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1. Introduction

RAN1 sent an LS on transmit diversity for PC5 [1] to RAN4 to clarify the following aspects due to two-port non-transparent transmit diversity:
· Impact on PSSCH-RSRP measurement accuracy of Rel-14 UEs

· MPR for Rel-15 UEs

· Impact on MMSE MRC receivers and advanced receivers in the a) presence of one interferer (single-port transmission and two-port diversity) b) presence of multiple interferers (single-port transmission and two-port diversity)

In this contribution, we provide our discussion on the impacts of two-port non-transparent diversity on PSSCH-RSRP measurement accuracy of Rel-14 UEs.
2. Discussion
In this section, the impacts of two-port non-transparent DMRS design are investigated for PSSCH-RSRP measurement. According to RAN1’s discussion on DMRS design, the following schemes of two-port transmit diversity are considered:
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(a) SFBC with RE Mapping#1
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(b) SFBC with RE Mapping #2
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(c) CDD with RE Mapping #1
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(d) CDD with RE Mapping #2


Figure 1. Diagram of PSSCH DMRS Transmit Diversity Schemes
On one DMRS symbol, the Rel-14 DMRS sequence is transmitted on two antenna ports by CDMed scheme. The Rel-14 DMRS sequence is mapped to one antenna port, the DMRS sequence mapped to the other antenna port is a SFBC version of Rel-14 DMRS sequence or a cyclic shifted version of Rel-14 DMRS sequence. Both small delay (∆t = 1µs) and large delay (∆t = half symbol length) are considered for CDD scheme.
For DMRS resource mapping, two schemes are considered in this paper. In the case of scheme#1, the Rel-14 DMRS sequences always transmit on the same antenna port. In the case of scheme#2, the two antenna ports alternately transmit Rel-14 DMRS sequence on these four DMRS symbols in the same subframe.
We evaluate the impacts of DMRS design mentioned above on R14 PSSCH-RSRP measurements. The detailed simulation assumptions and evaluation results of PSSCH-RSRP measurement accuracies are provided in [2]. Based on the simulation results, the following observations are given.
Observation 1: The impacts of non-transparent transmit diversity on PSSCH-RSRP measurement accuracy of Rel-14 UEs depend on the detailed DMRS design.
Observation 2: When small delay CDD is applied for two-port non-transparent DMRS transmission, the impacts on PSSCH-RSRP measurement of R14 V2X UE is quite limited.

Observation 3: When SFBC or large delay CDD is applied for two-port non-transparent DMRS transmission, there is an approximate 2.5dB~3dB bias for the PSSCH-RSRP measured by R14 V2X UE.

Observation 4: Under fading channels with a small Doppler shift, when Rel-14 DMRS sequences alternately transmit on two antenna ports, the relative PSSCH-RSRP accuracy with two-port diversity is comparable with the relative PSSCH-RSRP accuracy with single-port transmission.
3. Conclusions

This contribution provides the analysis on the impacts of several DMRS non-transparent diversity schemes on PSSCH-RSRP measurement accuracy of Rel-14 UEs. The following observations are given: 
Observation 1: The impacts of non-transparent transmit diversity on PSSCH-RSRP measurement accuracy of Rel-14 UEs depend on the detailed DMRS design.
Observation 2: When small delay CDD is applied for two-port non-transparent DMRS transmission, the impacts on PSSCH-RSRP measurement of R14 V2X UE is quite limited.

Observation 3: When SFBC or large delay CDD is applied for two-port non-transparent DMRS transmission, there is an approximate 2.5dB~3dB bias for the PSSCH-RSRP measured by R14 V2X UE.

Observation 4: Under fading channels with a small Doppler shift, when Rel-14 DMRS sequences alternately transmit on two antenna ports, the relative PSSCH-RSRP accuracy with two-port diversity is comparable with the relative PSSCH-RSRP accuracy with single-port transmission.
4. Reference
[1]. R1-1715308, “LS on transmit diversity for PC5”, 3GPP TSG RAN1 Meeting #90
[2]. R4-1713307, “Evaluation of PSSCH-RSRP measurement accuracy with two-port non-transparent diversity”, Huawei, HiSilicon
8
1

_1572369916.vsd
�

S1,0
S1,1
S1,2
S1,3
.
.
.


A
G
C


S2,0
S2,1
S2,2
S2,3
.
.
.


S3,0
S3,1
S3,2
S3,3
.
.
.


S0,0
S0,1
S0,2
S0,3
.
.
.


G
A
P


Antenna Port#0


Antenna Port#1


-[S1,1]*
[S1,0]*
-[S1,3]*
[S1,2]*
.
.
.


A
G
C


-[S2,1]*
[S2,0]*
-[S2,3]*
[S2,2]*
.
.
.


-[S3,1]*
[S3,0]*
-[S3,3]*
[S3,2]*
.
.
.


-[S0,1]*
[S0,0]*
-[S0,3]*
[S0,2]*
.
.
.


G
A
P


R14 DMRS sequence


A SFBC version of R14 DMRS sequence



_1572416752.vsd
�

S1,0
S1,1
S1,2
S1,3
.
.
.


A
G
C


S2,0
S2,1
S2,2
S2,3
.
.
.


S3,0
S3,1
S3,2
S3,3
.
.
.


S0,0
S0,1
S0,2
S0,3
.
.
.


G
A
P


Antenna Port#0


Antenna Port#1


S’1,0
S’1,1
S’1,2
S’1,3
.
.
.


A
G
C


S’2,0
S’2,1
S’2,2
S’2,3
.
.
.


S’3,0
S’3,1
S’3,2
S’3,3
.
.
.


S’0,0
S’0,1
S’0,2
S’0,3
.
.
.


G
A
P


R14 DMRS sequence


A cyclic shifted version of R14 DMRS sequence,



_1572416780.vsd
�

S1,0
S1,1
S1,2
S1,3
.
.
.


A
G
C


S2,0
S2,1
S2,2
S2,3
.
.
.


S3,0
S3,1
S3,2
S3,3
.
.
.


S0,0
S0,1
S0,2
S0,3
.
.
.


G
A
P


Antenna Port#0


Antenna Port#1


S’1,0
S’1,1
S’1,2
S’1,3
.
.
.


A
G
C


S’2,0
S’2,1
S’2,2
S’2,3
.
.
.


S’3,0
S’3,1
S’3,2
S’3,3
.
.
.


S’0,0
S’0,1
S’0,2
S’0,3
.
.
.


G
A
P


R14 DMRS sequence


A cyclic shifted version of R14 DMRS sequence,



_1572369903.vsd
�

S1,0
S1,1
S1,2
S1,3
.
.
.


A
G
C


S2,0
S2,1
S2,2
S2,3
.
.
.


S3,0
S3,1
S3,2
S3,3
.
.
.


S0,0
S0,1
S0,2
S0,3
.
.
.


G
A
P


Antenna Port#0


Antenna Port#1


-[S1,1]*
[S1,0]*
-[S1,3]*
[S1,2]*
.
.
.


A
G
C


-[S2,1]*
[S2,0]*
-[S2,3]*
[S2,2]*
.
.
.


-[S3,1]*
[S3,0]*
-[S3,3]*
[S3,2]*
.
.
.


-[S0,1]*
[S0,0]*
-[S0,3]*
[S0,2]*
.
.
.


G
A
P


R14 DMRS sequence


A SFBC version of R14 DMRS sequence



