “symmetric phase implementation” should result in the phase discontinuity measurement to be within the requirements specified for a legacy UE. Based on this proposed concept, we have the following two proposals on the Phase Discontinuity requirement for ULTD beam-forming,

Proposal 1: For the UE capable of ULTD beam-forming, the phase discontinuity test should be applied to each antenna port separately and simultaneously (i.e., use the same reference phase and time).
Proposal 2: Apply the legacy requirement (values) on the sum of the two measured phase discontinuities for the UE capable of ULTD beam-forming per UE basis.
3 Conclusions
For the UE capable of OLTD beam-forming, we look for agreement on the following proposals on the phase discontinuity requirements: 

Proposal 1: For the UE capable of ULTD beam-forming, the phase discontinuity test should be applied to each antenna port separately and simultaneously (i.e., use the same reference phase and time).
Proposal 2: Apply the legacy requirement (values) on the sum of the two measured phase discontinuities for the UE capable of ULTD beam-forming per UE basis.
4  References 

[1]
R4-116044 “UE core requirements for OLTD” Huawei, HiSilicon, RAN4 Meeting #61.

[2]
R4-116266 “Agreed proposals for ULTD in RAN4#61” Huawei, HiSilicon, Magnolia Broadband RAN4 Meeting #61.
[3]
R1-101582 “Link simulation results for practical beam-forming (2) using non-causal channel estimation”, Magnolia Broadband, Post Meeting (RAN1 #60) document, March 3, 2010.

[4]
TS 25.214 “Physical layer procedure (FDD) (Release 11)”, V11.0.0 (2011-12).







































































































































































































R4-120321
Page 1

