Page 1

3GPP TSG RAN WG1 #87	R1-1611606
November 14th – 18th, 2016
Reno, Nevada, USA
	
[bookmark: Source]Agenda item:	6.2.3.1
Source: 	Qualcomm Incorporated
[bookmark: _GoBack]Title: 	EPRE Computation for MUST Case 1 and Case 2
[bookmark: DocumentFor]Document for:	Discussion and Decision
1	Introduction
For MUST case 1 and case 2, same precoder is used for MUST-near and MUST-far UEs, but we allow different rank combinations for the two UEs, including
· Rank 1 MUST-far + Rank 1 MUST-near
· Rank 1 MUST-far + Rank 2 MUST-near
· Rank 2 MUST-far + Rank 1 MUST-near
· Rank 2 MUST-far + Rank 2 MUST-near

The following has been agreed on in the previous meeting: 
· The MUST-far UE is always using QPSK. 
· For shared spatial layer, the power ratio is indicated by the signaling and is a function of the modulation order of MUST-near UE in that spatial layer. 
· For rank 1 MUST-far + rank 2 MUST-near case, the power of the two spatial layers of the MUST-near UE is the same.

However, the EPRE computation rules are not decided. 
In this paper, we propose ways to compute EPRE without extra signaling.
2	Discussion
When MUST-far UE is rank 1, since the modulation order is always QPSK, the TPR is not defined as the performance is not sensitive to TPR value used. The eNB can choose the TPR to use for MUST-far UE and MUST-far UE will not make any assumption on the TPR value used.
On the other hand, when the MUST-far UE is rank 2, the TPR is still derived from P_A/P_B parameters from RRC signalling. If the eNB chooses to use a different TPR value than the one assumed by the UE, the UE receiver will basically working under some wrong assumption and there will be performance loss. However, we can safely assume the performance loss of using the wrong TPR value is limited due to the following reasons:
· The MUST-far UE is always QPSK, so even in rank 2, the performance is not as sensitive to the TPR as higher order modulations.
· The reason TPR is provided for rank 2 but not for rank 1 is to provide some better estimation on the other spatial layer interference level information. But for MUST case, in addition to the other spatial layer for the MUST-far UE, there is MUST-near UE signal component that is also not accounted for in the receiver construction. Therefore, more performance loss will be from the lack of knowledge of MUST-near UE existence, than from the wrong TPR information.

[bookmark: a]Observation 1: The MUST-far UE performance is not sensitive to the actual TPR for MUST-far UE, even if wrong TPR information is assumed.
As a result, we propose to use MUST-near UE P_A/P_B parameters to derive the various TPRs involved in the transmission.
[bookmark: b]Proposal 1. Use MUST-near UE P_A/P_B parameters to derive the various TPRs involved in the transmission.


[bookmark: _Ref465720029]Figure 1. EPRE Computation Illustrations
Figure 1 is an illustration on how the EPREs can be computed in various MUST-far and MUST-near rank combinations.
When both UEs are rank 1, the MUST-near UE will use its P_A/P_B to calculate the TPR, which applies to the total power (sum over two layers). Then using the power ratio between the two layers, the MUST-near UE can calculate the EPRE for each layer and use that information for demodulation. In this case, the MUST-far UE will not make any assumptions on TPR and the existence of MUST-near UE is transparent to it.
When MUST-far UE is rank 1 and MUST-near UE is rank 2, the MUST-near UE will compute the total RE power from its P_A/P_B, and interpret it as the total power for both UEs. Then given then constraint that for the shared spatial layer, the power ratio is known from signaling, and for the two enhancement layers, the power is the same, the MUST-near UE can solve for the EPRE for each layer. For MUST-far UE, the existence of MUST-near UE is still transparent.
When MUST-far UE is rank 2 and MUST-near UE is also rank 2, the MUST-near UE will use its P_A/P_B to compute the total RE power. For each spatial layer, the power ratio is known from the signaling. However, there are not enough equations to solve for the power for each layer and one more equation is needed (we have 3 equations with 4 variables). For example, we add the additional restriction that the total power on each spatial layer is the same. Then we have enough equations to solve for the power for each layer.
When MUST-far UE is rank 2 and MUST-near UE is rank 1, the MUST-near UE will use its P_A/P_B to compute the total RE power. For the shared spatial layer, the power ratio is known from the signaling. However, there are not enough equations to solve for the power for each layer and one more equation is needed (we have 2 equations with 4 variables). For example, we add the additional restriction that the total power on each spatial layer is the same. Then we have enough equations to solve for the power for each layer.
[bookmark: c]Proposal 2. To facilitate the EPRE computation, for MUST-far UE rank 2 cases, introduce the restriction that the two spatial layers have equal total power.
Note in the last two cases, when the MUST-far UE is rank 2, the MUST-far UE will assume some TPR information computed from its own P_A/P_B setting. Since we determine the TPRs using MUST-near UE parameters, the actual TPR in general will not match the MUST-far UE assumption and there may be performance loss. But from the analysis at the beginning of this section, we consider the performance loss being acceptable.

3	Conclusions 
Based on the discussion presented in the paper, we have the following observations and proposals.
Observation 1: The MUST-far UE performance is not sensitive to the actual TPR for MUST-far UE, even if wrong TPR information is assumed.
Proposal 1. Use MUST-near UE P_A/P_B parameters to derive the various TPRs involved in the transmission.
Proposal 2. To facilitate the EPRE computation, for MUST-far UE rank 2 cases, introduce the restriction that the two spatial layers have equal total power.
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