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1. Introduction
In RAN3#88, after fruitful discussions on the exchange of CSI, a subband indexing scheme has been selected in the baseline CR [1].  In this document we identify some corrections that can be made and present them in a text proposal. 
2. Discussion 
A desirable feature that should be supported by a CSI signaling scheme is the exchange of both periodic and aperiodic CSI reports in the same X2 message. In the absence of this feature, i.e., when the sending eNB is forced to choose either the periodic or the aperiodic CSI report obtained under a CSI process of some user, the sending eNB will have to drop available CSI reports. This would be unfortunate given that precious over-the-air signaling resources have already been spent in acquiring these reports and that these reports can together convey more CSI that either individual one.  
Accepting this view an indexing scheme to enable this feature has been selected in [1].
We identify  two  corrections and an improvement that can be made to the selected scheme: 
1) Correction: Changing the subband index range to (0,…27,..} from {0,….,13,..}:
A benefit that can be obtained from the subband indexing scheme of [1] is the simple forwarding of both aperiodic and periodic CSI reports in the same X2 message.  Notice that the maxSubband value is 14 and the subband index range is defined to be {0,…,13,..}. This choice allows for simple forwarding with any configured periodic mode and when the configured a-periodic mode is 3-*. This is because in these cases the maximum number of subband reports is 14 and the index range spans {0,….,13}, consistent with the agreed choice.





However, this choice will not allow the same X2 message to include aperiodic CSI report configured with feedback mode 2-* and periodic CSI report configured under any mode. This is because under aperiodic mode 2-*, when the total number of PRBs in the downlink is , the subband size is  and the number of UE selected subbands is (Table 7.2.1.5 in 36.213). Thus, we have subbands () and the UE is free to select any 6 out of these 28 subbands as its preferred ones. Consequently, the subband index identifying each UE selected subband must belong to the set {0,…,27}..  
Consequently, one of the two CSI process items should have a subband index range of  {0,…,27}. For simplicity we suggest a common subband index range of {0,…,27} for both CSI process items. 
2) Correction: Changing the semantic description to reflect that a different RI and CQI combination can be reported for each one of the two CSI process items under the same CSI process. 
3) Improvement: Making the subband CQI IE optional with a clarification in the semantic description.
The subband CQIs are conveyed sequentially in the increasing order of subband indices.  Then, in case the subband CQI IE for a subband is not conveyed, the receiving eNB must use the CQI conveyed for the last preceding subband. The CQI for the first subband must always be included. This  approach can significantly save overhead by avoiding redundancy. Note that when a UE is configured in the aperiodic mode 2-*, it selects and reports indices for M out of N subbands. However, only one CQI (per codeword) is reported by it for all the M selected subbands. Therefore, it is beneficial that redundancy is avoided in reporting such CQIs in the X2 message as well.     



3. Conclusion
In this contribution we identified three improvements that can be made in the UE-CSI IE and present them in a text proposal. 
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9.2.aa	UE-CSI Report 
 


This IE provides CSI reports of UEs served by the cell for which the information is provided.
	IE/Group Name
	Presence
	Range
	[bookmark: OLE_LINK31][bookmark: OLE_LINK32]IE type and reference
	Semantics description

	[bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK5]CSI Report per Cell
	
	1 .. <maxUEReport>
	
	

	[bookmark: OLE_LINK111][bookmark: OLE_LINK112]>UE ID
	M
	
	BIT STRING (SIZE(16))
	ID assigned by eNB2 for the UE.

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

	>>CSI Process Configuration Index
	M
	
	FFS
	

	>>CSI Report per CSI Process Item
	
	1..
<maxCSIReport>
	
	

	>>>RI
	M
	
	INTEGER (1..8, …)
	The RI corresponding to the CQI being reported for this CSI process Item. Value defined in TS 36.213 [11].

	>>>Wideband CQI
	M
	
	9.2.bb
	

	>>>Subband Size
	M
	
	ENUMERATED (2, 3, 4, 6, 8, …)
	
Corresponds to a value of subband size k defined in TS 36.213 [11] for the system bandwidth.

	>>>Subband CQI List
	
	0 .. <maxSubband>
	
	

	>>>>Subband CQI
	OM
	
	9.2.cc
	If this IE is not present, the CQI is identical to the one provided for the last preceding subband.  This IE is always present for the first subband in the list.

	>>>>Subband Index 
	M
	
	INTEGER (0..1327, …)
	



	Range bound
	Explanation

	maxUEReport
	Maximum number of UE. Value is 128.

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

	maxCSIReport
	Maximum number of CSI Reports per CSI Process. The value is 2.

	[bookmark: OLE_LINK25][bookmark: OLE_LINK26]maxSubband
	Maximum number of subbands. The value is 14.






image2.wmf
4

=

k


oleObject2.bin

image3.wmf
6

=

M


oleObject3.bin

image4.wmf
28

=

N


oleObject4.bin

image5.wmf
2

27

*

4

110

+

=


oleObject5.bin

image6.wmf
DL

RB

N


oleObject6.bin

image1.wmf
110

=

DL

RB

N


oleObject1.bin

