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1 Introduction
With respect to the WI: Enhanced signalling for inter-eNB CoMP, the messages to deliver eRNTP and CSI reports were agreed in RAN3#85bis (for the CSI reports agreed as a working assumption). RAN3 should discuss the details on how to reflect them to the X2AP specification. Here we focus on the CSI reports and proposes the structure of the CSI Report IE.
2 Discussion

CSI reporting from the UE to the eNB per se

A UE can perform aperiodic and/or periodic CSI reporting to the eNB. Setting aside PMI, which is not a part of the scope of the WI: Enhanced signalling for inter-eNB CoMP, these two mechanisms have following reporting items as presented in Table 1:
Table 1: Reporting items regarding RI and CQI.
	
	Aperiodic CSI reporting
	Periodic CSI reporting

	Mode 1-*
	RI, wideband CQI
	RI, wideband CQI

	Mode 2-*
	RI, wideband CQI,
a set of UE selected subband differential CQIs,

UE selected subband indices
	RI, wideband CQI,

a set of UE selected subband differential CQIs,

UE selected subband indices
(NOTE*)

	Mode 3-*
	RI, wideband CQI,

a set of higher layer-configured subband differential CQIs
	-

	NOTE*: In case the number of transmission antennae is eight and PTI = 0, the UE configured with Mode 2-1 does not report a set of UE selected subband CQIs, i.e. only RI and wideband CQI are reported.


As an example, in case 
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, within a CSI process, a UE reports following items in addition to RI and wideband CQI:
· Aperiodic, Mode1-*: None

· Aperiodic, Mode 2-*: 6 UE selected subband differential CQIs, UE selected subband indices
· A subframe is composed of 28 subbands. Among 28 subbands, 6 subbands are selected by the UE. The number of PRBs in the subbands is 4 except for the last one; the number of PRBs in the last subband is 2 (4*27 + 2 = 110).

· Aperiodic, Mode 3-*: 14 higher layer-configured subband differential CQIs
· A subframe is composed of 14 subbands. The number of PRBs in the subband is 8 except for the last one; the number of PRBs in the last subband is 6 (8*13 + 6 = 110).

· Periodic, Mode 1-*: None

· Periodic, Mode 2-*: 4 UE selected subband differential CQIs, UE selected subband indices

· A subframe is composed of 14 subbands. Among 14 subbands, 4 subbands are selected by the UE. The number of PRBs in the subbands is 8 except for the last one; the number of PRBs in the last subband is 6 (8*13 + 6 = 110).

Table 2 summarizes the number of subbands and the number of subbands on which the CQI is measured.
Table 2: The number of subbands.
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	Aperiodic, Mode 2-*
	Aperiodic, Mode 3-*
	Periodic, Mode 2-*

	
	# of subbands
	# of subbands on which the CQI is measured/reported
	# of subbands = # of subbands on which the CQI is measured/reported
	# of subbands
	# of subbands on which the CQI is measured/reported = # of BW parts

	6
	N/A
	N/A
	N/A
	N/A
	N/A

	15
	8
	3
	4
	4
	2

	25
	13
	3
	7
	7
	2

	50
	17
	5
	9
	9
	3

	75
	19
	6
	10
	10
	4

	100
	25
	6
	13
	13
	4


It is noteworthy that if RI > 1, each of the wideband CQI and a set of subband CQIs has two components: CQI for codeword 0 and CQI for codeword 1, otherwise it is comprised of only CQI for codeword 0.

Multiple CSI reports within a CSI process
When eNB1 sends its serving UEs’ CSI reports to eNB2, eNB1 may have received multiple complete CSI reports from a UE with respect to a CSI process of the UE after the previous transmission of CSI reports to eNB2. For example, let us assume the case depicted in Figure 1. Within a CSI process, the UE served by eNB1 performs both aperiodic CSI reporting (e.g. Mode 2-0) and periodic CSI reporting (e.g. Mode 2-1). At subframe #7, eNB1 has collected two complete CSI reports from the UE within a CSI process; periodic CSI report gathered from subframe #1 to subframe #7 and aperiodic CSI report gathered at subframe #4. At subframe #17, eNB1 also possesses two complete CSI reports; periodic CSI report gathered from subframe #9 to subframe #15 and aperiodic CSI report gathered at subframe #8.
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Figure 1: An example of multiple CSI reports.
With respect to a CSI process of a UE, benefit of sending multiple CSI reports has not been yet identified. Thus, we propose:
Proposal 1: To send only one CSI report (RI, wideband CQI, and optionally a set of subband differential CQIs) per CSI process of a UE, if any, where the CSI report is chosen so that the most recent channel condition is reflected.
In the above example, if we accept Proposal 1, at subframe #7 eNB1 only sends aperiodic CSI report received from the UE at subframe #4 and at time #17 it only transmits periodic CSI report gathered from the UE from time #9 to time #15.
Subband index
CQI is measured on selective subbands in Mode 2-*. Thus, it is proposed:

Proposal 2: To include subband indices in case of Mode 2-* CSI reporting.

CSI process configuration information

The simulation results in [1] have shown that semi-static CSI process configuration provides satisfactory performance compared to UE-specific dynamic CSI process configuration if RSRP measurement reports are also taken into account for coordination. A cell in the coordination area may have a number of, e.g. 32, CSI process configurations, pre-configured by OAM. Each of the UEs in the cell may be configured with maximum four CSI process configurations among those 32 configurations.
Proposal 3: To include CSI process index in the CSI Report IE.

UE identification

The observation that the cell-specific CSI process configuration provides satisfactory performance is based on the important assumption: RSRP measurement reports are taken into account together with the CSI reports. Thus, in order to match CSI reports and RSRP measurement reports, UE identification should be included. In short, it is proposed:
Proposal 4: To include UE identifier in the CSI Report IE and in the RSRP Measurement Report List IE.
Start Time of CSI report
Taking into account varied latency depending on the eNB combinations, jitter and frequent signaling of the CoMP information, the order of the message and arrival time may vary. In order for the eNB which coordinate CoMP operation use CSI information with the same SFN for the decision of TTI, start time for the CSI report is necessary. The eNB which coordinate CoMP operation will utilize gathered CSI from multiple eNB by using the start time. 
Proposal 5: To include Start SFN and Subframe Number for the CSI Report.

UE scheduling information
According to CoMP Hypothesis period, the minimal period of the UE CSI report is 5ms. In the study item phase of RAN1, 1ms packet transmission of the UE CSI was assumed which enabled the coordinator to know the UE information in 1ms time unit. As various traffic types are generated to each UE in real network deployment, the coordinator needs to learn the status of each cell in terms of UE specific information at best. To make efficient 1ms-step CoMP Hypothesis, 1ms-step information related to UE CSI is valuable and needs to be provided. If the coordinator can know cell's resource utilization in time domain, the coordinator can make good inter-eNB coordination thanks to the CSI report and the scheduling information of the UE.
 Proposal 6: To include UE Scheudling information in the CSI Report IE.

A text proposal in Section 3 reflects the proposals.
3 Text proposal for the CSI Report IE

In this section, we show a text proposal for the CSI Report IE. It is expected that the IE will be included in the RESOURCE STATUS UPDATE message.
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 .. <maxUECSIReport>
	
	

	>UE ID
	M
	
	BIT STRING (SIZE(16))
	ID of the UE served by the cell in eNB2.

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

	>>CSI Process Index
	M
	
	INTEGER (1..32, …)
	Indicates a specific CSI process configuration. 

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

	>>Wideband CQI
	
	1
	9.2.bb
	

	>>Subband CQI List
	
	0 .. <maxSubband>
	
	

	>>>Subband CQI
	
	1
	9.2.cc
	

	>>>Subband Index
	O
	
	INTEGER (0..27, …)
	Included in case of UE selected subband CQI reporting.

	>Scheduling Information
	O
	
	BIT STRING (5..80, …)
	Each position in the bitmap represents whether the UE was scheduled in the TTI, for which value “1” indicates the UE was scheduled and value “0” indicates the UE was not scheduled.
The length of the bit string is the same as the periodicity of the CH. 


	Range bound
	Explanation

	maxUECSIReport
	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 14.


4 Conclusion
Stage 3 details on the CSI report have been treated. RAN3 is proposed to agree the TP presented in Section 3 and the corresponding CR in [2].
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