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1 Introduction

In RAN #71 meeting, a new work item, i.e., downlink multiuser superposition transmission (MUST) for LTE was approved. According to the WID [1], one of the objectives is to specify the MUST category 2. In RAN WG1 meeting #85, the following agreement was made [2]:

Agreement:

· For Case 1 and 2 described in MUST WID, Far UE’s modulation order is limited to QPSK when it is co-scheduled with near UE in a given subframe.
· For MUST case 1/case 2/case 3, dynamic switching between MUST and non-MUST operation is supported

In RAN WG1 meeting #86, the following agreement was made [3]:

Agreement:
· The following assistance information is provided to MUST-near UE

· For CRS based transmission schemes in MUST Case 1, the information of “existence of MUST interference” and “power ratio” is provided for each spatial layer

· For MUST Case 2, “existence of MUST interference” and “power ratio” are signaled

In this contribution, we discuss the power allocation issue for MUST Case 1&2 in CRS-based transmission modes.   
2 Discussion
2.1 On PDSCH power allocation

For a UE in non-MUST transmission mode, eNB would allocate PDSCH EPRE for this UE by taking into account its location within the cell. In particular, the corresponding PDSCH EPRE for a cell-center UE is usually smaller than that for a cell-edge UE. Thus, for a pair of MUST UEs in Case 1 or 2, the MUST-near UE may have smaller PDSCH EPRE, denoted by P1, than that of the paired MUST-far UE, denoted by P2, on the condition that they are scheduled as a single transmission UE, respectively. Thus when these two UEs are scheduled to be paired in MUST operation, it is better for eNB to allocate PDSCH EPRE to be P2 rather than P1 in order to maintain the performance for both UEs. 

Note that, a UE in CRS-based transmission modes can obtain the PDSCH EPRE according to the semi-statically configured parameters including CRS EPRE and UE-specific parameter PA. It has been agreed that dynamic switching between MUST and non-MUST operation is supported for MUST case 1&2, and a MUST-near UE can be switched to be paired with different MUST-far UEs in a dynamic manner.  This may lead to different allocated PDSCH EPRE for a MUST-near UE when it is paired with different MUST-far UEs that have different values of P2. In this case, the MUST-near UE cannot obtain the exact PDSCH EPRE due to the fact that the parameter PA is semi-static. 

To solve this problem, eNB can allocate the same PDSCH EPRE for all paired MUST UEs in a scheduling period. Thus for a MUST-near UE, the allocated PDSCH EPRE are of the same value even if it is paired with different MUST-far UEs. And a common power parameter denoted by PA_MUST can be introduced for MUST UEs where all the potential MUST UEs are configured with the same PA_MUST. In this case, a MUST capable UE can be configured with two power parameters, i.e., a legacy UE-specific PA and a common PA_MUST. When a MUST capable UE is scheduled in MUST transmission mode, it obtains the allocated PDSCH EPRE according to PA_MUST and CRS EPRE. And when it is scheduled in non-MUST transmission mode, it obtains the allocated PDSCH EPRE according to legacy PA and CRS_EPRE.
Proposal 1: Introduce new higher layer parameter to assist UEs to obtain its power allocation in CRS-based transmission modes.

2.2 On power assignment between paired MUST UEs

For the case that the MUST-near UE has two layers while the paired MUST-far UE has only one layer, the following two options on the power assignment for the non-MUST layer can be considered.

· Option 1: The transmit power on the non-MUST spatial layer is equal to the power of the MUST-near UE on the MUST spatial layer.
· Option 2: The transmit power on the non-MUST spatial layer is equal to the total power on the MUST spatial layer.

If Option 2 is adopted, the MUST-far UE can only get less than 50% transmit power from eNB. Since a MUST-far UE is probably located at cell edge, it needs most of the eNB transmit power to ensure high detection performance. Thus, Option 1 is preferred.

Proposal 2: When a MUST-near UE with two layers is paired with a MUST-far UE with a single layer, the transmit power on the non-MUST spatial layer is equal to the power of the MUST-near UE on the MUST spatial layer. 
3 Conclusions
In this contribution, the power allocation issue for MUST Case 1&2 in CRS-based transmission modes is discussed. And the following proposal is given.
Proposal 1: Introduce new higher layer parameters to assist MUST UE obtain its power allocation in CRS-based transmission modes.
Proposal 2: When a MUST-near UE with two layers is paired with a MUST-far UE with a single layer, the transmit power on the non-MUST spatial layer is equal to the power of the MUST-near UE on the MUST spatial layer. 
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