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Introduction
[bookmark: _GoBack]In RAN1#86bis, the following agreements were made [1]:
Agreements:
· MUST operation with RA alignment of interference within near-UE allocation is supported for cases 1 and 2
· single DCI by adding bits of wideband power ratio and interference presence in the self DCI is supported
· FFS case 3
· FFS MUST operation without RA alignment of interference within near-UE allocation is supported 
· two DCIs are supported
· FFS on content of two DCIs
· Aim for minimizing specification impact and reducing complexity















According to above agreements, one DCI based control for MUST is used when RA alignment of interference within near-UE allocation is supported. However, it is FFS that two DCI are supported when such RA alignment cannot be assumed. In this contribution we discuss implications of mandating RA alignment and provide details of two-level DCI design principle.    

Discussion
It is understood that restricting RA alignment may provide simplified signalling with one DCI based control solution for MUST. However, if RA alignment is mandated, then the scheduler flexibility will be significantly reduced. Moreover it may lead to suboptimal system performance as it precludes pairing of users with misaligned resources. Without RA alignment, the use of single DCI may restrict the number of far UEs for being multiplexed with a near UE due to the growth of DCI size associated with the growth of number of MUST-far UEs. 

On the other hand, two-level DCI approach may allow for relaxing scheduler restrictions such as RA alignment providing increased system performance. Figure 1 shows a two-level DCI design approach consisting of an enhanced DCI (DCI-E) and MUST DCI (DCI-M). The DCI-E encapsulates the information in legacy DCI with two additional fields; one indicating whether the current subframe is operating in MUST or non-MUST mode and another field carrying an index identifying the variation of a baselined DCI-M. 

The DCI-M carries MUST dynamic assistance information matching with the context of receiving UE and MUST operational scenario.  The baseline DCI-M is implicitly understood by both MUST capable eNB and MUST configured UE. The variation of the baseline DCI-M matching with the receiving UE context and current MUST operational scenario is identified by the DCI-M index field in DCI-E. DCI-M can be configured to be in the same search space as DCI-E or in a different search space with a configurable number of blind decoding complexity. In our view, the two DCI architecture discussed above promotes forward compatibility and flexibility in new MUST DCI design allowing further evolution without significant specification changes.
Therefore we see the benefits of two-level DCI and propose the following.

Proposal 1:  MUST operation without RA alignment of interference within near-UE allocation is supported and two DCIs are supported.





[bookmark: _Ref457308572]Figure 1 MUST dynamic signaling architecture
Since DCI-E is carrying signaling information about DCI-M, there may be an issue of signaling of signaling and therefore there is a need for enhancement in channel coding structure to eliminate false detection or undetected error in DCI-E that will be detected by the error detection mechanism in DCI-M. For example, DCI-M’s CRC can be calculated according to the arrangement depicted in Figure 2. The content of DCI-E is concatenated to the content of DCI-M forming a payload for generating 16-bit CRC. The generated 16-bit CRC is then scrambled with 16-bit RNTI of MUST near UE which is further attached to the DCI-M’s content for further channel coding, rate-matching and multiplexing. Therefore, at a MUST-UE, false detection or undetected error in DCI-E will be detected in the DCI-M error detection. Also it helps saving unnecessary signal processing on scheduled DL shared channel. 
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[bookmark: _Ref465683018]Figure 2 CRC generation of DCI-M


Proposal 2:  In two-level DCI, consider enhancement in channel coding structure to eliminate false detection or undetected error in the first DCI that will be detected by the error detection mechanism in the second DCI.

Conclusion
In summary, we have discussed implications of mandating RA alignment and provided details of two-level DCI design principle. We propose the following:

Proposal 1:  MUST operation without RA alignment of interference within near-UE allocation is supported and two DCIs are supported.

Proposal 2:  In two-level DCI, consider enhancement in channel coding structure to eliminate false detection or undetected error in the first DCI that will be detected by the error detection mechanism in the second DCI.
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