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Introduction
In RAN1 #82bis, agreements are achieved on potential assistance information for MUST Category 1, 2, and 3 UE(s). 
Agreement: (Note that this information can be updated at the next meeting)
1. The following should be considered as potential PDSCH assistance information for MUST Category 1, 2, and 3 UE(s). 
0. For MUST Category 1, 2, and 3
0. (R-)ML/SLIC (available receiver type for far UE or near UE)
0. Existence/processing of MUST interference (per spatial layer if same beam restriction is applied)
0. Modulation order of MUST paired UE 
0. 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) 
0. Resource allocation of MUST paired UE 
0. 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) 
0. 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)
0. Transmission scheme of MUST paired UE (if mixed transmission schemes, e.g. transmit diversity and closed-loop spatial multiplexing)
0. Precoding vector(s) of MUST paired UE 
0.  CWIC (available receiver type for near UE)
1. The above potential assistance information for ML receiver
1. TBS of MUST paired UE
1. HARQ information of MUST paired UE 
1. LBRM (Limited Buffer Rate Matching) assumption of MUST paired UE 
1. Parameters for descrambling and CRC checking for the PDSCH of the MUST paired user
0. MMSE-IRC (available receiver type for far UE)
2. Transmission power allocation of its PDSCH and MUST paired UE’s PDSCH 
1. Additionally, the followings should be considered potential assistance information for Category 3.
0. For MMSE IRC, SLIC, (R-)ML, and CWIC
0. Modulation order of composite constellation
0. Bit allocation information of composite constellation
Agreed text for TR:
1. 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) 
The proposed MUST scheme based on THP in [1]~[3] could further reduce the potential assistance information for PDSCH. In this contribution, we present our views on signaling enhancement of this kind of MUST scheme.
Discussion
MUST scheme based on THP
MUST scheme based on Tomlinson-Harashima Precoding (THP) is demonstrated in Figure 1. TBi,j is the jth transport block of UE i (near or far). Pi is power allocation factor of UE i (near or far). xi,j is the jth layer symbol of UE i (near or far). 


[bookmark: _Ref427067001]Figure 1 MUST scheme based on THP.
Figure 2 depicts receiver structure of near UE. Compared with conventional receiver, the only difference is the MOD operation between MIMO receiver and layer demapper. Because interference from far UE has been pre-cancelled by using Tomlinson-Harashima Precoding in the transmission process of near UE, the simple single user receiver can be used directly. 


[bookmark: _Ref430691310]Figure 2 Receiver structure for near UE
Assistant information
From above analysis, it can be seen that the most significant advantage of the scheme proposed in [1] is reducing implementation complexity with simple transmitter and receiver structure instead of complicated interference-cancellation receiver in other superposition scheme without performance loss. The only additional assistant information for PDSCH in this MUST scheme is power allocation factor. 
Observation 1: For MUST scheme based on THP, the MOD receiver for near UE depicted in Fig. 2 needs only power allocation factor.
CSI report
In the current LTE framework, single user transmission is assumed at UE side for CSI report. Similar to conventional MU-MIMO which tries to minimize inter-UE and inter-layer interference, it is necessary to study current CSI reports to derive channel status under MUST schemes and consider its impact on specifications. In MUST scheme based on THP, the following SINR is calculated by far UE and near UE respectively.
SINR of far UE can be expressed as

	 


Where SF is the signal power of far UE, IF is the interference power of far UE, which approximately equals to the received signal power of near UE’s signal at far UE side, and NF is the noise power for far UE.  is the reference signal power at the far UE side. When we assume that the paired UE undergo similar fading and pathloss conditions from the transmitter to the receiver, interference power can be estimated by using reference signal power and power allocation factor, so SINR of the far UE can be estimated by using the legacy SINR at eNB, which is labeled as .
SINR of near UE can be expressed as:

	 

where SN is the signal power of near UE, IN is the interference power of near UE, and NN is the noise power at near UE side. is the reference signal power at the near UE side. 
If the interference caused by far UE at near UE side can be perfectly cancelled, i.e. IN=0, SINR of near UE can also be estimated by using the legacy SINR at eNB.
For MUST scheme based on direct superposition transmission (DST), the interference is cancelled at the receiver side. Its performance is significantly affected by the SINR of far UE at the near UE side and depends heavily on receiver type. Results in [4] clearly show that with different power allocation factor, performance of the UEs varies dramatically. 
For the MUST scheme based on THP, the interference is pre-cancelled at transmitter side, so its performance is affected by interference cancellation capability of the THP process. According to the simulation results in [4], it could be seen that the performance of the novel scheme does not vary with differ power allocation factors. The cancellation at the transmitter side is very stable. Thus the SINR estimation based on CQI report from UE would be more accurate compared to other MUST schemes.
Observation 2: SINR estimation of MUST scheme based on THP is more robust than other schemes with legacy CSI report.
Conclusion
In this contribution, we discussed the assistant information and accuracy of CSI report of MUST scheme based on THP, and we have the following observations:
Observation 1: For MUST scheme based on THP, the MOD receiver for near UE depicted in Fig. 2 needs only power allocation factor.
Observation 2: SINR estimation of MUST scheme based on THP is more robust than other schemes with legacy CSI report.
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