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1 Introduction

In RAN67 meeting a revisited study item on Downlink Multiuser Superposition Transmission for LTE has been approved [1]. The main objective of the study item is to identify and study possible enhancements of downlink multiuser transmission schemes within one cell by increasing multiplexing gains. More specifically, the potential gain of the transmission schemes enabling the simultaneous transmission of more than one layer of data for more than one UE using the same spatial precoding vector or transmit diversity scheme over the same REs should be investigated. In order to start evaluation the preferred deployment should be identified along with corresponding simulation assumptions. In this contribution we provide our views on the scenarios that should be considered in the evaluations of downlink multiuser superposition transmission techniques and target physical channels. 
2 Discussion on the scenarios
Deployment scenarios for system-level evaluations:
During Rel-10/11/12 different deployments has been identified for evaluations of LTE-A enhancements, which covers different scenarios of the LTE network operation including homogenous / heterogeneous networks, ideal / non-ideal backhaul links, etc. [2-4]. In principle, the existing deployment scenarios and corresponding simulation assumptions can be reused for the evaluation of Rel-13 downlink multiuser superposition transmission techniques. However, in order to limit the simulation efforts to a reasonable level, some prioritization of the deployment scenarios for evaluations is required.
It is a common understanding that multiuser superposition transmission could be efficient when the deployment satisfies the following conditions:

· There is sufficiently large fraction of the active UEs in the served area

· The propagation environment of the deployment provides sufficiently high range in the propagation loss 

The first requirement is essential for all multi-user transmission technique to provide sufficient multi-user diversity for user pairing. The second requirement is mainly relevant to superposition transmission scheme proposed in SID. It implies that the paired UE should have substantially different propagation condition to provide efficient non-orthogonal multiplexing of the the signals. It can be seen that among available scenarios defined in [2-4] mainly homogenous deployment could fulfil the both requirements. Therefore, we propose to focus evaluation of multiuser superposition transmission techniques on the homogenous deployment scenarios. 
It should be noted that for evaluation of homogenous deployment scenarios uniform UE distribution is considered. However, presence of the buildings, shops, bus stops, etc. makes the user distribution non-uniform in practical deployment scenarios. Considering this observation, we propose to adopt non-uniform UE distribution for homogenous deployment scenario (see Figure 1), in addition to commonly used uniform distribution. Non-uniform distribution of the UEs within the served area, would help to ensure (at least for LOS users) that there sufficient number of UEs employing the same spatial precoding vectors as required by simultaneous transmission techniques.
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Figure 1: Proposed non-uniform UE distribution for homogenous deployment
Considering other deployment scenarios such as small cells, three scenarios were typically considered in the evaluation of LTE-A enhancements [4]:
· co-channel small cell scenario (e.g. Scenario 1)

· non co-channel  (e.g. Scenario 2a/2b)

· isolated  (e.g. Scenario 3)

Comparing to homogenous deployment, small cell scenarios would have limited number of candidate UEs for multiuser transmission due to relatively small coverage area of the small cell. This limitation is more pronounced in the co-channel small cell scenario, where the coverage area of small cell is additionally reduced by the co-channel signal from the overlay macro cell. Therefore, if small cell deployments are considered in the evaluation of simultaneous transmission techniques, only non co-channel and/or isolated small cell deployments scenarios should be used for evaluations. Summarizing discussion above on the preferred deployment scenario the following proposals can be made:
Proposal:

· For the evaluation of multiuser superposition transmission focus on homogenous deployment scenarios
· Consider non-uniform distribution of the users in the macro cell area

· Non co-channel and isolated small cells deployments scenarios (i.e. Scenario 2a and 3 [3]) may be also considered 
Target physical channels:

The main physical channel that is typically considered for the enhancement by multiuser superposition transmission is PDSCH. At the same PDSCH brings several technical challenges for the practical deployment of such transmission scheme such as dynamicity of the resource allocations of the multiplexed signals, variability of intra-cell interference, limited processing time at the UE, high level and dynamicity of inter-cell interference. In contrast PMCH, which is used to provide MBMS service in LTE, is not subject to this practical constraints and, therefore, may have a potential for the improvement through the use of multiuser superposition transmission. More specially, multiplexing of the additional PMCH signal on top of the existing PMCH signal could enhance the MBMS performance in the backwards compatible manner by providing different PMCH data rates depending on the UE geometry. Given that processing time budget for MBMS is bigger than for PDSCH, implementation of the more advanced receivers such as CWIC for demodulation of PMCH transmitted using multiuser superposition technique should be more feasible. Therefore, the following proposal can be made:
Proposal:

· Consider studying downlink multiuser superposition transmission for PMCH in addition to PDSCH.
3 Conclusions
In this contribution, we have provided our preference on the scenarios that should be considered in the evaluations of downlink multiuser superposition transmission schemes and target physical channels that should be used for the enhancements. Based on the discussion, the following proposals have been made:

· For the evaluation of multiuser superposition transmission focus on homogenous deployment scenarios

· Consider non-uniform UE distribution in the macro cell area

· Non co-channel and isolated small cells deployments scenarios (i.e. Scenario 2a and 3 [3]) may be also considered 

· Consider studying downlink multiuser superposition transmission for PMCH in addition to PDSCH
References
[1] RP-150456, Study on Downlink Multiuser Superposition Transmission for LTE, MediaTek Inc, Shanghai, China, March 9 - 12, 2015.
[2] 3GPP TR 36.819, Coordinated multi-point operation for LTE physical layer aspects, v. 11.2.0, September 2013.
[3] 3GPP TR 36.872, Small cell enhancements for E-UTRA and E-UTRAN - Physical layer aspects, v.12.1.0, December 2013.
[4] 3GPP TR 36.866, Study on Network-Assisted Interference Cancellation and Suppression (NAIC) for LTE, v.12.0.0, March 2014.
PAGE  
3/3

UE cluster
UE
eNB



