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1. Introduction
The work item of “Downlink Multiuser Superposition Transmission for LTE” (MUST) was approved in RAN Plenary Meeting #71 [1]. In this contribution, two issues regarding the downlink power allocation of MUST are discussed. 
The first issue is with regards to the power allocation in Case 1 when DMRSs are not present in the PRB. According to the specifications, when DMRSs are not present, the ratio of PDSCH EPRE to CRS EPRE is denoted by a UE specific parameter. One problem arises when the near- and far-users have different values on the UE specific parameter. 

The second issue is about the MUST power ratio in Case 1 when DMRSs are present in the PRB. According to specifications, for DMRS based transmission modes (TM), a UE will assume PDSCH_EPRE and DMRS_EPRE are the same on those OFDM symbols with DMRS. Therefore, for MUST Case 1, the information of the power ratio  on a spatial layer may be signalled to users by having transmit powers P and (1-)P on two DMRS antenna ports. We will discuss whether this method works.
2. Power allocation when DMRS are not present in Case 1
According to TS 36.213, the ratio of PDSCH EPRE to CRS EPRE among PDSCH REs for each OFDM symbol is denoted by either A or B depending on whether the OFDM symbol contains CRS. The parameter A is UE specific. We consider the DL power allocation of MUST in an OFDM symbol without CRS. For OFDM symbols containing CRS, the same rule can be applied. 

Denote the parameter A of the MUST near- and far-users as A,near and A,far, respectively. Consider a legacy UE which is scheduled as a MUST far-user in Case 1. If none of the following three conditions is met

· non-QPSK modulation
· rank-n transmission, with n>1

· configured with higher layers parameter servCellp-a-r12
the legacy far-user does not require the parameter A,far to perform signal detection when DMRS RSs are not present in the PRB. In this case, the near-user can use his A,near (or some other parameter known to both the eNB and him) to compute the power of the superposed signal. Specifically, the PDSCH_EPRE of the superposed signal is equal to A,near *CRS_EPRE. Given the power ratio  of MUST, to the knowledge of the near-user, the powers of the near- and far-users’ signals are equal to 
(1-)A,near *CRS_EPRE
and 
A,near *CRS_EPRE,
respectively. The near-user can use this information for its signal detection. Whether the power ratio  is obtained by network assistance or UE blind detection (BD) will be decided based on RAN4’s BD evaluation results.
However, if any of the above three conditions is met, the legacy far-user assumes its own PDSCH power as A,far *CRS_EPRE for signal detection. To avoid signal detection degradation at the far-user due to his wrong understanding about the power allocation, the transmitter would do the power allocation based on the far-user’s understanding. Given the MUST power ratio , the PDSCH power of the near-user is equal to (1-)*A,far *CRS_EPRE/. A problem occurs that how the near-user knows the signal powers of 

(1-)A,far *CRS_EPRE/and    A,far *CRS_EPRE,

for the near- and far-users, respectively.

Two solutions are provided below:

· Solution 1: Avoid the problem by scheduling constraints, i.e., if a legacy user is scheduled as a MUST far-user, none of the three conditions will be true.
· Solution 2: All far-users are configured with the same value of A,far, and a near-user obtains the value of A,far by higher layer signaling. 
Solution 1 is an implementation based solution, and specification change is not needed. To support Solution 2, a new higher layer signalling should be defined to inform the near-user with the value of A,far, and based on which the near-user computes the power allocation for the near- and far-users’ signals. 

Proposal 1: New higher layer signalling is defined to enable the near-user to compute the power allocation of the near- and far-users’ signals in Case 1 when DMRS are not present in the PRB.
3. Conclusion
In this contribution, two issues regarding the downlink power allocation of MUST were discussed. The first issue was with regards to the power allocation in Case 1 when DMRSs are not present in the PRB. The second issue was about the signalling of the MUST power ratio in Case 1 when DMRSs are present in the PRB. We had the following proposals.

Proposal 1: New higher layer signalling is defined to enable the near-user to compute the power allocation of the near- and far-users’ signals in Case 1 when DMRS are not present in the PRB.
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