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Discussion and decision
1 Introduction
In RAN2#107bis the 8-bit quality reporting has been agreed and how to signal 2-bit reporting is still under discussion [2]. One proposal is to use R bit in the first octet carrying the LCID to indicate the F2 and E bits carry the 2-bit report. The main concern with this approach is that the E bit is always been used to signal whether there is another LCID octet or not. If the E bit is repurposed to carry the 2-bit quality report then in future it would not be possible to extend MSG3 and still be able to include 2-bit quality report. We think this is a serious limitation hence the E bit should not be repurposed in this way. For the 8-bit reporting LCID=10001 has be agreed.

2 Discussion and Text Proposal
In [3] it has been proposed to use the R and F2 bits to send the 2-bit channel quality report and to a new LCID is used to indicate to the eNB a 2-bit report is present, as shown in in Figure 1. With this approach there are two issues identified:

1. There are limited number of LCIDs hence some companies do not want to use another spare LCID for CQI reporting.

2. In MSG3 UE also uses LCID to indicate whether it supports frequency hopping for unicast.
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Figure 1 MAC header for 2-bit CQI reporting
Considering frequency hopping is mandatory for UE supporting CE-Mode A [1], it is only necessary to use one LCID to indicate frequency hopping for unicast is supported and 2-bit CQI is included. Currently UE only uses LCID to indicate frequency hopping for unicast is sufficiently supported if eNB has indicated in SIB2-BR that UE is allowed to signal unicast frequency hopping support in MSG3. This was done due to backwards compatibility with eNBs not supporting the reserved LCIDs. But an eNB that supports 2-bit downlink CQI reporting can be safely assumed to support handling of LCID that indicates unicast frequency hopping and 2-bit CQI report hence use of new LCID is not dependent on eNB indicating unicastFreqHoppingInd-r13 in SIB2-BR. In any case, an eNB indicating in SIB support for 2-bit CQI reporting can also be mandated to also indicate unicastFreqHoppingInd-r13 in SIB2-BR. Remember, just because eNB indicates unicastFreqHoppingInd-r13 does not necessarily mean eNB has to configure unicast frequency hopping for the UE or UE assumes a certain behavior from the UE.
Proposal 1:
When eNB indicates support for 2-bit CQI reporting it shall also indicate unicastFreqHoppingInd-r13.
The following agreement was made at RAN2#107bis:
· 2 separate indicators are introduced in SIB to enable 8-bit and 2-bit DL quality report, i.e., FFS if it is possible to indicate 2-bit only.

Having separate indications in SIB for CQI reporting in MSG3 has some implications. That is, if network configures both 2-bit and 8-bit then the actual decision as to which CQI report is included then depends on the actual grant size for MSG3. This would be acceptable if LCID used for 2-bit reporting is different from 8-bit reporting. There are two LCIDs that are currently spare hence one of those spare LCIDs could be used for this purpose (i.e. 01110 or 0111). This is not desirable as there are very few LCIDs left for LTE & eMTC.
An alternative approach is for eNB to indicate only one of the following:

· 8-bit CQI report supported in MSG3.

· 2-bit CQI report supported in MSG3.

With the above separate indications, the expected UE behavior regarding CQI reporting in MSG3 is depicted in Table 1.

Table 1 CQI reporting with different combination of SIB indication and grant size

	
	Grant size enough to include 8-bit report

	
	No
	Yes

	SIB indication for MSG3 CQI reporting
	2-bit
	2-bit report
	2-bit report

	
	8-bit
	No report
	8-bit report


Note, the SIB indication of what CQI size supported in MSG3 has no implications for CQI reporting in connected state.
The above approach has the following benefits:

1. FFS from RAN2#107bis is addressed

2. Only one LCID needed (i.e. 10001 as agreed in RAN2#107bis).

3. No restriction on future extension of MSG3 MAC PDU when 2-bit reporting is supported (i.e. E-bit can be used to indicate another MAC header octet present). 

Proposal 2:
eNB only indicates either 2-bit or 8-bit CQI report permitted in MSG3.
Proposal 3:
Use R and F2 bits to carry the 2-bit CQI report.
Summary

This document considers how the 2-bit CQI report in MSG3 can be supported without restricting future expansion of MSG3 and without utilise more LCIDs. 
Proposal 1:
When eNB indicates support for 2-bit CQI reporting it shall also indicate unicastFreqHoppingInd-r13.
Proposal 2:
eNB only indicates either 2-bit or 8-bit CQI report permitted in MSG3.

Proposal 3:
Use R and F2 bits to carry the 2-bit CQI report.
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