
3GPP TSG-RAN WG1 #85
R1-164593
Nanjing, China 23rd - 27th May 2016
Agenda item:
6.2.4.1
Source: 
Sequans Communications
Title: 
down-selection for superposition scheme
Document for:
Discussion  
1. Introduction
In the last RAN1#84bis meeting, there was a discussion on down-selection of power-ratios (single vs multiple power ratios) and down-selection of modulation order of far-UE (whether QPSK restricted or not) . In this paper we suggest more related topics to be discussed in the upcoming meeting
2. Discussion
Single or multiple power-ratio sets
It is still an open issue how to derive the power ratio by the UEs which a MUST scheme comprises. Whether explicitly signalled or blindly detected by the UE itself, the set of power ratios still needs to be specified at least for the case of CRS TMs. we see two options: 
· Specify only a single set of power-ratios (if multiple power ratios is supported)
· This means that large enough set has to be defined to support various combinations of (UEN, UEF) so that scheduling is not limited. With large set, blind detection complexity is more demanding where with signalling it is less critical. 

· Using multiple sets or subsets of power-ratios 
· This is useful to have finer granularity for the power ratio steps. For example, for better support of different cell sizes. If power ratio can be detected blindly, configuring UE with a subset is also an option.  
Proposal #1: discuss whether to support single power-ratio set or multiple-sets 
Far-UE modulation order 

One of the observations in [1] was that QPSK accounts for 90% of MUST far-UE modulation order. If far-UE is restricted to QPSK then near-UE does not has to blindly detect the modulation order (if will be required) and detection is simplified. Also, it means that far-UE can be unaware of the actual power-ratio. Nevertheless, if far-UE is for example MUST capable UE, it can utilize its advanced receiver and signalling capabilities to detect the necessary parameters and in this case there is no need for such restriction. 
Proposal #2: consider also far-UE with non-QPSK constellation
Same resource allocation restriction
With resource allocation of the paired UEs tied together, the following advantages are foreseen: 

·  No need to signal in which RB the far-UE is allocated. 

· Blind detection performance is improved, if needed
On the other hand, there are still several limitations with this restriction:
· The scheduler does not consider optimal frequency selectivity. For example, near UE is scheduled wideband, while far-UE prefers to be scheduled over a non-faded sub-band. With RA restriction, far-UE will be scheduled wideband. This will degrade its performance which is poor anyway. 

· When band-limited (BL) UEs (i.e. Cat-M1 or NB-IoT) are operated in the same carrier as MUST UEs, they can be appropriate candidates to serve as far-UEs as described in [2]. With same resource allocation restriction, it can only be achieved with near-UE is also scheduled as BL UE. This is expected to degrade the overall gain.  
Proposal #3: do not restrict resource allocation of the co-scheduled UEs to be the same
UE that is both far-UE and near-UE
One of the conclusions in [1] was that legacy UE can be a far-UE. This obviously says that also non-legacy (i.e. MUST capable) UE can serve as the far-UE. But there is still an option that this UE is both far-UE and near-UE when within one spatial layer a UE is far UE where within different spatial layer it is the near-UE

Proposal #4: discuss if a co-scheduled UE can be simultaneously both far-UE and near-UE 
Support of BL/CE limited UEs 

Pairing bandwidth limited UE or UE in coverage enhancements as the far-UE can provide additional scheduling gain. It is expected that dense deployment of BL/CE UEs will be common, and is intuitive to think of superposition of these with normal UE. Also when considering UEs which are operating in coverage enhancements, their SNR is very low and DL transmission towards them can be very long. So pairing them as the far-UE can provide gain.

Proposal #5: discuss if MUST scheme shall support BL/CE UE as the far UE  
Conclusion
In this contribution we suggest to already down-select between possible design options. We propose the following – 
 Proposal #1: discuss whether to support single power-ratio set or multiple-sets 

Proposal #2: consider also far-UE with non-QPSK constellation

Proposal #3: do not restrict resource allocation of the co-scheduled UEs to be the same

Proposal #4: discuss if a co-scheduled UE can be simultaneously both far-UE and near-UE 
Proposal #5: discuss if MUST scheme shall support BL/CE UE as the far UE  
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