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1 Introduction
In RAN#67, a revised study item on Downlink Multiuser Superposition Transmission for LTE has been approved [1]. The main objectives of the study item are to identify and study possible enhancements of downlink multiuser transmission schemes within one cell. Furthermore, the revised SI is specifically focusing on the transmission scheme 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 [1].
In this contribution, we present Samsung’s view on the details of the deployment scenario for LTE DL multi-user superposition transmission.
2 Discussion on deployment scenario
In Rel-12 NAICS SI, RAN1 has already identified and concluded several deployment scenarios to evaluate the performance gain of advanced receiver, as listed below [2].

· NAICS Scenario 1: Homogeneous network, macro only, ISD = 500m, ITU UMa channel model
· NAICS Scenario 2a: SCE Scenario 1, with the modification that the small cell deployment is sparse not clustered and non-ideal backhaul between macro-eNBs
· NAICS Scenario 2b: Same as NAICS Scenario 2a, but with fiber backhaul between macro-eNBs
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Figure 1: NAICS scenarios 

 Since the SI LTE DL multi-user superposition transmission is targeted on the similar aspect of LTE system enhancement as NAICS, i.e. advanced receiver design, it is straight forward to re-use the NAICS scenarios mentioned above. Meanwhile, it is unnecessary to distinguish scenario 2a and 2b because the SI is only interested on intra-cell interference mitigation and no inter-eNB (inter-site) signaling exchange is required. So, our first proposal on deployment scenario 1 is

 Proposal 1: Consider two deployment scenarios: NAICS scenario 1 (Homogeneous deployment) and NAICS scenario 2a/2b (Heterogeneous deployment)
Regarding the channel of interest, LTE nowadays support both the multi-user multiplexing on both data channel PDSCH and control channel EPDCCH. Obviously, the superposition transmission and IS/IC receiver is expecting to provide significant throughput performance gain. Therefore, PDSCH should be given priority in the SI. Meanwhile, although the superposition transmission and IS/IC receiver is also applicable to EPDCCH in principle, we consider it as low priority unless operators see a strong need to further boost EPDCCH channel capacity.
Proposal 2: Prioritize the study for PDSCH channel
For PDSCH related enhancement, first of all, both CRS based (TM2, TM3, TM4, TM5) and DMRS based (TM8, TM9, TM10) should be covered. Furthermore, it has been further clarified that the objectives of the revised SI is limited to using the same spatial precoding vector or the same transmit diversity scheme over the same REs [1].
· 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.
Therefore, the cases with same CRS-based transmission scheme and same DMRS-based transmission scheme should be prioritized, as shown in Table 1. However, on one hand, limiting the study to the same transmission scheme may bring the benefits of e.g. minimization of signalling overhead and specification impact, and UE implementation complexity reduction. On the other hand, Table 2 shows some potential useful multi-user TM combination with different CRS-based transmission scheme (e.g. the paired Far UE is scheduled with wideband TM2 scheme) and mixed CRS/DMRS-based transmission scheme (e.g. the paired Far UE is legacy Rel-8 UE or scheduled with wideband TM2 scheme). Excluding those cases from the supporting list may limit the usage of superposition transmission due to the scheduler restraint, especially considering TM2(SFBC) is served as the fall-back transmission scheme. Thus, RAN1 WG need a further discussion on the usage of different CRS-based transmission scheme and mixed CRS/DMRS-based transmission scheme those combinations. 
Proposal 3: Prioritize the TM combination with the same CRS-based transmission scheme and same DMRS-based transmission scheme as shown in Table 1.

Proposal 4: For the combination with different CRS-based transmission scheme and mixed CRS/DMRS-based transmission scheme (as shown in Table 2), further discussion and clear work scope definition is needed.

Table 1: Prioritized TM combination list

	TM Combination
	Near UE
	Far UE

	Same CRS-based

transmission scheme
(Prioritized)
	TM2
(SFBC)
	TM2
(SFBC)

	
	TM3
(Large Delay CDD)
	TM3
(Large Delay CDD)

	
	TM4/TM5
(Closed loop SM)
	TM4/TM5
(Closed loop SM)

	Same DMRS-based

transmission scheme

(Prioritized)
	TM8/9
	TM8/9

	
	TM10
	TM10


Table 2: Others TM combination list (Examples)
	TM Combination
	Near UE
	Far UE

	Different CRS-based

transmission scheme

(examples)
	TM3
(Large Delay CDD)
	TM2

(SFBC)

	
	TM4
(Closed loop SM)
	TM2

(SFBC)

	Mixed CRS/DMRS-based

transmission scheme

(examples)
	TM8/9/10
	TM2

	
	TM8/9/10
	TM4 Rank 1


Lastly, on the support of antenna number, intuitively the superposition transmission may bring more performance gain in case that transmit antenna number is limited (e.g. 1, 2, 4), i.e. the spatial precoder separation is not sufficient to support traditional multi-user spatial multiplexing. For the larger antenna number system (e.g. with Rel-10 8Tx codebook deployment), the superposition transmission will bring additional multi-user multiplexing gain within a beam especially in a user dense network. Therefore, it is beneficial to cover the cases with 2, 4, 8 transmit antenna.

On the receiver side, UE is assumed to be equipped with 2 receiver antenna in most RAN1 study up to Rel-12, which is also reflecting the market status nowadays. In Rel-13, RAN4 is going to define the performance requirements for 4 Rx receivers while the details are still quite open, e.g. receiver type and etc. Thus, it is still suggested to consider 2 Rx case as the baseline in Rel-13 superposition transmission study. 

Proposal 5: On the configuration of antenna number, cover the cases with 2, 4, 8 transmit antenna and prioritize 2 receiver antenna case. 
3 Conclusions
In this contribution, we discussed details of the deployment scenario for LTE DL multi-user superposition transmission. Our proposals are: 
Proposal 1: Consider two deployment scenarios: NAICS scenario 1 (Homogeneous deployment) and NAICS scenario 2a/2b (Heterogeneous deployment)

Proposal 2: Prioritize the study for PDSCH channel
Proposal 3: Prioritize the TM combination with the same CRS-based transmission scheme and same DMRS-based transmission scheme as shown in Table 1.

Proposal 4: For the combination with different CRS-based transmission scheme or with mixed CRS/DMRS-based transmission scheme (as shown in Table 2), further discussion and clear work scope definition is needed.

Proposal 5: On the configuration of antenna number, cover the cases with 2, 4, 8 transmit antenna and prioritize 2 receiver antenna case. 
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