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1 Introduction
In RAN1 and RAN2 meetings, following agreements were made for downlink channel quality report in Msg3 for Idle mode:
	Agreement in RAN1#94 [1]
· Whether the DL quality report is included in Msg3 is indicated in SIB and/or RAR. 
Agreement in RAN1#94bis [2]
· Enabling of DL quality report is indicated in SIB.

Agreement in RAN1#95 [3]
· DL quality report is transmitted via higher layer signaling, e.g. MAC CE or RRC message

Agreement in RAN1#96bis [4]
· DL quality report in Msg3 in IDLE mode and DL quality report in connected mode are configured separately.

· DL quality report in Msg3 in IDLE mode is configured per PRACH CE level or per CE mode in the SI.

Agreements in RAN2#105 [5]
· UE reports at most one DL quality measurement in Msg3 transmission. This is pending RAN1 agreement.

· For EDT, new MAC CE will be defined to report the channel quality in Msg3. FFS whether an LCID (lowest priority) or eLCID is used.


In this paper, we will discuss above agreements from RAN2 point of view.
2 Discussion
2.1 Enabling of DL quality report in Msg3
In RAN1#94 meeting, there is no agreement on whether the DL quality report is included in Msg3 is indicated in SIB and/or RAR. In RAN1#94bis meeting, RAN1 agreed that enabling of DL quality report is indicated in SIB. Additionally, in RAN1#96bis, it is agreed that DL quality report in Msg3 in IDLE mode is configured per PRACH CE level or per CE mode in the SI. That means the DL quality report in Msg3 for IDLE mode is semi-configured. Once SIB indicates DL quality report in Msg3 for IDLE mode, all UE supporting the feature should report the DL quality in Msg3 if there is space to include the DL quality report. It means there is no need to discuss the trigger condition or period of the DL quality report in Msg3 report in IDLE mode.
Observation 1: For DL quality report in Msg3 in IDLE mode per CE level or per CE mode, only SIB enabling is used according to RAN1 agreement.
Proposal 1: For MAC CE option, DL quality is always reported in Msg3 in IDLE mode when all the following conditions are fulfiled:

· the UL-SCH resources can accommodate the new MAC CE plus its subheader, and
· the SIB enables the DL quality report in Msg3 for IDLE mode, and

· the UE supports DL quality report in Msg3 for IDLE mode.
Since DL quality report in Msg3 for IDLE mode is enabled via SIB rather than dedicated RRC signaling, there is no need to introduce UE capability report between the UE and the eNB. Once the eNB enables the feature, only capable UEs may report the DL quality in Msg3.
Proposal 2: No UE capability is needed for DL quality report in Msg3 in IDLE mode.
2.2 The approaches for small TBS case

Another issue left for quality report in MAC CE is the TBS of Msg3. If we assume that 8 bits payload is enough for the quality report, then only 16 additional bits are required to transmit the new MAC CE. If the network allocates 72 bits for Msg3 transmission, UE can transmit both CCCH MAC SDU and the new MAC CE. However, in non-EDT case, the network may allocate only 56 bits for Msg3 transmission since the network has no idea on whether UE supports the quality report in Msg3 or not, even the feature is enabled from the network side. 
If only 56 bits are allocated for the Msg3 transmission, the only way to report the channel quality in Msg3 is to carry the measurement result in MAC sub-header of the CCCH MAC SDU. In the 56 bits TBS case, the following header fields R/F2/E/LCID will be used. In MTC Msg3 with 56-bit TBS, both F2 and E are not used, i.e. set to 0. If we use R bit to indicate the channel quality report, F2+E can be used to carry 2 bits quality report, with no impact on the LCID. The R bit will be used only if the network enable the channel quality report in Msg3 and when the TBS is only enough to transmit the CCCH SDU, so that the R bit can still be used for other cases in the future.
	
[image: image1.emf]LCID R

R/F2/E/LCID sub-header

F2 E Oct 1


Figure 6.1.2-2: R/F2/E/LCID/(R/R/eLCID) MAC subheader


Therefore, we propose to use the R+F2+E to indicate the channel quality report, when the TBS allocated for Msg3 is not large enough to accommodate the MAC CE.
Proposal 3: RAN2 considers the MAC sub-header option with 2 bits channel quality report, when the TBS allocated for Msg3 is not large enough to accommodate the MAC CE.
Another issue is whether 2 bits are enough to report the channel quality. This should be decided by RAN1. However, there are approaches to support finer granularity with limited bit size. Given that the repetition number in different coverage level normally has different value ranges. For example, some large repetition numbers may not occur for normal coverage and some small repetition numbers would not occur in CE mode B. Different repetition number ranges, which are reported by 2 bits, can be defined for different coverage levels.

One example to carry DL quality report per CE level with 2 bits is shown below.

Table 1 Example of Quality Report per CE level with 2 bits
	Quality Report Index
	Description

(CEL 0)
	Description

(CEL 1)
	Description

(CEL 2)
	Description

(CEL 3)

	00
	1 repetition – 4 ECCEs
	1 repetition – no AL
	4 repetitions
	32 repetitions

	01
	1 repetition – 8 ECCEs
	2 repetitions
	8 repetitions
	64 repetitions

	10
	1 repetition – 16 ECCEs
	4 repetitions
	32 repetitions
	128 repetitions

	11
	1 repetition – 24 ECCEs
	8 repetitions
	64 repetitions
	256 repetitions


Observation 2: Different ranges of repetition number (and/or aggregation level) can be defined for different coverage levels.
3 Conclusion
In this document we discuss the remaining issues on the quality report in Msg3, and made following proposals:
Observation 1: For DL quality report in Msg3 in IDLE mode per CE level or per CE mode, only SIB enabling is used according to RAN1 agreement.

Proposal 1: For MAC CE option, DL quality is always reported in Msg3 in IDLE mode when all the following conditions are fulfiled:

· the UL-SCH resources can accommodate the new MAC CE plus its subheader, and

· the SIB enables the DL quality report in Msg3 for IDLE mode, and

· the UE supports DL quality report in Msg3 for IDLE mode.

Proposal 2: No UE capability is needed for DL quality report in Msg3 in IDLE mode.
Proposal 3: RAN2 considers the MAC sub-header option with 2 bits channel quality report, when the TBS allocated for Msg3 is not large enough to accommodate the MAC CE.
Observation 2: Different ranges of repetition number (and/or aggregation level) can be defined for different coverage levels.
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