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1
Introduction
RAN#64 has agreed to introduce enhanced RNTP and UE-CSI reporting on X2 for enhanced CoMP [1]. This paper brings proposals on how this can be done.

2
Enhanced RNTP
The following description of enhanced RNTP is provided in the objective section of the WID:

[image: image1]
Two different approaches seem to be possible to achieve the required functionality:

· Option 1: Introduce a new IE "Enhanced Relative Narrowband Tx Power (eRNTP)" in the  X2 LOAD INFORMATION message, based on the legacy IE and extended in the time domain.
· Option 2: Use the Rel-12 CoMP Information IE, enhanced with RNTP threshold level information, to convey information concerning scheduling decisions taken by the sender eNB.
A third option based on the extension of the existing RNTP IE seems difficult to accomplish in a backwards compatible way without using criticality reject. Option 2 may have the advantage of avoiding duplicating the time/frequency-domain data structure in two similar IEs.
Proposal 1: Use the Rel-12 CoMP Information IE, enhanced with RNTP threshold level information, to convey information concerning scheduling decisions taken by the sender eNB.
A text proposal including RNTP threshold level information in the CoMP Information IE is provided in the annex of [2] submitted to this meeting.

3
UE-CSI reporting
The following description of UE-CSI reporting is provided in the objective section of the WID:


[image: image2]
Periodic exchange initiated upon request is in our view best ensured by the X2 Resource Status Reporting Initiation / Resource Status Reporting procedures.

Proposal 2: Use Resource Status Reporting Initiation / Resource Status Reporting procedures for UE-CSI reporting.

The information to be exchanged on X2 is on the air interface transmitted on the physical layer as defined in TS 36.213. We propose the following tabular definition to be used on X2:

	Rank Indicator
	M
	
	INTEGER(1..8, ...)
	Cf. TS 36.213 [11].

	Wideband CQI For Codeword 0
	M
	
	INTEGER(0..15, ...)
	Cf. TS 36.213 [11, 7.2.3].

	Wideband CQI For Codeword 1
	O
	
	INTEGER(0..15, ...)
	Cf. TS 36.213 [11, 7.2.3].

	Subband CQI For Codeword 0 Item
	
	0..<maxCQISubbands >
	
	

	>Subband CQI
	M
	
	INTEGER(0..15, ...)
	Cf. TS 36.213 [11, 7.2.3].

	Subband CQI For Codeword 1 Item
	
	0..<maxCQISubbands >
	
	

	>Subband CQI
	M
	
	INTEGER(0..15, ...)
	Cf. TS 36.213 [11, 7.2.3].


Proposal 3: For UE-CSI reporting, use IE definition on X2 according to the above table.

Furthermore, the reported UE-CSI information will be meaningful only if information about the measured resources is provided. One possibility providing minimal information is to include this information in the following format:

	>Interference measurement hypothesis
	<0..2>

	>>Cell ID
	ECGI

	>> Muting information
	1 indicates muting, 0 indicates un-muting.


 Another possibility is to provide this UE-CSI configuration information as received by the UE using the format already defined on the air interface (RRC).  
	UE-CSI Resource Configuration
	M
	
	INTEGER(0..31)
	CSI reference signal configuration, see TS 36.213 [11, 7.2.6] and TS 36.211 [10, table 6.10.5.2-1 and 6.10.5.2-2] for 4 REs.

	UE-CSI Subframe Configuration
	M
	
	INTEGER(0..154)
	Parameter: [image: image3.wmf]RS
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, see TS 36.213 [11, 7.2.6] and TS 36.211 [10, table 6.10.5.3-1].


Proposal 4: Send UE-CSI report configuration information on X2 in addition to the UE-CSI report using the RRC format.

Also UE-CSI reporting seems feasible to be implemented in Rel-12. 

A CR is submitted to the present meeting [3].

4
UE-ID for RSRP and UE-CSI reporting 
CoMP is a valuable means to improve the throughput in particular for UEs staying in the cell-edge. An eNB serving bandwidth-consuming UEs located in the cell-edge may benefit from CoMP coordination for these particular UEs which may in this way be scheduled in interference protected resources.  The benefit of such coordination is particularly high if the UEs are stationary or slowly moving and hence remain in the cell edge for a significant amount of time.
In such scenario the UE ID signaled on X2 will help the central coordinator, or the peer eNB in the distributed scenario, to follow the evolution of the channel state for these targeted UEs and adapt its scheduling decisions accordingly.  Both RSRP and UE-CSI measurements should be identified by a UE ID, because UE-CSI measurements are resource-consuming for the UE and may not always be available. In that case the serving eNB will provide the RSRP measurement.
Proposal 5: Include a UE ID together with RSRP and UE-CSI measurements.

5
Conclusion
We have provided the following proposals:
- for enhanced RNTP:
Proposal 1: Use the Rel-12 CoMP Information IE, enhanced with RNTP threshold level information, to convey information concerning scheduling decisions taken by the sender eNB.
- for UE-CSI reporting:

Proposal 2: Use Resource Status Reporting Initiation / Resource Status Reporting procedures for UE-CSI reporting.

Proposal 3: For UE-CSI reporting, use IE definition on X2 according to the above table.

Proposal 4: Send UE-CSI report configuration information on X2 in addition to the UE-CSI report using the RRC format.

Proposal 5: Include a UE ID together with RSRP and UE-CSI measurements.

A CR for UE-CSI reporting is submitted to the present meeting in [3].
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Enhanced RNTP signaling between eNBs 


Information granularity of the Enhanced RNTP is extended to the frequency/time domain


Signaling periodicity: Event triggered (the same as the current RNTP)


Exchanged with the corresponding subframe index with common understanding of the subframe index among cells


Pattern assumed to be repeated after specified periodicity


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


Necessary granularity of transmit power threshold and levels: same set as the current RNTP 


Possible enhancement on existing Status report, which can be signaled between eNBs to exchange the usage status of the indicated frequency/time resources








Signaling of one or more sets of CSI information (RI, CQI) of a set of UEs 


Signaling period


Same as CoMP hypothesis for periodic exchange 


Mechanism to provide CSI reports upon request from an eNB should be made available.


Per CSI process per subband per UE per cell (1 subband = 6 RBs)











PAGE  
3/3

