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1. Introduction

In RAN1 #82bis meeting, there is the agreement on the assistance information for MUST UE [1][2]:

Agreement: (Note that this information can be updated at the next meeting)
· The following should be considered as potential PDSCH assistance information for MUST Category 1, 2, and 3 UE. 

· For MUST Category 1, 2, and 3
· (R-)ML/SLIC (available receiver type for far UE or near UE)

· Existence/processing of MUST interference (per spatial layer if same beam restriction is applied)
· Modulation order of MUST paired UE 

· Transmission power allocation of its PDSCH and MUST paired UE’s PDSCH (per spatial layer if different power can be allocated to each spatial layer) 

· Resource allocation of MUST paired UE 

· PDSCH RE mapping information of MUST paired  UE (if it is different from its own PDSCH RE mapping information, e.g. PDSCH starting symbol or PDSCH RE mapping at DMRS RE) 

· DMRS information of MUST paired UE (if DMRS information is used to estimate effective channel of MUST paired UE or to derive power allocation of MUST paired UE)
· Transmission scheme of MUST paired  UE (if mixed transmission schemes, e.g. transmit diversity and closed-loop spatial multiplexing)
· Precoding vector(s) of MUST paired UE 
·  CWIC (available receiver type for near UE)

· The above potential assistance information for ML receiver
· TBS of MUST paired UE

· HARQ information of MUST  paired UE 

· LBRM (Limited Buffer Rate Matching) assumption of MUST  paired UE 

· Parameters for descrambling and CRC checking for the PDSCH of the MUST paired user

· MMSE-IRC (available receiver type for far UE)

· Transmission power allocation of its PDSCH and MUST paired UE’s PDSCH
· Additionally, the followings should be considered potential assistance information for Category 3.
· For MMSE IRC, SLIC, (R-)ML, and CWIC
· Modulation order of composite constellation
· Bit allocation information of composite constellation

Agreed text for TR:

· Methods which may be considered for obtaining assistance information are: blind detection, signalling (higher layer signaling or dynamic signaling), tied to the UE’s scheduling information, or tied to specific UE assumptions (e.g. UE assumes aligned resource allocation) 
In this contribution, we discuss the downlink control signalling design for MUST assistance information.
2. Discussion

The potential assistance information for MUST category 1, 2, and 3 UE has been listed and may be delivered semi-statically via higher layer, dynamically via L1 signalling or blind detection. Since the data traffic and channel condition for each UE would be dynamically changed, semi-static linkage of a near UE and a far UE may reduce the utilization rate of MUST scheme. It seems not a good way to fully acquire MUST benefit on system capacity. Thus, dynamic pairing of a near UE and a far UE should be considered [3]. Also, dynamic switch between MUST and OMA should be supported. These can be the design principle for L1 downlink control signalling.  
Proposal 1: 
The design principle for downlink control signalling includes dynamic pairing of near UE and far UE, and dynamic switch between MUST and OMA. 
To achieve dynamic pairing, the first alternative is to design a new DCI including both near UE’s scheduling information and the assistance information [3]. Then, the near UE requires monitoring three DCI format sizes including fall back mode, legacy transmission mode and the MUST mode, in order to support dynamic switch as well. The new DCI may have coverage concern duo to larger DCI format size, especially the near UE adopts MIMO scheme. Besides, since most assistance information is the scheduling information of paired UE, it seems like duplicate transmission from system point of view.
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A second alternative is that the near UE receives the far UE’s DCI for acquiring assistance information [3] [4] [5], e.g. modulation order, precoding vector, resource allocation, and DMRS information of the MUST paired UE. One indication for dynamic switch can be added in the near UE’s DCI to indicate whether the near UE needs to receive the far UE’s DCI. Thus, the near UE requires monitoring three kinds of DCI formats including fall back mode, transmission mode with addition indication field, and the far UE’s DCI if existence of MUST interference is indicated. Otherwise, the near UE requires monitoring two kinds of DCI formats without the far UE’s DCI. To achieve dynamic pairing, the C-RNTI of the far UE has to be informed for the near UE. To reduce large overhead from including C-RNTI in DCI, the eNB can configure a set of paired UEs with their C-RNTIs, PDSCH RE mapping information and transmission modes via higher layer. The resource block allocation field can be replaced for indicate a paired far UE from the set, if the near UE assumed aligned resource allocation with the far UE.
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Following shows the comparison of the two alternatives. Both alternatives require signalling design complexity for delivering MUST assistance information for the near UE. The second alternative has no coverage concern of larger DCI format size and has efficient (no duplicate) information transmission from system point of view. It can avoid impact on control channel capacity. However, the near UE monitors and receives the far UE’s DCI after decoding its own DCI. It may induce little decoding latency. Consider the coverage and capacity of downlink control signalling, we think it would be a promising way to separate DCIs of near UE and far UE, and  the near UE can obtain MUST assistance information from receiving far UE’ DCI.
Proposal 2: Near UE obtains MUST assistance information from receiving far UE’ DCI.
	
	Joint DCI
	Separate DCIs

(Near UE receives Far UE’s DCI)

	New DCI format size
	Larger size than legacy DCI format
	· 1 more bit than legacy DCI format

	Control signalling design complexity
	New DCI format design
	Redefine some fields of legacy DCI 

	Efficient  information transmission (control channel capacity)
	Duplicate information transmission to both near UE and far UE from system point of view,
	· No duplicate information transmission.

	Coverage
	Coverage shortening due to larger DCI format size
	· Almost no impact.

	Decoding latency
	· 3 candidates of DCI format size
	Up to 3 candidates of DCI format size
Two-step decoding for MUST DCI


3. Conclusion

In this contribution, we discuss the two alternatives on MUST design on downlink control signalling. Based on the discussion, we have following proposal:
Proposal 1: 
The design principle for downlink control signalling includes dynamic pairing of near UE and far UE, and dynamic switch between MUST and OMA. 
Proposal 2: Near UE obtains MUST assistance information from receiving far UE’ DCI.
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