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Background
A WF [1] on open issues for advanced receiver was agreed. This contribution provides our views on issues related to network signalling and receiver assumption.
Discussions
Receiver assumption 
One of open issues is candidate reference receiver. Candidate options are listed below:
	Reference receiver
Candidate options:
· Option 1: Down select to R-ML as the reference receiver
· Option 2: Make decision later
· Option 3: Keep open in case requirements are to be defined for up to 4 total layers and with high modulation orders



We support option 2 as RAN4 reached consensus that if RAN1 agreed the LS related to modulation order, R-ML will be selected, otherwise, E-MMSE-IRC will be selected. 
Proposal 1: Keep candidate reference receiver open and make the decision on August meeting based on RAN1’s agreements on LS related to modulation order information
Regarding option 3, how to define the requirements should be discussed in phase II, currently we should focus on the performance gain of each receiver and cover all conditions in phase I.

DMRS port information for the co-scheduled UE
Some companies proposed to introduce RRC signalling to indicate DMRS ports having relatively strong interference to serving port. For instance, network can inform serving UE the DMRS ports whose beam is highly overlapped with that of serving ports, so serving UE can only mitigate interference from these DMRS ports and skip detecting other DMRS ports to save power. Regarding this idea, we have following concerns:
(1) Precoding and port information is dynamically changed, which means RRC indication is outdated in most circumstance. 
(2) Different frequency resource may have different interference distribution, which leads to much signal design complexity
(3) SINR at transmitting side and receiving side is different. UE can’t make decision on the receiver type based on the interference on the transmitting side measured by Base station.
Therefore, it is not feasible to consider DMRS port information signalling.
Proposal 2: Don’t introduce RRC signalling to indicate DMRS port information for the co-scheduled UE

Based on the chairman notes, RAN4 agreed to introduce dedicated RRC signalling for each important information listed below: 
	· Option 1 adopted for DCI signaling 
· Actual text on option 1 can be further refined 
· Introduce dedicated RRC signaling for each of information below separately to indicate whether the default assumptions valid or not
·   UE assume in each PRG-level grid, the resource allocation and precoding of the potential DMRS sequence of co-scheduled UE(s) in other DM-RS ports of different CDM group are aligned with the serving UE with PRG=2 or 4.
·   DMRS power boosting should be the same for both target and the co-scheduled UE.
· OFDM symbols for PDSCH is assumed to be the same for target UE and co-scheduled UE
· FFS separate UE capability corresponding to above dedicated RRC signaling needed or not 
· Introduce RRC signaling to discriminate MCS table with 256QAM or 1024 QAM enable or not for co-scheduled UEs (optional)
· Above agreements can be revisited if RAN1 didn’t implement DCI signaling following RAN4 request. 



Based on our understanding, separate RRC bit is needed to explicitly indicate each information. Some companies ever proposed that RRC signalling exists only if default assumption is invalid, otherwise the RRC signalling can be absent. But UE has no idea whether the default assumption is valid or network doesn’t implement this signalling at all when the RRC signalling is absent, this will bring confusion to UE. Hence it is more clear and safer to define explicit RRC bit to indicate the exact meaning when the related RRC bit is set to true or false.
Proposal 3: Define three separate RRC bits to explicitly indicate whether the following configuration is true or not 
· UE assume in each PRG-level grid, the resource allocation and precoding of the potential DMRS sequence of co-scheduled UE(s) in other DM-RS ports of different CDM group are aligned with the serving UE with PRG=2 or 4.
· DMRS power boosting should be the same for both target and the co-scheduled UE
· OFDM symbols for PDSCH is assumed to be the same for target UE and co-scheduled UE

RAN4 agreed that above agreements on RRC signalling and conclusion on R-ML is a packet which can be revisited if R-ML is dropped. But our understanding is that these agreements can also be applied to E-MMSE-IRC receiver since E-MMSE-IRC also needs channel estimation of co-scheduled UE. Such RRC signalling can help UE reduce the implementation complexity and avoid unnecessary performance degradation.
Proposal 4: Apply the RRC signalling to both E-MMSE-IRC receiver and R-ML receiver

CSI-RS location of co-scheduled UE for R-ML receiver
Non-overlapping CSI-RS may cause performance degradation, but cell-specific CSI-RS is widely used which means overlapping CSI-RS configuration common considering the very high overhead caused by UE specific CRI-RS configuration. 
Proposal 5: No need to introduce RRC signalling to indicate whether CSI-RS location of paired UEs is overlapped.

RRC signalling indicating DCI 
DCI based signalling being discussed in RAN1 needs additional RRC signalling indicate the existence of such DCI field. So RRC signalling indicating existence of DCI signalling related to modulation order information of co-scheduled UE need to be introduced by using dedicate RRC bit.
Proposal 6: Define one dedicate RRC bit to indicate the existence of DCI signalling for the modulation order information of co-scheduled UE.
Conclusion
In this paper we provide our views on receiver assumption and network signalling for advanced receiver for MU-MIMO. The proposals are: 
Proposal 1: Keep candidate reference receiver open and make the decision on August meeting based on RAN1’s agreements on LS related to modulation order information
Proposal 2: Don’t introduce DMRS port information for the co-scheduled UE
Proposal 3: Define three separate RRC bits to explicitly indicate whether the following configuration is true or not 
· UE assume in each PRG-level grid, the resource allocation and precoding of the potential DMRS sequence of co-scheduled UE(s) in other DM-RS ports of different CDM group are aligned with the serving UE with PRG=2 or 4.
· DMRS power boosting should be the same for both target and the co-scheduled UE.
· OFDM symbols for PDSCH is assumed to be the same for target UE and co-scheduled UE
Proposal 4: Apply the RRC signalling to both E-MMSE-IRC receiver and R-ML receiver
Proposal 5: No need to introduce RRC signalling to indicate whether CSI-RS location of paired UEs is overlapped.
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