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1. Introduction
In this contribution, we discuss allocation schemes in power-layer domain for the downlink multiuser superposition transmission [1].


2. Discussion
In RAN1 #80bis meeting, following agreements were reached [2]:
	Agreements:
· Targeted intra-cell interference scenarios
· Up to two superposed data layers from two co-scheduled UEs per spatial layer (or beam) are considered in this study
· FFS maximal number of spatial layers (or beams) in a cell considered in this study



	Agreements:
· The same precoder for the superposed UEs is considered.
· The case when rank1 precoder vector for UE1 is v1,1 and rank2 precoder matrix for UE2 is [v2,1 v2,2] and  v1,1 = v2,1  is also considered as the same precoder case.
· Although this does not preclude different precoder case, companies should provide detailed assumption for different precoder case, e.g., availability of the other UE’s precoder information and receiver assumptions, etc.



According to the above agreements, we discuss several issues of downlink power allocation schemes.




2.1. Multiple Far-UE Issue
According to the agreements, different UEs can be superposed on each layer as illustrated in Figure 1. Assigning different Far-UEs data along with the same Near-UE’s data per layer increases the signaling overhead and the Near-UE receiver’s complexity since the Near-UE has to decode both the Far-UEs data and its own data (for example, some cases may require multiple decoders to handle different Far-UEs data). It should be noted that the above multiple Far-UE’s data issue occurs not only in spatial domain (i.e. inter-layers) but also in frequency domain (i.e. inter-resource blocks).
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Figure 1. An Example of Multiple Far-UE Case
(Near-UE: green, Far-UE#1: red, Far-UE#2: yellow)

Observation 1: When multiple Far-UEs are superposed on a UE, the Near-UE needs information (e.g. C-RNTI, MCS, RV, TM, allocated RBs, number of layers, precoder, allocated power ratio and so on per Far-UE) of all superposed Far-UEs’ data to decode data for different UEs resulting in higher signaling and UE receiver complexity.

Proposal 1: RAN1 should take into account cases of multiple Far-UEs superposed on a UE.


2.2. Near-Far-UE Issue
It is possible a UE is assigned as the Near-UE on the first layer and as the Far-UE in the second layer. This is shown in Figure 2. We will refer to this scenario as the “Near-Far-UE” in this contribution.
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Figure 2. An Example of Near-Far-UE case
(Near-UE: green, Far-UE: red, Near-Far-UE: yellow)

Observation 2: A UE may be Near-UE and Far-UE simultaneously.

In this case, Near-Far-UE needs complexed information due to its complexed allocation. In addition, legacy UEs cannot become Near-Far-UE unlike Far-UE It should be noted that the Near-Far-UE issue occurs not only in spatial domain (i.e. inter-layers) but also in frequency domain (i.e. inter-resource blocks).

Proposal 2: RAN1 should take into account impacts of power allocation cases such as a UE which is Near-UE and Far-UE simultaneously.


3. Conclusion
In this contribution, we present our consideration on issues of downlink power allocation schemes.

Proposal 1: RAN1 should take into account cases of multiple Far-UEs superposed on a UE.
Proposal 2: RAN1 should take into account impacts of power allocation cases such as a UE which is Near-UE and Far-UE simultaneously.
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Annex: Superposition Pattern in Power-Layer domain

Table A1. An Example of Layer-Rank based power allocation
(Resources of Near-UE is green and ones of Far-UE is red; vertical-horizontal is power-layer)
	
	The number of rank of (Near-UE, Far-UE)

	
	(1, 1)
	(2, 1)
	(1, 2)
	(2, 2)

	The number of superposed layers
	0*
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	1
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	2
	-
	-
	-
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	* A case of 0 superposed layers is just MU-MIMO, and then we think this case is outside the scope of consideration at this discussion.
** This case may not occur in realistic case, but similar cases may occur among more than 2 UEs as shown in Figure 2.
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