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1 Introduction

In RAN WG1 meeting #84bis, the following agreement was made [1]:

Agreement:

· For MUST case 1 and case 2, the candidate assistance information for signaling or blind detection by the MUST-near UE include:

· Existence of MUST interference per spatial layer 

· Transmission power allocation per spatial layer of its PDSCH and of the MUST-far UE’s PDSCH

· Modulation order of each codeword of MUST paired UE’s PDSCH

· This information is only needed if modulation order of MUST-far UEs is not limited to QPSK

· For MUST case 3, in addition to the above:

· PMI or DMRS port/sequence of the MUST-paired UE

· Each of the above may be either:

· per PRB, or

· per group of PRBs, or

· single value across the UE’s scheduled bandwidth

In this contribution, signaling mechanisms for MUST are discussed.   
2 Discussion
The candidate assistance information for MUST-near UE has been agreed, and whether to signal or blindly detect needs further investigation. RAN4 would identify the effectiveness of blind detection by evaluating the performance and complexity, while the final decision should be made by RAN1. 

· If blind detection is adopted for MUST-near UE to obtain the assistance information, regardless of the performance degradation, the increment of computational consumption and UE complexity is inevitable. In particular, UE needs to perform N+1 times of likelihood ratio calculation where N denotes the number of multiple power ratios, and each calculation requires multiple times of symbol likelihood ratio computation. To ensure high reliability of blind detection, a large number of symbols are preferred to be used for performing the blind detection. Such high computational consumption seems unacceptable.
· If eNB signals the assistance information to MUST-near UE, only a few bits are needed for indication. Such extra overhead is negligible compared with the high spectral efficiency of MUST-near UE. And furthermore, since the MUST-near UE is with high SINR, the performance of the PDCCH is not an problem, adding a few bits to the DCI won’t cause PDCCH performance degradation and increasing of number of CCEs for the corresponding PDCCH. Then adding a few bits to the DCI of the MUST-near UE could reduce the UE complexity and increase the performance of MUST, due to blind detection certainly has performance gap to perfect signaling. 
Observation 1: Adding a few bits to the DCI of MUST-near UE won’t bring PDCCH performance degradation and signaling overhead. 

Proposal 1: It is preferred to signal the assistance information from eNB to MUST-near UE.
For MUST-far UE, it is noted that the only candidate assistance information for MUST-far UE to support MMSE receiver is the transmission power ratio of its own MUST layer. It is preferred to avoid such assistance information to simplify the signaling and detection for MUST-far UE. One solution is to limit its modulation to be only QPSK. But this would decrease the MUST performance gain in some degree. Note that, if the power ratio of MUST-far UE is very large, the assistance information is not required regardless of its modulation. Thus, another solution can be left for implementation, where the power ratio of MUST-far UE with 16QAM modulation is constrained to be a large value via eNB’s scheduling. But the MUST-near UE should be signaled or blindly detect the modulation order of MUST-far UE. 
Proposal 2: For MUST-far UE, it is preferred that no assistance information is signaled or blindly detected. 
It is a common understanding that flexible pairing for MUST UEs is critical for MUST to achieve the significant performance gain. To maintain a high MUST pairing rate, MUST capable UE should be able to be scheduled as MUST-near UE, MUST-far UE or single transmission UE dynamically. 
Due to the fact that MUST-near UE prefers to receive the assistance information via DCI and MUST capable UE is unawareness of its transmission type before receiving the DCI, MUST capable UE scheduled to be MUST-far UE or single transmission UE has to receive the assistance information format for MUST-near UE. Thus, an extended DCI should be designed by adding the assistance information into the DCI fields. In particular, if one MUST capable UE is always scheduled to be MUST-far UE or single transmission UE, receiving the assistance information is waste of resource. In order to improve the spectral efficiency, the following two modes can be defined and RRC signaling can be used to configure the specific mode:

· MUST-aware mode: UE can be dynamically scheduled to be MUST-near UE, MUST-far UE or single transmission UE. It observes the extended DCI. When the UE is scheduled to MUST-far UE, the assistance information to the MUST-far UE is the same as if the UE is scheduled as single UE. 
· MUST-transparent mode: UE can be dynamically scheduled to be MUST-far UE or single transmission UE. It observes legacy DCI.
Proposal 3: Two MUST modes should be defined for MUST capable UEs, i.e., MUST-aware mode with extended DCI and MUST-transparent mode with legacy DCI.

Proposal 4: The MUST capable UE should be configured with one of the MUST modes via RRC signalling.
3 Conclusions
In this contribution, signal mechanisms for MUST are discussed. The following observation and proposals are given.

Observation 1: adding a few bits to the DCI of MUST-near UE won’t bring PDCCH performance degradation and signaling overhead. 
Proposal 1: It is preferred to signal the assistance information from eNB to MUST-near UE.
Proposal 2: For MUST-far UE, it is preferred that no assistance information is signaled or blindly detected.
Proposal 3: Two MUST modes should be defined for MUST capable UEs, i.e., MUST-aware mode with extended DCI and MUST-transparent mode with legacy DCI.

Proposal 4: The MUST capable UE should be configured with one of the MUST modes via RRC signalling.
References
[1] 3GPP RAN1 #84bis, chairman’s notes.
