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1   Introduction
During inter eNB CoMP discussion in RAN3#87 meeting, there were many open issues left for CSI reporting, in this contribution, we provide our view on some of these issues.
2   Discussion
2.1   Subframe type in CSI Report 
(ABS vs Non-ABS subframes) by inclusion of CSI-Subframe-Set ID information
Both ABS and inter eNB CoMP are methods to avoid interference, and the difference is ABS is in per subframe granularity, inter eNB CoMP is in per PRB per subframe granularity. These two methods may not be deployed at the same network at the same time.

Conclusion 1: ABS and inter eNB CoMP provides similar functionality in different resource granularity, there is no need to deploy both of them in one network.

And even if inter eNB CoMP is deployed together with ABS in a network, for each CSI report of a UE, csi-MeasSubframeSet1 or Set2 will be included in the CQI-ReportConfig, to indicate the two CSI subframe sets, e.g. ABS or non-ABS. It does not mean the eNBs has to provide this information in CSI reporting.

Take Figure 1 as an example, UE is served by Pico Cell A, Macro Cell M allocates ABS pattern to Pico cells A, B and C. Macro Cell M allocates CoMP Hypothesis of all the cells(includes Cell M, A, B and C) in this cluster. For ABS subframes, as Macro Cell M will reduced power, the CoMP Hypothesis of Cell M will be set to value1 in all the PRBs in ABS subframes.
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Figure 1 Pico Cell A, B and C under coverage of Macro Cell M

When Cell A configures CSI processes to the UE to measure the interference from neighbours, the resources could be:

· CSI process 1: to measure the interference from all the neighbour cells, on the resources where Cell A muted, Cell B, C and M in transmission

· These resources must be non-ABS subframes

· CSI process 2: to measure the interference from Cell M, on the resources where Cell A, B and C muted, Cell  M in transmission

· These resources must be non-ABS subframes

· CSI process 3: to measure the interference from Cell B, on the resource where Cell A, C and M muted, Cell  B in transmission

· These resources could be in the ABS subframes, as Cell M is muted, there is no dynamic change for this CSI reporting in ABS subframes and non-ABS subframes

· CSI process 4: to measure the interference from Cell C, on the resource where Cell A, B and M muted, Cell  C in transmission

· These resources could be in the ABS subframes, as Cell M is muted, there is no dynamic change for this CSI reporting in ABS subframes and non-ABS subframes

Based on these, when Pico Cell A send CSI reporting of the UE to Macro Cell M, for all the reports of these 4 CSI process, there is no dynamic change due to ABS configuration, hence it is not needed to inform the subframe set information to Macro Cell M in the reporting.

Conclusion2: even if ABS and inter eNB CoMP are deployed in the same network, there is no need to introduce Subframe set information in CSI reporting.
2.2   CSI Configuration

As discussed in the example above, in order to perform these measurements, the Cells will mute their transmission in the resources configured for the CSI processes of the UE. 

· each UE can be at maximum configured with 4 CSI processes, to achieve the measurement in the cells above, there will be a set of resourced muted by these cells. 

· If two UEs in cell A are configured with 8 different CSI process configurations, two sets of resources muted.

· If three UEs in the cell with 12 different CSI process configurations, three sets of resources muted.

· The more UEs in the cell with more different CSI process configurations, more sets of resources muted. 

This will lead to a huge number of resources muted in the related cells, it is quite necessary to limit the number of CSI configurations used in a cell. Hence we believe that there is no advantage to allow for a large number of configurations, and instead limit this, e.g. at most 7, and let the eNB select the UE to perform measurements within these 7 different configurations.

Conclusion3: it is needed to limit the number of CSI process configurations for all the UEs in a cell, e.g. at most 7 different CSI process configurations.

As these CSI configurations used in a cell does not need to be changed frequently, and it is needed to consider all the cells within the cluster together to decide on these configurations, the most straight forward way is to configure this via OAM.

Conclusion4: the CSI process configurations of the cells in the cluster shall be configured by OAM.
3   Conclusion / Proposals
In this contribution, we analyses some leftover issues for CSI reporting in inter eNB CoMP, get the conclusions as below:
Conclusion 1: ABS and inter eNB CoMP provides similar functionality in different resource granularity, there is no need to deploy both of them in one network.

Conclusion2: even if ABS and inter eNB CoMP are deployed in the same network, there is no need to introduce Subframe set information in CSI reporting.
Conclusion3: it is needed to limit the number of CSI process configurations for all the UEs in a cell, e.g. at most 7 different CSI process configurations.

Conclusion4: the CSI process configurations of the cells in the cluster shall be configured by OAM.

To support conclusion 3 and4, it is proposed to capture the Text Proposal in section 4 into stage3 baseline CR.
4   Text Proposal

4.1.1   9.2.aa
CSI Report
This IE provides CSI reports of UEs served by the sending eNB.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CSI Report per UE
	
	1 .. <maxUEReport>
	
	

	>UE ID
	M
	
	FFS
	ID of the UE served by the cell in eNB2.

	>CSI Report per CSI Process
	
	1 .. <maxCSIProcess>
	
	

	>>CSI Process Configuration index
	M
	
	INTEGER (1..7,…)
	Indicates one of the configured CSI process configurations of the cell.

	>>RI
	FFS
	
	INTEGER (1..8, …)
	Defined in TS 36.213 [11].

	>>Wideband CQI
	M
	
	9.2.bb
	

	>>Subband CQI List
	
	0 .. <maxSubband>
	
	

	>>>Subband CQI
	
	1
	9.2.cc
	

	>>>Subband Definition 
	
	
	FFS
	


	Range bound
	Explanation

	maxUEReport
	Maximum number of UE measurement reports. Value is 128.

	maxCSIProcess
	Maximum number of CSI processes. The value is 4.

	maxSubband
	Maximum number of subbands. The value is FFS.


5   Reference

[1] R3-150478 Introduction of enhanced inter-eNB CoMP signalling, Samsung
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