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1 Introduction
In RAN#82 plenary meetings, the WID for additional MTC enhancements for LTE was revised in [1] to include the following objective on aperiodic quality report as highlighted:

	Improved DL transmission efficiency and/or UE power consumption:

· Specify support for mobile-terminated (MT) early data transmission (EDT) [RAN2, RAN3]

· Specify quality report in MSG3 at least for EDT [RAN1, RAN2]

· Specify aperiodic quality report in connected mode using same quality definition as in Msg3 [RAN1, RAN2, RAN4]



In RAN1 meeting, following agreements were made for DL quality report in connected mode:

	Agreement in RAN1#96

For DL quality report in connected mode

· DL quality is with respect to USS for both CE mode A and CE mode B.

· DL quality is measured at least on narrowband(s) on which MPDCCH of USS is monitored.

Agreement in RAN1#96bis
· 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.
Agreement in RAN1#97
· Specify DL quality information with up to 8 bits for DL quality report in at least
· Msg3 report for EDT case

· Msg3 report for connected mode

· Fixed range of DL quality information is defined for DL quality report with up to 8 bits.

· For both DL quality report in Msg3 in IDLE mode and DL quality report in connected mode:

· Confirm the following 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 CE mode B (PRACH CE level 2, 3), the pre-defined maximum aggregation level is fixed to 24.

· For DL quality report in connected mode, the mechanism for triggering is based on one or more of the following:

· DCI (e.g. UL grant, PDCCH order)

· MAC CE




In RAN2#106 meeting, following email discussion was triggered for quality report:
	[106#66][R16 eMTC] Quality report in Msg3 (Huawei)


Discussion on:


- how to enable the feature for quality report in idle and connected mode


- how to trigger signalling to provide the quality report in connected mode


- which signalling is used to provide the quality report in connected mode


- if capability is needed for idle and connected mode.


Intended outcome: Report to the next meeting


Deadline: Thursday 2019-08-08 



Apart from the issues above, following issues need to be discussed for quality report in connected mode:

· DL quality report in Msg3 for connected mode

· Periodic DL quality report in connected mode
2 Discussion
In the current WI descriptions, there are two related scopes, as following:

· DL quality report in Msg3 for EDT and non-EDT 
· DL quality report in connected mode (aperiodic)

2.1 How to handle the Msg3 case in connected mode

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 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. If there is no such triggering, the UE will always report the DL quality in connected mode regardless of Msg3 or normal UL transmission. 
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 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 RAR, regardless of the UE capability and the NW enabling/configuration. 
Option2.1: If the UE supports the DL quality report, the UE performs DL quality report in Msg3 regardless of the NW enabling/configuration; else ignore the request. 
Option2.2: Alternatively, if the UE is enabled/configured with DL quality report in connected, the UE performs DL quality report in Msg3 if requested.
The drawback is the NW may trigger the DL quality report in Msg3 for Idle UE, since the NW cannot differentiate the UEs in idle mode and in connected mode.
Option3: If there is no trigger used for DL quality report for connected mode, the NW enabling/configuration is needed. Then if the UE is enabled/configured with DL quality report for connected mode, the UE will report the DL quality when performing contention based random access.

Option4: The DL quality report in Msg3 for connected mode is not supported. 
Anyway, any further detailed discussion relies on the triggering, enabling, transmission signalling to be agreed for DL quality report in connected mode. Therefore, we can make the decision after we have finalized the solutions for DL quality report in Msg3.
Proposal 1: RAN2 decides on whether the Msg3 of contention based random access supports the DL quality report in connected mode. If supported, the triggering, enabling and transmission signalling need to be further discussed. 
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 No periodic DL quality report in connected mode
According to the WID scope, “Specify aperiodic quality report in connected mode using same quality definition as in Msg3”, there is no need to introduce any periodic MAC CE report for DL quality. Considering the limited time, RAN2 should stick to the WID scope. Therefore, we propose not to discuss any periodic DL quality report in connected mode via MAC CE.
Proposal 2: No periodic DL quality report in connected mode via MAC CE is supported.
3 Conclusion 
In this paper, we discussed the DL quality report in connected mode and we proposed that:
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.
Proposal 1: RAN2 decides on whether the Msg3 of contention based random access supports the DL quality report in connected mode. If supported, the triggering, enabling and transmission signalling need to be further discussed. 
Proposal 2: No periodic DL quality report in connected mode via MAC CE is supported.
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