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1. Introduction

In RAN1 #96bis meeting, we had the following agreements and working assumptions on Support of Quality report in Msg3 and Connected Mode for MTC [1].
Agreement
· 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.
· DL quality report in connected mode is configured by UE-specific RRC signaling.
· For DL quality report in connected mode, DL quality is transmitted via higher layer signaling, e.g. MAC CE or RRC message.

· For channel quality report in Msg3, RAN1 send LS to RAN2 requesting the following information: 

· Number(s) of available bits for the quality reporting in Msg3

· Whether the quality report in Msg3 is transmitted in RRC or MAC CE

Working Assumption

· For DL quality report in CE mode A (PRACH CE level 0, 1), the pre-defined maximum aggregation level is fixed to 24.

· For DL quality report in Msg3 for IDLE mode UEs, the narrowband(s) for downlink quality measurement includes at least the narrowband(s) on which MPDCCH of RAR is monitored.

In this contribution, some remaining issues related to quality report in Msg3 and Connected Mode in MTC are discussed.

2. LS feedback on Quality Report in Msg3
In [2], we discuss the LS feedback on the definition of DL quality report content in Msg3 for non-EDT case. From the analysis, 2 bits are not enough for quality report in Msg3 for non-EDT case. Same as EDT case, a maximum of 8 bits available for Msg3 quality report is more applicable.

Proposal 1: For non-EDT case, 2 bits are not enough for Msg3 quality report and a maximum of 8 bits available for Msg3 quality report is more applicable.
3. Channel quality report in RRC_IDLE mode

3.1. DL quality information for CE mode A
In RAN1 #96bis meeting, a working assumption on the pre-defined maximum aggregation level for CE mode A was made as following:
For DL quality report in CE mode A (PRACH CE level 0, 1), the pre-defined maximum aggregation level is fixed to 24.

Considering that DL quality is used to reflect a long term situation of DL channel, it is not suitable for flexible scheduling of DL channel. Thus the precise quantization of aggregation level is not necessary. The working assumption on the pre-defined maximum aggregation level for CE mode A made in RAN1 #96bis meeting can be confirmed.

Proposal 2: Confirm the working assumption in RAN1 #96bis meeting:
For DL quality report in CE mode A (PRACH CE level 0, 1), the pre-defined maximum aggregation level is fixed to 24.

3.2. Narrowband selection when hopping is disabled
In RAN1 #96bis meeting, a working assumption on narrowband(s) for downlink quality measurement was made as following:
For DL quality report in Msg3 for IDLE mode UEs, the narrowband(s) for downlink quality measurement includes at least the narrowband(s) on which MPDCCH of RAR is monitored.

As specified in TS36.213, narrowband(s) of MPDCCH for RAR is determined by mpdcch-NarrowbandsToMonitor-r13 if only one narrowband is configured, otherwise, it is determined by Table 6-2-E.
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	mod( Preamble Index, 2 )=0
	First narrowband configured by high layer parameter mpdcch-NarrowbandsToMonitor-r13

	mod( Preamble Index, 2 )=1
	Second narrowband configured by high layer parameter mpdcch-NarrowbandsToMonitor-r13


From the above description, at most two narrowbands are configured to transmit MPDCCH for RAR and are shared for all UEs during random access procedure.

Observation 1: When hopping is disabled, at most two narrowbands are configured to transmit MPDCCH for RAR.
When frequency hopping is disabled, the DL quality reported in Msg3 is derived from the above two narrowbands, and eNB can only know the preferred narrowband of UE from the above two narrowbands. If the preferred narrowband reported in Msg3 is scheduled by eNB for Msg4 transmission, it will cause scheduling congestion of Msg4 since only two narrowbands can be scheduled for all the UE during random access procedure. 
Observation 2: When hopping is disabled, if the preferred narrowband of MPDCCH for RAR reported in Msg3 is scheduled by eNB for Msg4 transmission, it will cause scheduling congestion of Msg4 since only two narrowbands can be scheduled for all UEs during random access procedure. 
In order to solve the problem, we suggest that in addition to the narrowband(s) of MPDCCH for RAR, other narrowband(s) for DL quality measurement can be configured by eNB in SIB. The number of other narrowband(s) for DL quality measurement may be larger than 1 and the UE can select one narrowband from these narrowband(s) and report the DL quality of the selected narrowband in Msg3. It is the most flexible solution for DL quality measurement.

Based on the above analysis, the working assumption is confirmed as following:

Proposal 3: For DL quality report in Msg3 for IDLE mode UEs, when frequency hopping is disabled by high layer parameter “rar-HoppingConfig”, the narrowband(s) for downlink quality measurement includes at least the narrowband(s) on which MPDCCH of RAR is monitored
· A narrowband set for DL quality measurement can be configured in SIB.
3.3. Narrowband selection when hopping is enabled
During random access procedure, frequency hopping activation/deactivation for RAR/Msg3/Msg4 for a CE level is configured by high layer parameter “rar-HoppingConfig”. When frequency hopping is enabled (activation), a wideband DL quality is enough to reflect the channel quality of Msg4/Type2-MPDCCH. There is no need to additionally report DL quality on a preferred narrowband and/or position of the preferred narrowband.

In RAN2 #105 meeting, it was agreed that at most one DL quality measurement is made for Msg3 report[3].Based on this agreement, only one chance of DL quality measurement is used for wideband DL quality measurement. If additionally DL quality report on a preferred narrowband is supported, the measurement result used for selecting preferred narrowband is derived from the measurement result of wideband DL quality. Furthermore, the measurement duration of each narrowband for wideband measurement is assumed to be equal and the measurement duration of each narrowband is much shorter than that of wideband measurement. Therefore, the measurement accuracy of narrowband can not be guaranteed due to insufficient measurement duration.

Observation 3: The measurement duration of each narrowband for wideband measurement is much shorter than that of wideband measurement. Therefore, the measurement accuracy of narrowband can not be guaranteed due to insufficient measurement duration.

Proposal 4: When frequency hopping for MPDCCH is enabled, there is no need to additionally report DL quality on a preferred narrowband and/or position of the preferred narrowband.

4. Channel quality report in RRC_CONNECTED Mode

In RRC_CONNECTED mode, UL channel of UE maybe out of synchronization due to the movement of UE. Meanwhile, the DL channel quality of UE may also have changed due to change of wireless environment of UE. The eNB can send “PDCCH order” to trigger contention based random access procedure for UL re-synchronization. Moreover, an indicator can also be carried in “PDCCH order” to trigger the DL quality measurement and report in Msg3 for the purpose of the improvement of DL transmission performance. The indicator uses one of the reserved bits in “PDCCH order”.

Observation 4: In RRC_CONNECTED mode, if UL channel of UE is out of synchronization, the DL channel quality of the UE may also have changed. 
Comparing with channel quality report via high layer signalling, “PDCCH order” based solution has the advantage of saving signalling overhead since specific high layer triggering signalling of channel quality report is not needed.

Observation 5: Comparing with channel quality report via high layer signalling, “PDCCH order” based solution can save more signalling overhead.
Proposal 5: In RRC-CONNETED mode, an indicator carried in “PDCCH order” can be used to indicate whether DL quality report is enabled in Msg3.

5. Conclusions

In this contribution, we have discussed the remaining issues related to quality report in Msg3 and Connected mode in MTC. We have the following observations and proposals.

Observation 1: When hopping is disabled, at most two narrowbands are configured to transmit MPDCCH for RAR.
Observation 2: When hopping is disabled, if the preferred narrowband of MPDCCH for RAR reported in Msg3 is scheduled by eNB for Msg4 transmission, it will cause scheduling congestion of Msg4 since only two narrowbands can be scheduled for all UEs during random access procedure. 
Observation 3: The measurement duration of each narrowband for wideband measurement is much shorter than that of wideband measurement. Therefore, the measurement accuracy of narrowband can not be guaranteed due to insufficient measurement duration.

Observation 4: In RRC_CONNECTED mode, if UL channel of UE is out of synchronization, the DL channel quality of the UE may also have changed. 
Observation 5: Comparing with channel quality report via high layer signalling, “PDCCH order” based solution can save more signalling overhead.
Proposal 1: For non-EDT case, 2 bits are not enough for Msg3 quality report and a maximum of 8 bits available for Msg3 quality report is more applicable.
Proposal 2: Confirm the working assumption in RAN1 #96bis meeting:
For DL quality report in CE mode A (PRACH CE level 0, 1), the pre-defined maximum aggregation level is fixed to 24.

Proposal 3: For DL quality report in Msg3 for IDLE mode UEs, when frequency hopping is disabled by high layer parameter “rar-HoppingConfig”, the narrowband(s) for downlink quality measurement includes at least the narrowband(s) on which MPDCCH of RAR is monitored
· A narrowband set for DL quality measurement can be configured in SIB.
Proposal 4: When frequency hopping for MPDCCH is enabled, there is no need to additionally report DL quality on a preferred narrowband and/or position of the preferred narrowband.

Proposal 5: In RRC-CONNETED mode, an indicator carried in “PDCCH order” can be used to indicate whether DL quality report is enabled in Msg3.

References
[1] 3GPP, Draft Report of 3GPP TSG RAN WG1 #96, v0.1.0
[2] 3GPP, R1-1906504, Discussion on LS feedback on quality report in Msg3 for MTC, RAN1 #97, ZTE

[3] 3GPP, R2-1903001, Report of 3GPP TSGWG 2 meeting #105bis
