3GPP TSG RAN WG1 Meeting #80bis

R1-152091
Belgrade, Republic of Serbia, 20th – 24th April 2015
Source:
KDDI

Title:
Deployment scenarios of downlink multiuser superposition transmission for LTE
Agenda Item:
7.2.7.1
Document for:
Discussion and decision
1. Introduction
The study item (SI) entitled “Study on Downlink Multiuser Superposition Transmission for LTE” was approved by the RAN plenary #67 [1], and two time units have been assigned for this SI to discuss deployment scenarios, evaluation methodology and so on. As for the solution considered in this SI, it might be a useful technique for operators since there is a possibility that it could enhance cell capacity without changing their network deployment. In this contribution, we express our preferences for the deployment scenarios of downlink multiuser superposition transmission for LTE.
2. Discussion
In the objectives section of SID, the following is stated.

	· Investigate the potential gain of schemes enabling the simultaneous transmission of more than one layer of data for more than one UE without time, frequency and spatial layer separation (i.e. using the same spatial precoding vector or the same transmit diversity scheme over the same REs) over the existing Rel-12 techniques.
· Identify required standard changes needed to assist UE intra-cell interference cancellation or suppression for the objectives listed above.


We understand from the first bullet point listed above that this SI will be discussed under the assumption that there is no new network configuration which would lead to a major change in deployment, such as a new antenna configuration. From the second bullet point, we understand that we will also discuss required standard changes which are needed to manage intra-cell interference only. Therefore, we think that there is no compelling need to define a new deployment scenario, and that RAN1 should try to reuse existing scenarios, which is also desirable from the viewpoint of RAN1 workload reduction.
Observation: RAN1 should reuse the existing deployment scenarios as much as possible.
Another important aspect of the deployment scenario which we need to consider in this SI is the extent of cell coverage achievable by one cell. The basic idea of downlink multiuser transmission treated in this SI is that transmission data to both near UEs to a serving eNB and far UEs from the eNB are multiplexed on the same REs with superposition coding on the eNB side, and that the data are separated by advanced receivers such as successive interference cancellation (SIC) on the UE side [2]
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[3]. If the UEs are located within a wide coverage area of a cell and the eNB can perform flexible selection of near UEs and far UEs by means of a scheduler, then we might obtain a system-level gain by applying superposition coding to the network. As shown in Figure 1(a), a homogeneous network which consists of macro cells is a network consistent with such conditions, and it could be one applicable scenario. From the current network condition where traffic load in macro cells, especially in urban areas, is high, additional system-level gain by this technique is desirable.
Proposal 1: Homogeneous network consisting of macro cells is one of the target scenarios for evaluation.
At the same time, the small cells also represent an important deployment scheme for higher frequency bands such as 3.5 GHz to accommodate higher traffic load in hot spots in urban areas. However, as shown in Figure 1(b), UEs are located within a small coverage area in the case of a small cell, and the coverage range from the serving eNB in a small cell is narrower than that in a macro cell, which might lead to degraded flexibility in selection of near UEs and far UEs. From an operator’s point of view, it is beneficial to identify possible system-level gain even in small cell area coverage, where we can reuse a heterogeneous network scenario of Small Cell Enhancement (SCE) scenario 2a.
Proposal 2: The case of small cell area coverage is also evaluated to identify possible system-level gain. SCE scenario 2a can be reused.
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(a) Macro cell area coverage                    (b) Small cell area coverage
Figure 1: Cell area coverage for downlink multiuser superposition transmission
3. Conclusion
In this contribution, we discussed our views on the deployment scenarios of downlink multiuser superposition transmission for LTE from an operator’s point of view. Our proposal is summarized as follows
Proposal 1: Homogeneous network which consists of macro cells is one of the target scenarios for evaluation.

Proposal 2: The case of small cell area coverage is also evaluated to identify possible system-level gain. SCE scenario 2a can be reused.
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