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1. Introduction & Background
The new work item [1] for eCoMP was approved for Release 12 in RAN #62 meeting, to identify signaling information in RAN1. In order to complete the WI until September 2014 as planned, RAN agrees to reduce the scope of WI as indicated in [2]:

· A CoMP hypothesis comprising a hypothetical resource allocation for at least the receiving node in time/frequency domains 
· How to react to a received CoMP hypothesis signaling is up to receiving eNB’s implementation. E.g. accept or ignore, potentially sending a feedback e.g. “yes/no” to the sending node.

· RAN1 should provide guidance to RAN3 on necessary granularity and rate of CoMP hypothesis in time/frequency domain.

· 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

· RAN1 should provide guidance to RAN3 on necessary rate of exchanging one or more sets of CSI reports over X2 interface 
· One or more measurement reports (RSRP) of a set of UEs

· Enhanced RNTP can be signaled between eNBs to facilitate CoMP
· Information granularity of the Enhanced RNTP is extended to the frequency/time domain
· RAN1 should provide guidance to RAN3 on necessary granularity and rate of Enhanced RNTP in time domain
· Information in the Enhanced RNTP is (optionally multi-level) transmit power threshold for only the sender eNB.
· RAN1 should provide guidance to RAN3 on necessary granularity of transmit power threshold and how many levels should be defined
· Possible enhancement on existing Status report, which can be signaled between eNBs to exchange the usage status of the indicated frequency/time resources
· Details of benefit metric should be decided in RAN1 and should be provided to RAN3 from RAN1#76bis

This contribution gives some initial considerations on enhancement of the above signalling for CoMP-NIB operation.
2. Discussion on Backhaul Signaling
Depending on whether there is a “coordinator” connected to multiple eNBs through a non-ideal backhaul and coordinated all the cells within a certain area, centralized and distributed architectures can be used in CoMP-NIB operation. The illustrations of signalling exchanges are depicted in Fig.1 [3].
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Figure 1. Illustrations of signalling exchange
The main difference of these two procedures is whether step 1 exists. The signalling of latter two steps are almost the same.
· Step 1 (only for centralized architecture): Measurement reports (RSRP and/or CSI) are sent to the coordinator. 
· Step 2: CoMP request signal (enhanced RNTP or CoMP hypothesis) is sent to eNBs.
· Step 3: Decision on the request (CoMP status report) is sent back.
2.1. Step 1 Signalling: RSRP/CSI
eNB may send a set of UEs’ RSRP/CSIs to the coordinator, such as cell edge users. The UE should report RSRP/CSIs of the neighbor cells (in the neighbor cell list) to its serving eNB. Besides, the coordinator receives multiple eNBs’ measurement reports. In order to identify reports from different eNBs, some kinds of indications need to be sent along with RSRP/CSI, such as cell ID.
Proposal 1. Consider using RSRP and/or CSI as the step 1 signalling, which is to provide measurement reports from eNB to coordinator.
· Some side information needs to be sent along with RSRP/CSI, such as cell ID.
2.2. Step 2 Signalling: CoMP request

The coordinator decides whether and how to do CoMP operation according to the received measurement reports, then send the request signal to eNBs. There are currently two candidate signaling for the CoMP request, namely enhanced RNTP and CoMP hypothesis.
Alt. 1: Enhanced RNTP (eRNTP)
RNTP with some enhancements could be used as the request signal. The receiving eNB understands that it is suggested to mute the resources with high Tx power at sending eNB. In order to design uniform signaling for both centralized and distributed architecture, the received node does not distinguish whether this eRNTP from eNB or coordinator. It should be noted that current spec allows to send different eRNTP to different eNBs ,thus allows PDSCH coordination between eNBs.
Observing the current RNTP signaling, the following may be enhanced:

· In order to perform better interference cancellation, the coordinator could send the overall CoMP operation decision (RNTPs) to eNB.
· RNTP may be transmitted periodically, and the period is similar to OI for a more dynamic CoMP operation. One RNTP message could contain multiple pattern of Tx power allocation, where each pattern corresponds to a difference time during the period.
· The existing RNTP can only indicate whether the Tx power exceed the threshold, and this could be enhanced to multi-level RNTP indicating different Tx power range of each PRB.
Alt. 2: CoMP hypothesis

A CoMP hypothesis comprising a hypothetical resource allocation for at least the receiving node in time/frequency domains could be used as the request signal, too. Different from RNTP which indicating the transmitter’s Tx power, this hypothesis tells the receiver how to allocate resource. The new CoMP hypothesis needs further discussion on necessary granularity and rate in time/frequency domain.
From our perspective either eRNTP or CoMP hypothesis is feasible to fulfill the purpose of PDSCH coordination, therefore we do not have a strong preference at this stage.
Proposal 2. Consider using enhanced RNTP or CoMP hypothesis as the step 2 signalling, which is to request PDSCH coordination between eNBs.

2.3. Step 3 Signalling: CoMP confirmation
eNB decides whether to assist CoMP operation based on the received request and its own serving conditions. This decision may be a “yes/no” message or n-bit indicating the power reduction range, etc. 
The existing Radio Resource Status IE is as follows: 
Table 1. Radio Resource Status IE
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	DL GBR PRB usage
	M
	
	INTEGER (0..100)
	

	UL GBR PRB usage
	M
	
	INTEGER (0..100)
	

	DL non-GBR PRB usage
	M
	
	INTEGER (0..100)
	

	UL non-GBR PRB usage
	M
	
	INTEGER (0..100)
	

	DL Total PRB usage
	M
	
	INTEGER (0..100)
	

	UL Total PRB usage
	M
	
	INTEGER (0..100)
	


It is noted that current status report only indicates the usage of the PRBs for all traffic, however, the CoMP confirmation on each PRB may be a reasonable feedback to the CoMP request, because CoMP request is a signal on PRB level granularity. Moreover, the minimum period of Radio Resource Status IE is 1000 ms, which is much larger than intended CoMP operation duration, which is undesired. .
Therefore, there are mainly two approaches for Status report enhancement.
Scheme 1: Introduce a new CoMP Status report IE, which provides a feedback on eRNTP per PRB, and the period of this IE should be the same as eRNTP.
Scheme 2: Enhance Radio Resource Status IE to provide a feedback on eRNTP per PRB, and specify the correspondence between this IE and the received multiple eRNTPs.

Proposal 3. Consider using new “yes/no” signaling or enhanced Status report, which is a response to step 2 CoMP request signaling. The time/frequency granularity may be similar with step 2 CoMP request signal.
3. Conclusion
Some initial considerations on enhancement of the backhaul signalling for CoMP-NIB operation are discussed in this contribution, and proposals below are made.
Proposal 1. Consider using RSRP and/or CSI as the step 1 signalling, which is to provide measurement reports from eNB to coordinator.
Proposal 2. Consider using enhanced RNTP or CoMP hypothesis as the step 2 signalling, which is to request PDSCH coordination between eNBs.

Proposal 3. Consider using new “yes/no” signaling or enhanced Status report, which is a response to step 2 CoMP request signaling. The time/frequency granularity may be similar with step 2 CoMP request signal.
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