3GPP TSG RAN WG1 Meeting #88                                                              R1-1701840
Athens, Greece, 13th - 17th February 2017
Source:
ZTE, ZTE Microelectronics

Title:
Enhancements for CS/CB with FD-MIMO
Agenda Item:
7.2.7.2
Document for: 
Discussion and Decision
1 Introduction
In the RAN1#87 meeting, the TP, which includes the following summary for the enhancement of CS/CB with FD-MIMO, is endorsed [1]. 
-
CSI feedback enhancement

-
e.g. CSI feedback reflect different interference beamforming hypothesis from coordinated TPs .

-
e.g. CSI feedback considering power adjustment

-
e.g. only CSIs regarding TPs with strong interference are reported

-
Interference measurement enhancements

-
e.g. NZP CSI-RS used for measuring interference from coordinated TP.

-
e.g. aperiodic CSI-IM

-
e.g. measurement restriction in the frequency domain 

-
Enhancement to coordination information between eNBs/TPs 

-
e.g. PMI/CRI signalling between eNBs 

-
Enhancement to reference signals

-
e.g. support of orthogonal DM-RS ports for multi-point MU-MIMO

-
e.g. SRS configuration signalling between eNBs 

-
e.g. Multiplexing of CSI-RS resources with IC

-
e.g. Resource pool sharing for channel and interference measurement

-
QCL enhancement

-
e.g. non co-located CSI-RS resources in Class B FD-MIMO

-
Enhancement to SRS:

-
e.g. enable eNB to measure the SRS from interfering UE(s).

In light of this progress, the details for each enhancement are elaborated in this contribution considering of the potential specification impacts. 
2 Discussion on the potential enhancements
· Enhancements related to CSI feedback

This category comprises schemes where CSI calculation and feedback are enhanced taking into account the effect of CS/CB. These schemes are targeted to enhance accuracy of CSI and optimize the performance of coordination. 

In this category, the following schemes can be considered:
· Scheme 1: In this scheme, different beamforming hypotheses of interference from coordinated TPs are considered for CSI derivation. . This can be achieved by using K>1 CSI-RS resources for Class B FD-MIMO.  Channel measurement and inter-TP interference measurement can be flexibly configured based on the selection of these K CSI-RS resource for different hypothesis.  One special case of considering multiple interference hypotheses is to select only the strongest interference among the K CSI-RS resources for CSI derivation.
· Scheme 2: In this scheme, soft PMI restriction due to CS/CB coordination can be considered. In this approach, PMIs for the serving TP can be selected at the UE using two or more power offsets, where each power offset is applied to different group of PMI codewords.
· Enhancements related to interference measurement 

This category comprises schemes where interference measurements are enhanced by taking into account multiple interference hypotheses due to CS/CB. These schemes are targeted to enhance accuracy of interference measurement and reduce the overhead of measurement resources.  In this category, potential specification enhancements may include introduction of interference measurement resources and configuration of measurement schemes.
Several examples of schemes which fall under this category can be described as follows.  
· Scheme 1, interference measurement based on NZP-CSI-RS: Enhancements of using beamformed CSI-RS for interference measurement can be considered.  One approach is to use K>1 CSI-RS resources in Class B FD-MIMO to form multiple interference hypotheses.  

· Scheme 2, aperiodic CSI-IM: Aperiodic CSI-IM with interference measurement restriction is beneficial for dynamic switching among different CoMP schemes e.g. non-coherent JT and CS/CB.  With aperiodic IMR based on ZP CSI-RS, the network can trigger the UE to measure and CSI with desired interference hypothesis more flexibly.   This can be also combined with the interference measurement based on NZP-CSI-RS.  
· Scheme 3, measurement restriction in the frequency domain: Measurement restriction in frequency domain can be utilized to form multiple CSI hypotheses in frequency domain.  In CS/CB, coordination can be done in frequency domain.  Measurement restriction according to the frequency domain coordination can be considered. 
· Enhancements related to coordination information between eNBs/TPs

This category comprises schemes where the additional information is shared among eNBs/TPs within coordinating set via X2 interface. These schemes are targeted to enhance the performance of CS/CB with non-ideal backhaul condition. Potential specification enhancements may include additional information to be shared across eNB/TPs using X2 protocol.
In this category, the following information can be considered for exchange between eNBs/TPs
· CSI, e.g., CRI, PMI and RI: By sharing spatial channel information, coordinating eNBs/TPs can perform CS/CB accordingly.   
· Reference signals and measurement configuration, e.g., SRS, CSI-RS, DM-RS: Reference signals can be configured semi-statically or dynamically according to the coordination schemes.  Interference measurement can be made based on the reference signals of interfering eNBs/TPs.  Therefore, exchange of RS information facilitates inter-eNBs/TP coordination.    
· Enhancements related to reference signals
This category comprises schemes where reference signals are enhanced to support CS/CB.  These schemes are targeted to enhance the accuracy of RS based channel and interference measurement or reduce the RS overhead.  Potential specification enhancements may include configuration of reference signals and coordination on reference signals.
Some examples of schemes which fall under this category can be described as follows.
· Scheme 1, DMRS:  DMRS configurations are shared among coordinating eNBs/TPs.  TPs can coordinate on usage of orthogonal DM-RS antenna ports. e.g., Cell 1 uses port 7 and Cell 2 uses port 8.  Moreover, rank coordination can be implemented using DMRS port coordination.  With such coordination, the accuracy of both channel and interference measurement can be improved.   
· Scheme 2, Multiplexing of CSI-RS resources with IC: Spatial multiplexing of CSI-RS resources from different TPs or CSI-RS resources with different beamformering from the same TP can be considered to reduce CSI-RS overhead.  To reduce the overhead of CSI-RS resource while maintaining measurement accuracy, CSI-RS IC receiver can be introduced to cancel interference caused by multiplexing.  To support such receiver, the serving TP should indicate resource information of coordinating TPs, including power of NZP CSI-RS, parameters for scrambling sequence,etc.
· Scheme 3, SRS: Sharing of SRS configuration between eNBs can enable coordinating eNBs to measure SRS from interfering UE(s).  Moreover, coordination schemes such as using resource-specific sequence and VCID can be considered to improve the SRS measurement accuracy.  These SRS enhancements are beneficial to the systems where channel reciprocity is held, e.g., for TDD systems.

· Scheme 4, resource pool sharing for channel and interference measurement: A resource pool for aperiodic or semi-persistent CSI-RS can be configured for both channel measurement and interference measurement.  Transmission of CSI-RS can be aperiodically triggered by each TP in the coordinating set according to the demand.  Aperiodic channel and interference measurement resources can be selected upon CSI triggering so that the UE can report more than one CSI hypothesis within one CSI process.  This can effectively support more than CSI hypotheses without increasing the overhead of measurement resources.   
· Enhancements related to QCL
This category comprises schemes where QCL assumptions are enhanced to support measurement of RS ports which are not quasi-co-located from the serving TP in case of CS/CB.  Potential specification enhancements may include QCL indication of DM-RS antenna ports or CSI-RS ports.  Several examples of schemes which fall under this category can be described as follows.

· Scheme 1, DM-RS:  As described in Section 6.2.4, orthogonal DM-RS ports can be used for coordinating TPs to reduce interference on DMRS.  Interference channel can be explicitly estimated if DMRS information is known.  To perform more accurate interference estimation, different QCL assumptions can be considered for different DM-RS antenna ports.
· Scheme 2, CSI-RS: K CSI-RS resources in Class B FD-MIMO can be configured with different QCL assumptions to support the case that the K CSI-RS resources may come from different TPs or different beams with different QCL assumptions.  
Proposal:  Capture above description on CS/CB enhancements in TR36.741
3 Conclusion 
In this contribution, the potential enhancements on CS/CB are described with the corresponding changes in the FeCoMP TR. The following proposal is introduced:
Proposal:  Capture above description on CS/CB enhancements in TR36.741
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