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1Introduction

In RAN#62, an LTE Release 12 work item on CoMP for LTE with Non-Ideal Backhaul was approved in [1]. The main objective of this WI is to specify signalling information between eNBs to support CoMP operation. In RAN#63 the WI scope has been reduced to X2 interface signalling aspects [2]. In this contribution, we provide our views on the details of X2 signalling support for downlink CoMP schemes.

2 Discussion

Signalling for one-way inter-eNB coordination (enhanced RNTP):

In Rel-8 ICIC coordination schemes were introduced for a network with non-ideal backhaul links. Such scheme is based on one-way inter-eNB coordination, which does not require dynamic backhaul signalling. In ICIC scheme, with help of RNTP signalling an aggressor eNB informs a victim eNB about certain time or frequency resources (PRB pairs or subframes) which will experience reduced interference from UE-specific PDSCH not containing CRS on a long-term basis. Based on this information, the victim eNB can perform appropriate user scheduling.
In RAN#63 the support of CoMP with Non-Ideal Backhaul was agreed by enhanced RNTP, which includes support of multiple power levels and time-domain dependence of RNTP power settings:
· Enhanced RNTP can be signaled between eNBs to facilitate CoMP:
· Information granularity of the Enhanced RNTP is extended to the frequency/time domain

· Information in the Enhanced RNTP is (optionally multi-level) transmit power threshold for only the sender eNB.

It should be noted that the RNTP enhancements described above implies distributed CoMP architecture, which was not sufficiently evaluated during the study item phase or, if evaluated, the system-level gains were marginal [3]. Therefore, in order to avoid unnecessarily RAN1/RAN3 specification changes, the benefits of the proposed RNTP enhancements should be confirmed, otherwise, the specification changes should be minimal. 

For example, multiple power levels can be supported by signalling of the additional set of {RNTP threshold, RNTP per PRB}. This would allow eNB to control Tx power settings per each PRB with slightly finer granularity than the existing RNTP message without significant RAN1 specification change. Time-domain dependence of Tx power settings can be already achieved by combining RNTP and ABS signalling. Therefore, there seems to be no strong need to support this option.
Spatial domain extension of RNTP signalling to support CS/CB CoMP can be also considered by indicating beamforming restrictions at the aggressor eNB via codebookSubsetRestriction parameter. Such information would allow victim eNB to perform appropriate user scheduling also considering the beamforming and rank selection restrictions at the aggressor eNB, which is especially important for the IC receiver structures.
Proposal:
· Due to lack of evaluation results the specification changes for enhanced RNTP should be minimal
· Multiple power levels can be supported by signalling of the additional {RNTP threshold, RNTP per PRB} set.
· Time domain dependence of RNTP power settings is already supported by combining RNTP and ABS signalling.
· Spatial extension for RNTP can be also considered by signalling of the codebookSubsetRestriction parameter.
Signalling to support RNTP configuration:
One of the drawbacks of RNTP-based ICIC is lack of information at the aggressor eNB on the downlink interference at the victims UEs. Such information is required for proper selection of the Tx power constraints and corresponding RNTP signalling to the victim eNB (see Figure 1).
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(a) Conventional RNTP












(b) RNTP with signalling assistance
Figure 1: Illustration of X2 signalling between eNBs

 Therefore, in RAN#63 additional signalling on the hypothetical resource allocation, CSI and RSRP for the UE at the victim eNB was proposed to assist RNTP selection:
· A CoMP hypothesis comprising a hypothetical resource allocation for at least the receiving node in time/frequency domains 

· One or more sets of CSI information (RI, PMI, CQI) of a set of UEs that can be supported taking into account limitations of existing X2 interface

· One or more measurement reports (RSRP) of a set of UEs

Among three candidates “hypothetical resource allocation for the receiving node” seems to be a more promising approach to handle the interference uncertainty at the aggressor eNB. CSI information {RI, PMI, CQI} along may not be sufficient for the aggressor eNB for Tx power selection, because CQI values depends on several other parameters such as Pc, reference CSI resource, etc. The uncertainty on these parameters at the receiving eNB could make correct interpretation of the provided CSI reports almost impossible. As a result, the configuration of the Tx power restrictions for CoMP may be not appropriate.  A similar ambiguity issue might occur for RSRP reports from the UEs. 

It should be noted that “hypothetical resource allocation for the receiving node” should be compatible with the enhanced RNTP signaling format. In other words, it should provide sufficient information to the aggressor eNB for selection of, e.g., multiple power levels in the enhanced RNTP. Therefore, we propose to align formats of “hypothetical resource allocation for the receiving node” and enhanced RNTP to simplify eNB implementation. 
Proposal:
· Consider signalling of the hypothetical resource allocation to support downlink CoMP. Strive to align the format with enhanced RNTP signalling.
3 Conclusions

In this contribution we have provided our views on the details of X2 signalling support for downlink CoMP schemes. The following proposal has been made:
· Due to lack of evaluation results the specification changes for enhanced RNTP should be minimal

· Multiple power levels can be supported by signalling of the additional {RNTP threshold, RNTP per PRB} set
· Time domain dependence of RNTP power settings is already supported by combining RNTP and ABS signalling
· Spatial extension for RNTP can be considered by signalling of the codebookSubsetRestriction parameter
· Consider signalling of the hypothetical resource allocation to support downlink CoMP

· Strive to align the format with enhanced RNTP signalling
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