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1 Introduction
This paper aims at capturing the outcome of the following email discussion:

[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 
2 Discussion
From previous meetings, RAN2 has achieved the following agreements related to the quality report in Msg3 [1].


Besides, RAN1 has reached a number of agreements for channel quality reporting in Msg3 [2]. The key RAN1 agreements impacting RAN2 are listed in the table below:

Some RAN1 agreements can be considered. However, the RAN2 could rethink or discuss the following questions from RAN2 perspective.
2.1 Trigger the transmission

Q1: How to trigger signalling to provide the aperiodic DL quality report in connected mode? 

From the RAN1 discussion, DCI (e.g. UL grant, PDCCH order) and MAC CE are considered to trigger the UE to provide the DL quality report in connected mode. Following options are given for consideration by RAN2 discussion:
· Option 1: DCI

This option depends on if the DCI format allows some trigger bits in the RAN1 discussion. 
· Option 2: MAC CE
A new MAC CE needs to be defined from the NW side to UE. And, NW needs to schedule the DL data (triggering MAC CE) and then schedule the UL data (reporting signaling).
· Option 3: Dedicated RRC signaling
This option requires a new RRC message or extending some existing RRC message. Not that this RRC signaling to trigger the transmission is differentiate with the RRC signaling to enable the feature in Q1-2.
· Option 4: No need of explicit signalling
Once the feature is enabled by the network, the UE determines whether to report the DL quality based on the UL grant. If the allocated TBS is large enough to add the report (e.g. padding bits is enough to accommodate the MAC CE), the reporting is implicitly triggered. 

· Option 5: Other options
However, the down selection may depend on the measurement procedure. For any option, whether UE only starts the measurement after receiving the NW trigger or UE can measure the DL quality before receiving the trigger should be clarified. If UE only starts the measure after the trigger, whether the duration between triggering and reporting is enough for UE to perform the measurement should also be clarified.
Companies are invited to show your preference on how to trigger signalling to provide the aperiodic DL quality report in connected mode and also your understanding on the measurement procedure.
	Company
	Which option?
	Comments
	When to perform the measurement in your option? Is the time enough to measure?

	Ericsson
	Option 2
	The definition of a trigger MAC CE has a minimal impact on the standard and minimizes the amount of bits spent to send. We believe no additional information are needed, so the trigger can consist in the MAC subheader only and no payload (8 bits in total). Also, since the quality report is (at least for EDT) defined as a MAC CE, the whole operations of reporting can be handled by the MAC layer.

The same trigger with the same MAC CE LCID and format could be used by also NB-IOT connected mode quality report; pending RAN4 agreement (if not adequate time between msg4 and msg5).
The main drawback is the use of a new LCID. Nevertheless, in DL, there are several free LCID to be used unlike in UL.
	The trigger message start the measurement.
The eNB should schedule an appropriate TBS after a certain amount of time (to be estimated).

If an UL transmission was already scheduled the UE should include the quality report with higher priority than other data. If no UL transmission was scheduled the eNB should schedule one allowing enough space to include the quality report.



	QC
	Option 2
	Downlink channel quality measurement reporting entirely contained in MAC.

Leaves it to eNB to decide when to request for downlink channel quality measurement in connected mode and provide grant for reporting.

Actual timing between trigger and subsequent reporting needs to be discussed with RAN1/RAN4.
	

	Huawei
	Option 4, or
Option 1(up to RAN1)
	For option 2, after receiving the trigger MAC CE, UE needs to wait for the UL grant for reporting MAC CE. The delay from the trigger to the report seems large, resulting in that the reporting is not dynamic anymore.


	UE can measure the CRS for DL quality reporting. In option 2, UE can start to measure CRS after receiving the triggering MAC CE. In option 4, UE can start to measure CRS after receiving the UL grant. In any case, 4ms should be enough for UE to perform the measurement. In addition, UE can perform the measurement before the trigger by implementation. So both option 2 and 4 give UE enough time to perform the measurement.

	Intel
	Option 1
	We think this is the fastest and least overhead mechanism. We can wait RAN1 decision before discussing other options in RAN2. For example, the CSI request field in the UL grant can be re-used at least in CE mode A.
	RAN1 has already agreed DL channel quality report is configured by dedicated RRC signalling. 
As narrowband to measure is same as the unicast narrowband, UE may prepare the report when monitoring the MPDCCH if it is configured for the report by the dedicated RRC signalling as agreed by RAN1. However, sufficient time needs to be provided to prepare the PDU by higher layer (e.g., MAC CE or RRC).

	ZTE
	Option 2 or option 1(up to RAN1) 
	About the options:
· Option 1 is an efficient way for DL quality report in connected mode with less trigger bits. If there have remaining bits in UL grant that can be used, we prefer this option as it may have no impacts on RAN2. But if not, additional RAN2 signalling may be needed, we will prefer option 2.

· Option 2 is also efficient and flexible as MAC CE can be scheduled in any DL transmission. 

· Option 3 has more overhead and less flexibility than option 2. 
· For option 4, on one hand, as DL quality report in connected mode may be not always needed by network, option 4 may cause unnecessary measurement and report. On the other hand, when the network wants the report, it has no way to trigger that. Therefore, we think option 4 is not so suitable (unless network can provide some kind of configuration). 

Moreover, if TA is invalid for UE in connected mode, PDCCH order will be used to trigger PRACH procedure for synchronization. We think in this TA invalid scenario, a DL quality report is also highly required. As PDCCH order still have remaining bits, it can be considered to allow PDCCH order to contain the trigger bit for DL quality report.   
	The UE starts the measurement only after receiving the network trigger.

The measured result would be reported along with the UL data if the scheduled UL grant has enough room for it.

	
	
	
	

	
	
	
	

	
	
	
	


Companies showed their preference on option 1/2/4. There is no clear majority view for this questions. We have three options left on the table:
1. DCI

2. MAC CE

3. TBS of the UL grant
The rapporteur summarizes the proposal for RAN2 further discussion as following: 
Proposal 1:RAN2 decides whether there is an explicit signalling to trigger the aperiodic DL quality report in connected mode.

Proposal 2: If explicit trigger signalling is agreed, RAN2 down selects the DCI or MAC CE option after more RAN1/4 progress.
2.2 Transmission signalling
Q2: Which signalling is used to provide the aperiodic DL quality report in connected mode?

From the RAN1 agreement that DL quality is transmitted via higher layer signaling, e.g. MAC CE or RRC message, the signaling to transmit aperiodic DL quality report in connected mode is up to RAN2 decision. Following options are given for consideration by RAN2 discussion:
· Option 1: L1 signalling

The DL quality report in connected mode is performed via PHY signaling in legacy eMTC system. However, the legacy PHY signaling is not supported for CE mode B. In this option, how to support the DL quality report for CE mode B should be discussed.

· Option 2: MAC CE

This option is aligned with agreed MAC CE for the DL quality report in Msg3 in idle mode, so that unified solution could be used for cases of DL quality report.

· Option 3: RRC signalling

If the DL quality does not need to be dynamically reported, this option could also be considered by defining a new RRC message or extending the existing RRC message.

· Option 4: Other options

Companies are invited to show your preference on which signalling is used to provide the aperiodic DL quality report in connected mode.

	Company
	Which option?
	Comments

	Ericsson
	Option 2
	It is natural to use the same MAC CE as defined for quality report in Msg3 as it is to minimize the standardization effort. The same MAC CE including the LCID and report format can be reused for connected mode as defined for idle mode msg3. Note: The report format is RAN1 pending.

	Qualcomm
	Option 2
	Same MAC CE used for downlink channel quality reporting in MSG3 is suitable. This allows for downlink channel quality to be reported regardless of MAC PDU containing RRC signalling and/or data. But the downside is UE must have something to send on the uplink.

	Huawei
	Option 2
	The intention of DL quality report in connected mode could be as dynamic as PHY signalling. Therefore, RRC signalling should be excluded. From RAN2 perspective, MAC CE is suitable. 

	Intel
	Option 2
	We also prefer to re-use the same MAC CE defined for Msg3 DL quality report.

	ZTE
	Option 2
	We also prefer option 2.

	
	
	

	
	
	


All companies agreed to use MAC CE to provide the aperiodic DL quality report in connected mode. So we can have the following proposal:

Proposal 3: MAC CE is used to provide the aperiodic DL quality report in connected mode.

2.3 Enable the feature
Q3-1: How to enable the aperiodic DL quality report in connected mode?

From RAN1 agreement, “DL quality report in connected mode is configured by UE-specific RRC”, enabling the feature by dedicated RRC signaling is preferred by RAN1. Following options are given for consideration by RAN2 discussion:

· Option 1: By dedicated RRC signaling

In this option, the NW will enable or disable the aperiodic DL quality report to each UE in connected mode. The motivation could be enabling different UE separately.

· Option 2: By the SI

In this option, the NW will enable or disable the aperiodic DL quality report for all the UEs in the cell by the broadcast manner.

· Option 3: No need of any enabling signaling
If we agree the trigger signaling from NW for each reporting in Q1, there seems no need to enable the feature in addition.
· Option 4: Other options

Companies are invited to show your preference on how to enable the aperiodic DL quality report in connected mode.

	Company
	Which option?
	Comments

	Ericsson
	Option 3
	If the trigger command is defined (regardless of which option) the UE can perform the measurement once the trigger is received without the need for a enabling signal. From RAN2 perspective, we do not think an explicit bit/signaling is needed.
Nevertheless, RAN1 agreed that connected mode reporting should be configured via UE-specific RRC signaling. If further configurations are needed (apart from enabling/disabling) the presence of this configuration can also be considered as an implicit enabling. This is FFS; pending RAN1.

In case a trigger command is received before the UE-specific RRC signaling, it has to be defined how the UE should behave. In particular RAN1 should clarify what further configurations need to be transmitted with UE-specific signaling.

	Qualcomm
	Option 1
	RAN1 has made agreement that “DL quality report in connected mode is configured by UE-specific RRC signalling”

	Huawei
	Option 3, if explicit trigger is agreed in Q1;
Option 1, if no explicit trigger is agreed in Q1.
	If we agree to introduce the explicit signalling to trigger the DL quality report, there is no need to additionally enable the feature. Note that this is only about the enabling. If RAN1 agrees on more parameters needed to be configured, we need the UE-specific RRC configuration then.
If we do not agree any explicit signaling, then the RRC signaling is needed to enable the DL quality report. Only if the feature is enabled, UE will report the DL quality when the TBS is enough to transmit the MAC CE reporting.

	Intel
	Option 1
	When this feature is enabled by the RRC signalling (as already agreed by RAN1), UE can be ready to make this measurement when receiving the PDCCH and in case the DCI also indicates the trigger bit, UE can prepare the report (i.e., build the MAC CE) to send. 

	ZTE
	Option 1, if option4 in Q1 is adopted;

Option 3, if option 2 or option3 in Q1 is adopted.
	Generally agree with Huawei. 

For option 4 in Q1, as the UE would not know whether the NW really wants to trigger the report based on the limited information of a larger TBS, an enabling signaling is needed. For option 1, based on RAN1 design, it also has possibility that enabling indication in RRC signaling is needed. For other options in Q1, an explicit trigger is enough without using any enabling signaling. 
We think using enabling bits to (earlier) trigger UE measurement and preparation for report may be not good to UE power saving.

	
	
	

	
	
	


As to this question, it somehow depends on the controversial question 1. And companies showed preference to option 1/3. There is no clear majority view for this questions. We have two options left on the table:

1. By dedicated RRC signalling

2. No need of any enabling signalling
Rapporteur summarizes the following proposal:
Proposal 4: RAN2 decides whether to enable aperiodic DL quality report in connected mode by dedicated RRC signaling, or no enable singling is need.

Q3-2: How to enable the DL quality report in Msg3 in idle mode?
From RAN1 agreement, “DL quality report in Msg3 in IDLE mode is configured per PRACH CE level or per CE mode in the SI”, enabling the feature by the SI is preferred by RAN1. This seems straight forward and should be confirmed by RAN2.
Companies are invited to show your understanding on whether to enable the DL quality report in Msg3 in idle mode by the SI.

	Company
	Enabling by the SI or not?
	Comments

	Ericsson
	Yes
	In idle mode it is not possible to send UE-specific signaling, therefore enabling the feature in SI seems the only viable solution.
Also, due to the possible increase in the size of Msg3, it is reasonable to enable the report per PRACH CE level and avoid excessive use of radio resources (e.g.: in case high number of repetitions is configured) 

	Qualcomm
	Yes
	

	Huawei
	Yes
	

	Intel
	Yes
	We can stick to the RAN1 agreement.

	ZTE
	Yes
	

	
	
	

	
	
	


All companies agreed to enable the DL quality report in Msg3 in idle mode by the SI. So we can have the following proposal:

Proposal 5: DL quality report in Msg3 in idle mode is enabled by the SI.

2.4 UE capability
Q4-1: Whether UE capability reporting is needed for the DL quality report in Msg3 in idle mode?

If the 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. Once the eNB enables the feature, only the capable UEs may report the DL quality in Msg3. This should be confirmed by other companies.
Companies are invited to show your preference on whether UE capability reporting is needed for the DL quality report in Msg3 in idle mode.

	Company
	Yes or no?
	Comments

	Ericsson
	No
	Other than what said, the eNB would not have a way to use the UE capability for Msg3, because the UE identity is still unknown at that stage and therefore the UE capability cannot be retrieved.

	Qualcomm
	No
	

	Huawei
	No
	This is the optional UE capability without capability reporting.

	Intel
	No
	If UE does not support, it does not include the report in the Msg3. Further RACH partitioning should not be considered. So UE capability is not necessary for Msg3 Quality reporting.

	ZTE
	No
	Agree with Intel.

	
	
	

	
	
	


All companies agreed that UE capability reporting is not needed for the DL quality report in Msg3 in idle mode. So we can have the following proposal:

Proposal 6: UE capability reporting is NOT needed for the DL quality report in Msg3 in idle mode.
Q4-2: Whether UE capability reporting is needed for the aperiodic DL quality report in connected mode?
If the DL quality report in connected mode is enabled or triggered by UE specific signaling, the network needs to know whether a certain UE supports the DL quality report in connected mode, pending on our previous discussion. It is straightforward to introduce the UE capability of supporting DL quality report in connected mode. Otherwise, there seems no need to introduce the UE capability. 
Companies are invited to show your preference on whether UE capability reporting is needed for the aperiodic DL quality report in connected mode.

	Company
	Yes or no?
	Comments

	Ericsson
	Yes
	In order to avoid waste of resources to send a trigger command to a UE that is not capable (if trigger message is agreed) we propose to have UE capability defined for DL quality report in connected mode.

	Qualcomm
	Yes
	Downlink channel quality reporting in connected mode is controlled by eNB hence eNB needs to know if UE supports this or not, especially if trigger in DCI is used to request for downlink quality report in connected mode.

	Huawei
	Yes
	This is the optional UE capability with UE capability reporting.

	Intel
	Yes
	eNB needs to know the UE capability before it can configure/ /request/schedule the quality report from the capable UE.

	ZTE
	Yes
	We agree with above understanding.

	
	
	

	
	
	


All companies agreed that UE capability reporting is needed for the aperiodic DL quality report in connected mode. So we can have the following proposal:

Proposal 7: UE capability reporting is introduced for the aperiodic DL quality report in connected mode.
3 Conclusion 
Based on the views from companies during the email discussion, following proposals are made:

Proposal 1:RAN2 decides whether there is an explicit signalling to trigger the aperiodic DL quality report in connected mode.

Proposal 2: If explicit trigger signalling is agreed, RAN2 down selects the DCI or MAC CE option after more RAN1/4 progress.
Proposal 3: MAC CE is used to provide the aperiodic DL quality report in connected mode.

Proposal 4: RAN2 decides whether to enable aperiodic DL quality report in connected mode by dedicated RRC signaling, or no enable singling is need.

Proposal 5: DL quality report in Msg3 in idle mode is enabled by the SI.

Proposal 6: UE capability reporting is NOT needed for the DL quality report in Msg3 in idle mode.
Proposal 7: UE capability reporting is introduced for the aperiodic DL quality report in connected mode.
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Quality report in Msg3 is introduced for EDT. FFS for non-EDT.


RAN2 waits for progress on the discussion of MT-EDT before deciding on whether channel quality report in Msg3 is introduced for EDT.


Channel quality report in Msg3 is introduced for non-EDT.


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. Channel quality in Msg3 is reported with no explicit differentiation on whether the measurement was made in T1 or T2.


eLCID based solution is not supported.


A new LCID is used for eMTC pending approval in the main room.


IoT informs the main room regarding the pending agreement above and the alternatives, e.g. to use one of LCID values reserved for NB-IoT or sidelink.


Report from main session: Agreement made in IoT/MTC breakout session to use one of the reserved LCID values is confirmed.





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 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









4/9


