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1. Introduction

An exhaustive list of potential assistance information for MUST UE was agreed last meeting [1]. 
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) 
Since this WF is an exhaustive list only for all of potential assistance information, it does not differentiate MUST categories, neither between the same transmission scheme and the mixed transmission scheme. To further investigate the potential control overhead, an overview of the potential network assistance information for UEs is provided in section 2 as a text proposal for TR36.859. 
2. Text Proposal 
--------------------------< Start of text proposal for TR36.859 >--------------------------
5.3 Potential network assistance information for UEs
In MUST schemes, network assistance information is required for UE receivers to cancel the inter-superposition-layer interference, with details depending on MUST categories and receiver types. In subsection 5.3.1, the potential network assistance information for the scenario of the same transmission scheme is described, which is assuming that it can be explicitly signaled or implicitly derived. Methods which may be considered for obtaining assistance information are: blind detection, signaling (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 subsection 5.3.2, it dedicates to the scenario of the mixed transmission scheme; In subsection 5.3.3, the potential network assistance information that could be obtained by blind detection is described. For the simplification, only additional MUST-specific network assistance information is listed.
(Same as the definition of section 5.1: Among the two UEs that are superposed, the UE with higher SINR is considered as MUST-near UE, while the UE with lower SINR is considered as MUST-far UE.)
5.3.1
The same transmission scheme

5.3.1.1
Common assistance information

For all of MUST categories and all types of receivers, common assistance information is required as follows, 

· Indicator of existence/processing of MUST interference: Indicator for UEs to work in MUST mode.

· Indicators of the spatial precoding vector(s) of the MUST layers: it indicates the spatial precoding vectors of the two UEs where the MUST layers is carried;
This common assistance information may be required for both near and MUST-far UEs or only MUST-near UE.
5.3.1.2
Specific assistance information for MUST categories with the same spatial precoding or the same transmit diversity scheme
Since the inter-superposition-layer interference has to be suppressed at the MUST-near UE, more assistance information is required at the receiver of MUST-near UE. The assistance information is listed for MUST-near UE and MUST-far UE separately. 
5.3.1.2.1
MUST category 1 & category 2

In MUST category 1 & 2, CW-IC receiver and R-ML receiver can be employed at the MUST-near UE, while MMSE receiver can be employed at the MUST-far UE. The network assistant information required is listed below.

MUST-near UE:
R-ML receiver
· Power allocation of MUST layers: power allocation may result in uniform or non-uniform composite constellation; it is assumed here that a MUST-near UE uses same power allocation across all the scheduled RBs. It may be information per spatial layer if different power can be allocated to each spatial layer. Since the near UE is always allocated less power than the far UE, the power allocation information could indicate UE’s role, i.e. either MUST-far UE or MUST-near UE;
· Information of one paired MUST-far UE
· Modulation order of each codeword;
· Resource allocation
· Only if not all the scheduled RBs of the MUST-near UE have superposed transmission or the modulation order of all the superposed transmissions is not the same.

· DMRS information of MUST-far UE
· Only if DMRS information is used to estimate effective channel of MUST-far UE or to derive power allocation of MUST-far UE
CW-IC receiver
· The above potential assistance information for ML receiver

· Information of each paired MUST-far UE
· Resource allocation
· Always needed unless it is restricted to be the same as MUST-near UE during scheduling;

· Transport block size of MUST-far UE;
· HARQ information of MUST-far UE

· New data indicator;

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

· Parameters for descrambling and CRC checking for the PDSCH of the MUST-far user
·  RNTI;
MUST-far UE:
At the MUST-far UE, the signal of MUST-near UE can be treated as noise, so the MUST-far UE receiver can be conventional MMSE.
MMSE receiver 

· Power allocation of its own MUST layer: 
The power allocation assistance information may not be needed at the MUST-far UE in many MUST configurations. For example, when the modulation order of MUST-far UE is QPSK, the demodulation performance of MUST-far UE is independent of the awareness of the power allocation of MUST layers. And when the power ratio for MUST-far UE is quite large, such as 0.95, the demodulation performance loss caused by the unawareness of power allocation may be negligible. The third example is that the power ratio of MUST-far UE can be estimated by MUST-far UE when two DMRS ports are applied to the MUST UE pair.

5.3.1.2.2 MUST category 3

In MUST category 3, CW-IC receiver and R-ML receiver can be employed at the MUST-near UE, while MMSE receiver and R-ML receiver can be employed at the MUST-far UE. The network assistance information required is listed below.

MUST-near UE:
CW-IC receiver
· Information of each paired MUST-far UE
· Composite modulation order and label bit assignment, for each codeword;

· Code rate or TBS of MUST-far UE, for each codeword;

· New data indicator; 

· Redundancy version;
· RNTI;
· DMRS information (for DMRS based transmission only).

R-ML receiver
· Information of each paired MUST-far UE
· Composite modulation order and label bit assignment, for each codeword;

· Resource allocation.

MUST-far UE:
MMSE receiver 
· Composite modulation order and label bit assignment for each codeword.
· For the label bit assignments that assign higher-capacity bits to the MUST-far UE and lower-capacity bits to the MUST-near UE, the near-UE signal can be treated as additive noise. In this case, the MMSE receiver may not need specific assistance information.
· For the other bit label assignments, the composite modulation order and label bit assignment are signalled.
R-ML receiver

· Composite modulation order and label bit assignment, for each codeword.

5.3.1.3
Additional specific assistance information for MUST categories with different spatial precoding or different transmit diversity scheme
(the potential network assistance information required by different spatial precoding or different transmit diversity scheme is described) 
5.3.2
Mixed transmission schemes
(In this subsection, the potential network assistance information for the scenario of the mixed transmission scheme is described, which is potentially needed for MUST schemes assuming that it can be explicitly signalled or implicitly derived.)
5.3.3
Information obtained by blind detection
(the potential network assistance information that could be obtained by blind detection is described) 
--------------------------< End of text proposal for TR36.859 >--------------------------
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