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Introduction
In RAN#71, new MUST WI was approved [1]. It aims to specify necessary mechanisms to enable downlink multiuser superposition transmission with assistance information from serving eNB to an advance UE experiencing intra-cell interference. An advance UE is expected to be able to supress intra-cell interference between co-scheduled UEs for following cases:

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

For above cases, the following detail objectives are included:
1. (RAN4) For Case 1, 2 and 3, identify and agree on the parameter combinations that could be blindly detected jointly for MUST based on TR36.859 and RAN1’s recommendation.
2. (RAN1) For Case 1 and 2 using up to 2 Tx CRS-based transmission schemes, specify downlink multiuser superposition transmission scheme(s) for MUST category 2 with multiple transmission power ratios or MUST category 2 with single transmission power ratio & legacy constellation for co-scheduled MUST users in each constellation combination.
· Down-selection should be further discussed in RAN1.
3. (RAN1) For Case 1 and 2 using up to 2 Tx CRS-based transmission schemes, specify necessary mechanisms to enable efficient MUST operation.
· The configuration of downlink multiuser superposition transmission.
· Starting from the candidate parameters of assistance information identified in TR 36.859 and based on the RAN4 identified parameter combinations which could be jointly blindly detected, specify the mechanism to provide MUST assistance information to a UE using R-ML receiver, which may include assistance signalling and blind detection.
4. (RAN1) For all three Cases using up to 4 Tx CRS-based or up to 8 Tx DMRS-based transmission schemes, evaluate the system-level performance based on the evaluation methodology and assumptions in TR36.859.
5. (RAN1) For all three Cases using up to 4 Tx CRS-based or up to 8 Tx DMRS-based transmission schemes, identify and, if needed, specify necessary enhancements for MUST operation, following the outcomes of objective 1 to 4.
6. (RAN2) Specify necessary higher-layer signalling to support the objectives listed above.
Note: CSI enhancement is not part of this WI.

In this contribution, we discuss some operational and signalling aspects for efficient MUST operation as per the focus of item 3 of the above detail objectives.
Discussion

Decoding order assistance 
In MUST, the serving eNB co-schedules UEs on the same physical resources. In this case, the UE differentiation is achieved in the power domain where transmission power allocated to one UE is much larger than that of the other UE. The UE that is allocated smaller transmission power, MUST-near UE, is expected to cancel or suppress the co-channel interference from shared data channel of the other UE, MUST-far UE, before demodulating its own shared data channel. In principle, the MUST-near UE signal being transmitted at low power may only appear as noise at the MUST-far UE which is only expected to perform demodulation/decoding of its own shared data channel.  

According to item 3 of detail objectives, it is required to specify necessary mechanisms to enable efficient MUST operation. How the eNB scheduler decides which UE is transmitted with lower power between the two co-scheduled UEs is an eNB implementation issue. However, how a UE could efficiently assume whether it is required to estimate and suppress intra-cell interference requires further discussion.  There could be at least two options for UE to assume whether it is expected to cancel or suppress intra-cell interference:
· Option 1: Through eNB assistance signalling.
· Option 2: Part of MUST UE assumption.

Advantages and challenges of above options are summarized in Table 1.


 
[bookmark: _Ref433359438]Table 1: Advantages and Challenges of decoding order assistance options
	Option
	Advantages
	Challenges

	Option 1
	· Less UE power consumption as interference cancellation functions only executed whenever necessary.
· Better UE performance as interference cancellation is attempted only whenever necessary. 
	· Need MUST UE specific signalling.
· If decoding assistance is provided on subframe basis, then a new DCI is required.  

	Option 2
	· No need for UE specific signalling.
	· Increase UE power consumption as MUST UE attempts to cancel interference dynamically in every subband in every subframe.
· Performance could be impacted when attempting to cancel interference that is not present. 




Observation 1:  Further discuss advantages and challenges of above two options for a UE to assume whether it is expected to cancel or suppress intra-cell interference.  



Power allocation assistance 

As illustrated in Figure 1, a MUST-near UE (UE1) could be paired with different MUST-far UEs (UE2 and UE3) in different subbands [2]. If paired MUST-far UEs have different channel gains, an optimum power allocation algorithm would require different power ratios for UE1 in different subbands (i.e. α1 ≠ α2). Alternatively, one common power ratio could be used across all subbands allocated to one user (i.e. α1 = α2). Advantages and challenges of above options are summarized in Table 2 where:
 
· Option 1: One common power ratio across all subbands (Figure 1, α1 = α2); and 
· Option 2: Potentially different power ratio in different subbands (Figure 1, α1 ≠ α2).
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[bookmark: _Ref446333685]Figure 1 Subband based UE pairing and power allocation
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	Option
	Advantages
	Challenges

	Option 1
	· Simplify MUST UE pairing at eNB. 
· Limited or no power ratio signalling required from eNB to MUST UE.
	· Using one power ratio value may limit achievable user throughput. 
· May also limit user fairness as a UE may not be selected for pairing by eNB because expected throughput with the said UE being transmitted at one chosen power ratio is low.

	Option 2
	· May allow better user throughput as the co-scheduled UEs set is now selected among all potential UE sets after full search across all power values.
· Increased user fairness. 
	· Increased power ratio signalling overhead from eNB to MUST UE.
· MUST pairing at eNB may be complex. 




Observation 2:  Further discuss advantages and challenges of above two options for UE power allocation methods.  

Conclusion
In this contribution, following observations are made:
Observation 1:  Further discuss advantages and challenges of above two options for a UE to assume whether it is expected to cancel or suppress intra-cell interference.  

Observation 2:  Further discuss advantages and challenges of above two options for UE power allocation methods.
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