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Discussion
1 
Introduction

This paper summarizes the offline discussion on subband definition, which is currently FFS in the baseline CR.

2 
Summary of offline discussion
RAN3 has agreed that the RESOURCE STATUS UPDATE message containing Channel State Information (CSI) is sent by eNB2 to eNB1 at periodic intervals (“X2 Reporting Interval”) as shown in Figure 1. CSI information is sent for up to 4 CSI Processes per UE.
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Figure 1: CSI reporting over Uu and X2
For signalling of subband information associated with Subband CQI, the following criteria were considered during the offline discussion:

1)
Simplicity, in case eNB2 implementation sends only “raw” CSI

Usage Scenario 1: eNB2 forwards only the most recently received CSI Report (i.e. one CSI Report per CSI process) without any processing by eNB2
2)
Flexibility, in case eNB2 implementation sends both Periodic and Aperiodic reports for the same CSI process
Usage Scenario 2: UE is configured for both Periodic Mode 2-* and Aperiodic Mode 2-* reporting, and eNB2 forwards both (i.e. two or more CSI Reports per CSI process), potentially after processing (e.g. merging a Periodic and Aperiodic CSI report which overlap in frequency domain)

3)
Allow eNB2 to “process” CQI values before sending over X2

4)
Currently allowed subband structures as defined in TS 36.213 are not altered. This implies that maxSubband is 28.
Four solutions were proposed, which are captured in the subsections below.
2.1
Solution A: Subband Index + Report Type
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	[…]
	
	
	
	

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

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

	>>Wideband CQI
	M
	
	9.2.bb
	

	>>Subband CQI List
	
	0 .. <maxSubband>
	
	

	>>>Subband CQI
	M
	
	9.2.cc
	

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

	>>>Report Type
	O
	
	ENUMERATED (periodic, aperiodic, …)
	Included in case of UE selected subband CQI reporting.


Notes for Solution A:
-
Solution Description: The subband partitioning is fixed, based on the UE’s CSI reporting configuration. The Report Type and Subband Index IEs are used by the receiving eNB to derive the subband.
-
Allows sending “raw” CQI over X2, in a format similar to what is received from the UE (i.e. using Subband Index).
-
Allow eNB2 to “process” CQI values before sending over X2.

-
Allows sending both Periodic and Aperiodic reports in the same CSI process (TO BE CONFIRMED). In case of overlapping Aperiodic and Periodic CSI reports, the handling is left to receiving eNB implementation (e.g. merge, discard, etc).
2.2
Solution B: Subband Start + Subband Size
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	[…]
	
	
	
	

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

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

	>>Wideband CQI
	M
	
	9.2.bb
	

	>>Subband CQI List
	
	0 .. <maxSubband>
	
	

	>>>Subband CQI
	M
	
	9.2.cc
	

	>>>Subband Start 
	O
	
	INTEGER (2..109, …)
	Corresponds to the PRB number of the first PRB in a subband defined in TS 36.213 [11] for the system bandwidth
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.If this IE is not present, the subband is contiguous with the previous subband in the list, or starts with PRB 0 if this is the first subband in the list.

	>>>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
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. Ignored for the highest frequency subband.


Notes for Solution B: 

-
Solution Description: The Subband Start and Subband Size IEs are used to explicitly indicate the subbands. The subbands are restricted to those defined for the system bandwidth
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-
Allows sending “raw” CQI over X2, but in a different format than used by the UE (i.e. using Subband Start).
-
Allow eNB2 to “process” CQI values before sending over X2.

-
Allows sending both Periodic and Aperiodic reports in the same CSI process. In case of overlapping Aperiodic and Periodic CSI reports, the sending eNB can process (e.g. merge) according to implementation-specific algorithms.
2.3
Solution C: Subband Index + Subband Size
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	[…]
	
	
	
	

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

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

	>>Wideband CQI
	M
	
	9.2.bb
	

	>>Subband CQI List
	
	0 .. <maxSubband>
	
	

	>>>Subband CQI
	M
	
	9.2.cc
	

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

	>>>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
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. Ignored if the Subband Index corresponds to the highest frequency subband.


Notes for Solution C: 

-
Solution Description: The Subband Size IE is used by sending eNB to explicitly indicate the subband partitioning (rather than receiving eNB deriving the subband partitioning based on information about the UE’s CSI reporting configuration). The PRB number of the first PRB in the subband is calculated as (Subband Index x Subband Size).
-
Allows sending “raw” CQI over X2, in a format similar to what is received from the UE (i.e. using Subband Index).
-
Allow eNB2 to “process” CQI values before sending over X2.
-
Allows sending both Periodic and Aperiodic reports in the same CSI process. In case of overlapping Aperiodic and Periodic CSI reports, the sending eNB can process (e.g. merge) according to implementation-specific algorithms.

2.4
Solution D: Subband Index + Subband Size
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	[…]
	
	
	
	

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

	>>RI
	M
	
	INTEGER (1..8, …)
	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
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	>>Subband CQI List
	
	0 .. <maxSubband>
	
	

	>>>Subband CQI
	M
	
	9.2.cc
	

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


Notes for Solution D: 

-
Solution Description: Like Solution C, but the Subband Size is fixed for all subbands.
-
If the Subband CQI List contains only Periodic reports, then the Subband Size IE is set to X; otherwise (i.e. Subband CQI List contains only Aperiodic reports, or both Aperiodic and Periodic reports), the Subband Size IE is set to X/2.

3
Observations
For a given system bandwidth 
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, a Periodic subband is always composed of two Aperiodic subbands (TO BE CONFIRMED). 
This property enables the following processing (implementation) by eNB2:
Example: 
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is 50, and eNB receives two CSI reports over Uu during a given interval: Aperiodic Mode 2-* for subband index 1 (subband size 3) and Periodic Mode 2-* for subband index 0 (subband size 6). Then, eNB has several options for sending the information over X2:

a)
Send both reports over X2 and let receiving eNB decide how to handle

b) 
Select one of the two reports to send over X2 (e.g. the latest report)

c)
Merge the Aperiodic and Periodic reports into two Aperiodic reports over X2 (subband index 0 and 1)
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