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Discussion and decision
1 Introduction
RAN2#109_e meeting could not conclude on the 2-bit CQI reporting solution. In both the email discussion [1] prior to the RAN2#109_e meeting and during the offline discussion [2], solution 1 using only R and F2 bits consistently had more support. Although some companies think the RAN2#107bis agreement to use R, F2 and E bits means solution 2 while other companies consider this agreement lists candidate bits for 2-bit CQI reporting. The latter view is supported by the fact that RAN2 had 2 email discussions and in both email discussions solution 1 was supported by majority of companies.
This paper further highlights the key benefits of solution 1 compared to solution 2 to focus the discussion on the key outstanding issue: which solution to standardise.

2 Discussion
2.1 Solution for 2-bit CQI

The two solutions under consideration are summarised in Figure 1:
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Figure 1 MAC header for 2-bit CQI reporting

With both solutions UE may report 2-bit CQI if network indicates support for 2-bit CQI in SIB. Therefore, with both solutions there would be no confusion in the eNB whether UE sent a CQI or not. As per RAN1 agreements (see [3]), the meaning of each of the 4 code points would be as shown in Table 1 .

Table 1 CQI reporting with legacy CCCH

	CQI bit value
	Meaning

	00
	No measurement/legacy UE

	01
	CQI 1

	10
	CQI 2

	11
	CQI 3


How the MAC PDU would look with different MSG3 sizes is depicted in Figure 2 using EDT as an example. In EDT, CQI reporting is considered useful for scheduling MSG4. While it’s true that for EDT current agreement is to support only 8-bit CQI report but the outcome of the RAI discussion and segmentation is even more important to consider for EDT and CQI reporting. Hence the example MAC PDU structure for MSG3 is relevant to this discussion.
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Figure 2 CQI reporting with different MAC PDU structures 

Table 2 Key difference between the two solutions
	
	Solution 1
	Solution 2

	No. of bits used
	2
	3

	Position of CQI
	First MAC header
	Always in last MAC header.

	Valid LCID
	Any CCCH LCID

(00000, 01011, 01100, 01101)
	Any LCID


Sourcing company considers the key differentiation factor between solution 1 and solution 2, apart from the number of bits consumed to report CQI, is whether it allows the R, F2 and E bits to be used for other purposes in MAC headers other than LCID= Any CCCH. 

In solution 2:

· R bit is used to indicated F2 and E bits carry the 2-bit CQI therefore when R bit is set to 0 then the F2 and E bits can be used for any other purpose e.g., 2-bit CQI report and Extension indication cannot be incorporated in the same MAC header if both of them are needed. Two MAC headers will be occupied. 
· As the E bit is normally used to indicate whether there is another MAC header present then when R=0 only F2 bit can be re-purposed in the future. E-bit could be repurposed in the last MAC header only if the last MAC header LCID=PADDING.
In solution 1:

· E bit is not re-purposed hence it has no limitation on what value E bit can be set to when 2-bit CQI report is enabled by eNB and supported by UE e.g., 2-bit CQI report and Extension indication can be incorporated in the same MAC header if both of them are needed..

· The R and F2 bits are only interpreted to carry CQI report for MAC header with CCCH LCID (see Table 2).  Therefore, R and F2 bits in all other MAC headers are not impacted by 2-bit CQI reporting and can be repurposed in the future, if needed, without impacting 2-bit CQI reporting.

· In the last MAC header at least two bits (R, F2) can be repurposed regardless of LCID, if needed, in the future without impacting 2-bit CQI reporting. Furthermore, if the last MAC header has LCID=PADDING then even the E-bit could be repurposed.
Proposal:
Support 2-bit CQI based on solution 1 (using R and F2 bits only) in a MAC header with uplink LCID= any CCCH.

Summary

This document Identifies the key issues with the two solutions for 2-bit CQI reporting in MSG3 and proposes the following.
Proposal 1: 
Support 2-bit CQI based on solution 1 (using R and F2 bits only) in a MAC header with uplink LCID= any CCCH.
A pseudo CR to introduce 2-bit CQI based on this proposal is provided in [4].
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