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1. Introduction
In RAN4#79, MuST core part got started with WID [1], UE parameter estimation feasibility has been discussed on-line and off-line. In the email discussions [2], companies further discussed on Rel-14 MuST usecases, which also require specific review on the multi user parameter estimations in the usecases. In RAN4#80, we further discuss on multi user scenarios in MuST usecases. Currently, the email discussion has been made on supportive usecases based on RAN1 study assumption as
· Case 1: Superposed PDSCHs are transmitted using the same transmission scheme and the same spatial precoding vector 
· Case 2: Superposed PDSCHs are transmitted using the same transmit diversity scheme.

· Case 3: Superposed PDSCHs are transmitted using the same transmission scheme, but their spatial precoding vectors are different. 

In the last meeting, RAN4 has discussed UE behaviours and possible performances under the given cases, and reached to a way forward [3] as
· For MUST case 1 and 2, error in interference existence detection will lead to 100% BLER of the PDSCH
· For MUST cases 1 and 2, study blind detection feasibility of power ratio for MUST-near UE
· CRS TM : TM2, TM3, TM4 rank 1, TM4 rank 2
· DMRS TM : TM9 rank 1, TM9 rank 2
· For MUST case 3, further study blind detection feasibility on presence/precoder/modulation of interference UE in the following cases
· CRS-based TM with 2TX or 4 Tx when UE is scheduled with TM2 or TM4 rank 1
· DMRS-based TM with OCC2 DMRS or OCC4 DMRS when UE is scheduled with rank 1
· Further check if NAICS conclusions can be applied 

· Signaling is still beneficial for MUST case 3
In [5], we mainly discuss about case 1 and 2 parameter estimation. In this contribution, we mainly discuss about case parameter estimation of case 3 and support of multi-user scenarios. 
2. Discussion on Case 3 UE parameter Estimations 
Recalling back to previous study references, RAN4 has studied related UE capability through NAICS WI like parameter estimation, interference cancellation. Although various UE strategies of interference mitigations have been investigated, RAN4 still needs to study and discuss MuST case 3 since its intra-cell usecase and interference scenarios will be unique. 
Table 1 : Parameter lists for MuST UE demodulations

	Case
	Required parameter detection

	Case 3 with CRS-TMs
	· Existence
· Number of multi-users 
· Precoder

· Modulation order
· Power offset (if applicable like Figure 1)

	Case 3 with DMRS-TMs
	· Existence 

· Number of DMRS ports 

· Modulation order   


From NAICS study context, the UE parameter estimation on inter-cell transmission can be referred for the MuST study. The precoder search and modulation search functions are regarded similar as NAICS UE. However, while the inter cell interference in NAICS scenarios assumes strong interferers, the intra cell interference are not assumed strong between multi-users. The parameter estimation accuracy and performances are questionable. 

Observation 1 : Conditions for MuST blind parameter estimations under intra-cell scenarios are different from conditions for NAICS blind estimation under inter-cell interference scenarios.

Also in detection behavior point of view, LMMSE-IRC is considered as baseline, and RAN4 has studied enhanced detection schemes in the previous studies. A question occurs if a MuST UE gets substantial gains over simple LMMSE-IRC receiver using any enhanced processing. Depending on UE awareness of interference existence and precoders (in CRS TM), the UE can apply E-LMMSE-IRC. If the UE knows additional parameters, then it can use R-ML. In consequence, depending on UE assumption of parameters and candidate detectors, RAN4 will result in making different performance requirements. We propose RAN4 MuST WI to start the case 3 study over the possible scenarios of parameter estimations and detection under intra-cell scenarios. 
Proposal 1: Verify performance of MuST case 3 benefits depending on parameter estimation and candidate detectors
· Study multi-user Intra-cell interference profiles for further investigation.
· Study two scenarios as WF [4]

· DMRS-based TM with OCC2 DMRS or OCC4 DMRS when UE is scheduled with rank 1
· CRS-based TM with 4-TX when UE is scheduled with TM4 rank 1
· Investigate UE parameter estimation accuracy of Table 1 and signaling needs

· Investigate performance benefits of enhanced receiver such as E-MMSE-IRC and R-ML depending on the UE parameter assumption. 

3. Discussion on Mixed Usecases of case 1,2 and 3. 

RAN4 had email discussion on multi-user scenarios in MuST usecase in [2]. Through the email discussion, RAN4 identified found that there are various usecases of mixed case 1 and case 3 usecases. Conceptually, we can draw possible usecases as Figure 1. 
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Figure 1. Possible usecases of mixed case 1, 2 and case 3. 
( Each case must be further reviewed specifically associated with CRS-TM / DMRS TMs and number of MIMO layers / number of users)
We have another contribution conducting the case-1 parameter estimation feasibility study in [5], and we found that in some of limited cases, the NOMA power ratio detection may be feasible. However, we could not generalize the observations for further cases especially like Figure 1. Also, it seems very difficult to investigate estimation feasibility with all the open cases. For CRS-TMs, if power ratio must be estimated on the top of the precoder search, we would assume that the scenario itself is not practical because the search domain is extensively extended. This WI considers even 4-TX precoders. Maybe, RAN4 can further discuss CRS-TM transmission assumptions like mandating an eNB to utilize orthogonal precoders, or an eNB signals all the parameters. Also, the performance benefit is another interesting point that RAN4 needs to check. Unless signaling is provided, we propose to preclude usecases applying different power ratio across MIMO layers in CRS-TMs.
Proposal 2 : Unless signaling is provided, we propose to preclude usecases applying different power ratio across MIMO layers in CRS-TMs.
For DMRS TMs, Figure 1-(a) and Figure-(c) cases are equivalent, even Figure-(c) case can be more feasible for NOMA UE parameter estimation. However, it truly increases UE existence detection complexity depending on the number of UEs and the number of MIMO-layers, and these factors need to be limited for practical implementations or be signaled.
Proposal 3 : Examples in Figure 1 are considerable with DMRS TMs. However, it truly increases UE existence detection complexity depending on the number of UEs and the number of MIMO-layers, therefore these factors need to be limited for practical implementations otherwise be signaled. 

4. Conclusions

In this contribution, we discuss about parameter signalling needs on multi users scheduling in MuST scenarios. 
Proposal 1: Verify performance of MuST case 3 benefits depending on parameter estimation and candidate detectors

· Study multi-user Intra-cell interference profiles for further investigation.
· Study two scenarios as WF [4]

· DMRS-based TM with OCC2 DMRS or OCC4 DMRS when UE is scheduled with rank 1
· CRS-based TM with 4-TX when UE is scheduled with TM4 rank 1

· Investigate UE parameter estimation accuracy of Table 1 and signaling needs

· Investigate performance benefits of enhanced receiver such as E-MMSE-IRC and R-ML depending on the UE parameter assumption. 

Proposal 2 : Unless signaling is provided, we propose to preclude usecases applying different power ratio across MIMO layers in CRS-TMs.

Proposal 3 : Examples in Figure 1 are considerable with DMRS TMs. However, it truly increases UE existence detection complexity depending on the number of UEs and the number of MIMO-layers, therefore these factors need to be limited for practical implementations, otherwise be signaled. 
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