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1 
Introduction

At RAN3#87bis, it was agreed that CQI values can be signalled over X2 using “absolute” or “differential” values depending on serving eNB implementation. This agreement is reflected in the baseline CR [1] by the coding structure of the Wideband CQI IE and Subband CQI IEs.

In this paper, we identify several issues with the coding structure in [1], and propose an alternative.
2 
Discussion
A coding structure for conveying Wideband CQI and Subband CQI is captured in the baseline CR in sections 9.2.bb and 9.2.cc, respectively.  However, there are three issues with the current text:
1)
There is a single Subband differential CQI Codeword 0 IE for 2-bit differential encoding. However, in TS 36.213 there are two different ways to interpret the value depending on whether it is Higher Layer-configured subband feedback (Table 7.2.1-2) or UE-selected subband feedback (Table 7.2.1-4). In order to interpret the IE correctly, the receiving eNB must know the feedback type, which it may be able to deduce e.g. based on the presence/absence of subbands in the Subband CQI List. However, it seems undesirable to rely upon such implicit means for the receiving eNB to interpret the received information, considering also that the sending eNB is allowed to process the information it sends. The same issue also exists for the Subband differential CQI Codeword 1 IE.

2)
The semantics description refers to TS 36.213 for the details of encoding.  However, in the case of the Subband absolute CQI Codeword 1 IE, there are no procedures in TS 36.213 for 4-bit encoding of Subband CQI Codeword 1 since it can only be differentially encoded over the Uu interface.

3) 
For Subband CQI Codeword 1, there are two IEs at the same level which have the same name (Subband differential CQI Codeword 1). The root of the problem is that there is more than one way to differentially encode Subband CQI Codeword 1, e.g. using 2-bits or 3-bits.
All of the above issues can be resolved if a coding structure is adopted where IE names refer to the encoding scheme being used.  This is shown in Table 1 and Table 2 for the Wideband CQI IE and Subband CQI IE, respectively.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Wideband CQI Codeword 0
	M
	
	INTEGER (0..15, …)
	Encoded in TS 36.213 [11].

	CHOICE Wideband CQI Codeword 1
	O
	
	
	

	>4-bit CQI
	M
	
	INTEGER (0..15, …)
	Encoded in TS 36.213 [11].

	>3-bit spatial differential CQI
	M
	
	INTEGER (0..7, …)
	Encoded in TS 36.213 [11].


Table 1: Coding structure for the Wideband CQI IE
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	CHOICE Subband CQI Codeword 0
	M
	
	
	

	>4-bit CQI
	M
	
	INTEGER (0..15, …)
	Encoded in TS 36.213 [11].

	>2-bit subband differential CQI
	M
	
	INTEGER (0..3, …)
	Encoded in TS 36.213 [11].

	>2-bit differential CQI
	M
	
	INTEGER (0..3, …)
	Encoded in TS 36.213 [11].

	CHOICE Subband CQI Codeword 1
	O
	
	
	

	>4-bit CQI
	M
	
	INTEGER (0..15, …)
	Encoded in TS 36.213 [11].

	>3-bit spatial differential CQI
	M
	
	INTEGER (0..7, …)
	Encoded in TS 36.213 [11].

	>2-bit subband differential CQI
	M
	
	INTEGER (0..3, …)
	Encoded in TS 36.213 [11].

	>2-bit differential CQI
	M
	
	INTEGER (0..3, …)
	Encoded in TS 36.213 [11].


Table 2: Coding structure for the Subband CQI IE
In the above coding scheme, the IEs within the CHOICE groups have meaningful names which correspond to the description used in TS 36.213 for the various encoding options. For example, the 2-bit differential encoding for Higher Layer-configured subband feedback is referred to as 2-bit subband differential CQI in TS 36.213 (Table 7.2.1-2), whereas the 2-bit differential encoding for UE-selected subband feedback is referred to as 2-bit differential CQI in TS 36.213 (Table 7.2.1-4).
Proposal:
Adopt the coding structure for the Wideband CQI IE and Subband CQI IE shown in Table 1 and Table 2 respectively. 
3
Conclusions

In this paper, we discussed several issues with the coding structure of the Wideband CQI IE and Subband CQI IE in the baseline CR, and propose the following:
Proposal:
Adopt the coding structure for the Wideband CQI IE and Subband CQI IE shown in Table 1 and Table 2 respectively. 

A text proposal for the baseline CR is provided in section 4.
4
Text Proposal for baseline CR

Beginning of Text Proposal for [1]
9.2.bb
Wideband CQI
This IE indicates the Wideband CQI as defined in TS 36.213 [11].

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Wideband CQI Codeword 0
	M
	
	INTEGER (0..15, …)
	Encoded in TS 36.213 [11].

	CHOICE Wideband CQI Codeword 1
	O
	
	
	

	>4-bit CQI
	M
	
	INTEGER (0..15, …)
	Encoded in TS 36.213 [11].

	>3-bit spatial differential CQI
	M
	
	INTEGER (0..7, …)
	Encoded in TS 36.213 [11].


9.2.cc
Subband CQI
This IE indicates the Subband CQI as defined in TS 36.213 [11].

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	CHOICE Subband CQI Codeword 0
	M
	
	
	

	>4-bit CQI
	M
	
	INTEGER (0..15, …)
	Encoded in TS 36.213 [11].

	>2-bit subband differential CQI
	M
	
	INTEGER (0..3, …)
	Encoded in TS 36.213 [11].

	>2-bit differential CQI
	M
	
	INTEGER (0..3, …)
	Encoded in TS 36.213 [11].

	CHOICE Subband CQI Codeword 1
	O
	
	
	

	>4-bit CQI
	M
	
	INTEGER (0..15, …)
	Encoded in TS 36.213 [11].

	>3-bit spatial differential CQI
	M
	
	INTEGER (0..7, …)
	Encoded in TS 36.213 [11].

	>2-bit subband differential CQI
	M
	
	INTEGER (0..3, …)
	Encoded in TS 36.213 [11].

	>2-bit differential CQI
	M
	
	INTEGER (0..3, …)
	Encoded in TS 36.213 [11].


End of Text Proposal for [1]
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