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1 Introduction
In RAN2#107bis meeting, the following agreements [1] were made for downlink channel quality report:
	Agreements in RAN2#107bis
· For 8-bit DL quality report, same MAC CE is used for reporting in Msg3 and connected mode.
· For 8-bit DL quality report, LCID value for the quality report is transmitted in addition to the LCID value for UL-CCCH.

· Codepoint/index of “10001” is used for 8-bit DL quality report for eMTC.

· For EDT, 8-bit DL quality report has lower priority than MO data not from UL-CCCH.

· For non-EDT, 8-bit DL quality report has higher priority than MO data not from UL-CCCH, i.e. one level above “data from any Logical Channel, except data from UL-CCCH”

· For non-EDT, R+F2+E MAC subheader is used for 2-bit DL quality report.

· 2 separate indications 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.


In addition, RAN1 sent an LS [2] to RAN2 to take following agreements into account:
	Agreement

For both IDLE mode and connected mode, CE mode A and mode B, DL quality report with up to 8 bits and 2 bits, DL quality in Msg3 and not in Msg3:

· If frequency hopping for MPDCCH used for DL quality measurement is enabled, only wideband DL quality is reported.

Agreement

For DL quality report in connected mode, no additional narrowband(s) other than USS MPDCCH narrowband(s) is used for DL quality measurement.

Agreement

DL quality information with up to 8 bits is defined as:
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Note: the definition of DL quality information with up to 8 bits is adopted to all scenarios e.g. IDLE mode and connected mode, CE mode A and mode B, DL quality in Msg3 and not in Msg3.

Agreement

For DL quality information for 2 bits, it is up to RAN4 to design the relevant details with the following input from RAN1.
· 1 state indicates ‘no measurement’
· 3 states indicate 3 reported values as a function of Rmax of the RAR MPDCCH (i.e. Type2-CSS) configured for the PRACH CE level, where the function is up to RAN4.

· It is up to RAN4 whether the assumed MPDCCH aggregation level is less than 24 if Rmax is 1.
Agreement

For DL quality report in connected mode and not in Msg3, the triggering signal is MAC CE

Agreement

For DL quality report in Msg3 in connected mode, whether to support and if supported, the details on configuration and triggering of DL quality report is up to RAN2


In this paper, we will discuss the remaining issues of DL quality report from RAN2 point of view. 
2 Discussion
2.1 DL quality report in Msg3 in connected mode
In RAN1 LS, for DL quality report in Msg3 in connected mode, whether to support and if supported, the details on configuration and triggering of DL quality report is up to RAN2. For connected mode, there is an exceptional case that the UE may perform random access procedure, which includes contention based random access and contention free random access. Note the definition of Msg3 in TS 36.321 as following:

	Msg3: Message transmitted on UL-SCH containing a C-RNTI MAC CE or a CCCH SDU optionally multiplexed with DTCH for the UP-EDT, submitted from upper layer and associated with the UE Contention Resolution Identity, as part of a random access procedure.


For contention based random access, the NW is not aware of the UE capability of DL quality report in Msg3. However, the UE may have reported its capability and the NW has configured/enabled the DL quality report in connected mode before performing contention based random access. If there is triggering for DL quality report in connected mode, the NW will not trigger the report since the NW is not aware if the UE is configured/enabled or not. 

Observation1: the NW is not aware of the UE capability of DL quality report in connected mode, when the UE performs contention based random access.
To address the issue, following options can be considered.

Option1: The UE follows the mechanism for DL quality report in Msg3 for Idle mode. That is, if the NW enables DL quality report in Msg3 for Idle mode in system information, the UE performing contention based random access will report DL quality report in Msg3 for connected mode if the UE supports it. Then the UE will have the same behaviour on DL quality report as that in Msg3 for idle mode. It is slightly complicated to introduce two schemes for DL quality report for connected mode.

Option2: If any trigger is agreed for DL quality report for connected mode, the NW can trigger the DL quality report in Msg3 blindly e.g. via DCI or MAC CE, regardless of the UE capability and the NW enabling/configuration. 

The drawback is the NW may trigger the DL quality report in Msg3 for Idle UE or UE not support DL quality report, since the NW cannot differentiate the UEs in idle mode and in connected mode and the UE capability.
Option3: The DL quality report in Msg3 for connected mode is not supported. 

Obviously, Option3 is simplest and there is less benefits to supporting DL quality in Msg3 in connected mode since there will be more date to be scheduled with multiple transmissions. Thus, DL quality report in connected mode is enough. Therefore, we prefer Option3.
Proposal 1: DL quality in Msg3 in connected mode is not supported.
For contention free random access, the NW is aware of the UE capability e.g. via dedicated preamble. Then the same scheme for DL quality report for connected mode in normal UL transmission can be used. 

2.2 DL quality report with 2 bits
In RAN1 LS, RAN1 agreed for DL quality information for 2 bits, 1 state indicates ’no measurement’ and 3 states indicate 3 reported values. However, in RAN2#107bis meeting, it was agreed that R+F2+E MAC subheader is used for 2-bit DL quality report. “R” bit is used to indicate that F2+E are used for DL quality report, then F2+E are used to indicate up to 4 reported values. If no “R” is used, there will ambiguity on interpreting F2+E. Then, the 4 values don’t need to include “no measurement” because the “R” bit indicates presence of measurement report. Thus, an LS should be sent to inform RAN1 that RAN2 agreed to use R+F2+E for 2-bit DL quality report with up to 4 reported values and the 4 values don’t need to indicate “no measurement”.
Proposal2: Send LS to inform RAN1 that RAN2 agreed to use R+F2+E for 2-bit DL quality report with up to 4 reported values and the 4 values don’t need to include “no measurement”.
The LS should also include RAN2 agreement on DL quality report in Msg3 in connected mode.
Additionally, RAN2 agreed 2 separate indications 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. 
The 2-bit quality report is only for the case where there is not enough space in the UL transport block to add the 8 bit report. Otherwise, when there is enough available space, the 8 bit report should be provided as it contains more accurate information. Therefore we do not really see a use-case to enable 2 bit reporting only. 
The 2 indications should have the meaning:

DL quality report enabled: yes/no

2 bit report enabled: yes/no (no means only 8 bit report is enabled)

In other words, “2 bit report enabled” has no meaning unless “DL quality report enabled” is enabled.

Proposal3: When DL quality report is enabled then the 8 bit report is always enabled. 

3 Conclusion
In this document we discuss the remaining issues on the DL quality report, and made following proposals:
Proposal 1: DL quality in Msg3 in connected mode is not supported.
Proposal2: Send LS to inform RAN1 that RAN2 agreed to use R+F2+E for 2-bit DL quality report with up to 4 reported values and the 4 values don’t need to include “no measurement”.

Proposal3: When DL quality report is enabled then the 8 bit report is always enabled. 
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