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

[104#50][eMTC R16] Quality report in Msg3 (Huawei)


To progress the discussion on (Huawei)


- which narrowband(s) to measure and report 


- how to provide the report, i.e. MAC or RRC


Intended outcome: Email discussion report to next meeting


Deadline:  Thursday 2019-02-07 

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


Besides, RAN1 has selected the following to be reported as channel quality reported in Msg3:

2.1 Which narrowband(s) to measure and report

During the RACH procedure, the narrow band to monitor for RAR is configured by the network via the IE mpdcch-NarrowbandsToMonitor in SIB2. Among all the 16 available narrow bands, the narrow band to monitor for Msg4 is indicated by the RAR per 36.213. The field 'Msg3/4 MPDCCH narrowband index’ in the RAR DCI indicating the narrow band (NB) for Msg4 can be 2, 3, or 4 bits. The different cases of indicated Msg4 NB are summarized in the following table.
	
	Size of ‘Msg3/4 MPDCCH narrowband index’ (in bit)
	The indicated narrow band for Msg4

	CEmodeA and CEmodeB in non-EDT case
	2
	One of the 4 possible NBs related to the RAR NB

	CEmodeB in EDT case
	3
	One of the 8 possible NBs related to the RAR NB

	CEmodeA in EDT case
	4
	Any one of 16 possible NBs 


The intention of channel quality report in Msg3 is to assist the Msg4 scheduling. Since UE has no idea about the exact NB of Msg4 before receiving the RAR, channel qualities of multiple NBs, if measured, could be reported in Msg3. Therefore, companies are invited to share their views on whether the channel quality of one or multiple narrow bands are reported in Msg3.
Q1-1: Whether UE reports the channel quality of at most one NB in Msg3 transmission?

	Company
	At most one NB?
	Comments

	ZTE
	N/A
	According to the RAN1 agreements, the downlink channel quality would be the repetition number and/or aggregation level. We understand such repetition number and/or aggregation level in eMTC may be a result from long-term evaluation, and maybe crossing multiple NBs. For example, the channel quality is related to the NB(s) on which the UE monitors MPDCCH. If the MPDCCH frequency hopping is supported, such channel quality would be the evaluation for several NBs, otherwise, it may be the evaluation for only one NB. Moreover, such channel quality information is mainly to reflect large-scale path loss information, but not dynamic difference between NBs during a short time period. 

Therefore, we think it’s enough to follow RAN1 agreement and it’s no need for RAN2 to additionally discuss which would be the target measurement NB(s) and how many are they with assumption that RAR MPDCCH NB is measured by default.

	Qualcomm
	Yes
	The key reason for sending measurement report in MSG3 is to assist the network use optimal resource for MSG4. Without such information eNB can only estimate downlink channel based on MSG1 and MSG3 receptions.

It would be good for UE to perform measurements on all the possible narrowbands that could be used for MSG4 but this has two serious consequences: (1) measurement on up to 16 different narrowbands will consume significant power, (2) to report measurements for all 16 narrowbands will require significant increase in MSG3 size.

Alternatively, UE can do measurements on the narrowband signalled in the DCI that will be used for MSG4. But UE will require time to perform measurement and encode the results between reception of RAR and transmission of MSG3. There may not be sufficient time to do this measurement.

If there is not sufficient time to do downlink measurement between reception of RAR and transmission of MSG3 then UE could do downlink measurement on the NB used for RAR/MSG2. While the narrowband used for MSG2 may be different from narrowband used for MSG4, measurement still provides some guidance for downlink signal quality/level.

	Huawei
	Yes
	Much overhead will be introduced if the channel quality of multiple NBs are reported. This is an issue especially for Msg3 TBS in the non-EDT case.

	Ericsson
	Yes
	It may be wrong to associate the report to a single NB as RAN1 still needs to define the measurement method which might include several NBs due to frequency hopping or other restrictions and long term evaluation of the whole carrier. It should be up to RAN1 to decide which NB and the duration in which the measurement should take place. It may so happen that RAN1 decides the NB used for RAR/MSG2 is reported but we should let RAN1 decide.

	Intel
	Yes, only one
	We also think measurement in multiple narrowbands is not good approach, as UE needs measurements up to 16 NBs consuming power and signalling mechanism wastes additional power. 

We prefer UE reports measurements in NB indicated by mpdcch-NarrowbandsToMonitor in SIB2 configured for RAR. This will be still helpful in the accuracy of estimation of CE level in DL if Msg4 is scheduled in different NB. 

If FH is configured (freqHoppingParametersDL-r13 and rar-HoppingConfig-r13), the “averaged channel feedback” across different NBs may provide useful information on the channel status. Therefore, UE could report the average channel feedback of all the hopped NBs.

	Sony
	Yes
	Given that the quality report is likely performed before the UE sends the PRACH preamble (when the UE makes measurements in any case), the large time span between measurement and use (for Msg4 scheduling) means that it will not be possible to schedule based on fast fading. In this case, there is no “preferred” narrowband and the UE can report channel quality based on one narrowband (that one narrowband is just as representative of channel conditions as any other narrowband).

	Samsung
	Yes
	We assume no significant gain if UE reports multiple NBs rather than the best one.


Observations:

2 companies think it is RAN1 decision whether UE reports the channel quality of at most one NB in Msg3 transmission; (ZTE, Ericsson)

6 companies think UE reports the channel quality of at most one NB in Msg3 transmission; (Qualcomm, Huawei, Ericsson, Intel, Sony, Samsung)

In summary, almost all companies think UE should be report one measurement report. However, this measurement could include several NBs due to frequency hopping, which should be decided by RAN1. Therefore, rapporteur would like to propose the majority view for the agreement from RAN2 point of view.

Proposal 1: UE reports at most one channel quality measurement in Msg3 transmission. 
Q1-2: Which NB(s) does UE measure?
Before reporting the channel quality of certain NB(s), UE needs to measure the DL channel quality on one or multiple NBs. According to the RAN1 agreement, CRS may be used as the reference signal for measurement of DL quality metric for measurement report in Msg3. As to which NB(s) to measure this channel quality, following options are considered.
Option1: RAR MPDCCH NB

Since the NB to monitor for RAR is configured by system information, UE may perform the DL quality measurement on the RAR NB before initiating the RACH procedure, before RAR reception, or after RAR reception (but before Msg3). This RAR MPDCCH NB may be different with the actual NB to monitor for Msg4.
Option2: Msg4 MPDCCH NB indicated by RAR

After receiving the DCI of RAR, UE can determine the NB to monitor for Msg4. If the Msg4 MPDCCH NB channel quality is reported in Msg3, the network can utilize this channel quality information of the actual Msg4 MPDCCH NB to schedule the Msg4 transmission. Since the Msg4 MPDCCH NB is indicated by RAR, a UE is limited to perform the channel quality measurement after RAR (but before Msg3) in this option.

Option3: NB(s) configured by the network
In this option, the network could configure one or multiple NBs for DL channel quality measurement. For instance, this configuration can be carried by system information. The configured narrow bands could be related to the RAR MPDCCH NB or the possible Msg4 MPDCCH NBs, which can be up to network implementation.
In case multiple NBs are configured by the network, but UE is limited to measure only one NB, then UE would need to select which of the configured NBs to measure, for example as a random/pseudo-random distribution.

OptionX: Other

Companies to provide details if another option is preferred.

Companies are invited to show your preference on which NB(s) to measure.
	Company
	Which option?
	Comments

	ZTE 
	Option 1
	According to our comments for Q1-1, we understand it’s straightforward to use Option 1 (RAR MPDCCH NB). 

For Option 2 and Option 3, generally, we think it’s unnecessary as we assume there would have not much difference between repetition number resulted from measurement on RAR MPDCCH NB and from measurement on other NBs indicated or configured by network. In addition, both of these two options may cause more UE power consumption than Option1 since Option 1 would have no additional measurements besides the existing measurement on RAR NB. 

Moreover, for Option2, the measurement gap between receiving RAR and sending Msg3 may be not enough. For Option 3, if the network configures multiple NBs, it's feasible for eMTC UE to measure these NBs, but obviously such operation would cause more UE power.

	Qualcomm
	Option2 (preferred), fallback Option 1.
	See reasoning given in Q1-1.

	Huawei
	Option 3
	For option 1, the RAR MPDCCH NB may be different with the actual NB to monitor for Msg4, which makes the reported channel quality less accurate compared to actually scheduled Msg4 NB;

For option 2, although the channel quality of Msg4 MPDCCH NB is reported, the NB measurement time are limited as between Msg2 and Msg3. 

For option 3, NW could configure one subset of possible Msg4 NBs. UE can measure multiple NBs before preamble transmission. Then, in Msg3, UE can report the actually Msg4 NB according to the RAR indication.

	Ericsson 
	N/A
	The choice of the NB(s) to measure may be restricted by physical layer constraint. In fact, it seems possible to measure only the NB(s) in which CRS symbols are transmitted by the eNB. These symbols may be turned off if there is no ongoing transmission when CRS muting is used.

It is always possible to use Option1, whereas the other options require the activation of CRS symbols by the eNB.

It should be noted that for Option 2, it may introduce complexity on the UE side as today UE only monitors NB of Msg4 DCI after sending Msg3. With Option 2, the UE would be required to monitor/perform measurement prior to that.

Nevertheless, RAN1 should define this aspect based on the current and future constrains, energy consumption, ease of performing meaningful measurements, and based on what is needed to produce a sufficiently accurate report.

We also point out that, in our understanding, an important potential use of the quality report in Msg3 is to compute a good estimation of the parameter Rmax which is transmitted in Msg4 for the configuration of MPDCCH as a whole, but not to optimize MPDCCH/PDSCH of Msg4 only. 

	Intel
	Option 1
	As described in Q1, option 1 is the simplest in our view.

Option 2 is not the preferred way due to timing requirement in building MAC PDU before Msg3 transmission occasion.

The option 3 may limit the scheduling flexibility for Msg4. If eNB does not schedule Msg4 in one of the broadcast NBs, this would be no different from option 1. If UE is required to measure multiple NBs configured in system information, it will be more power consuming.

	Sony
	Option 1 or “other”
	For option 1, the UE can make a better estimate of “repetition number for hypothetical MPDCCH” by measuring the number of repetitions used for decoding the actual MPDCCH indicating RAR. Hence option 1 should provide better accuracy.

If the quality report is based on RSRP measurement performed before PRACH transmission, then none of options 1,2,3 apply and the UE should make measurements on the central narrowband (the UE would be performing measurements on this narrowband anyway prior to PRACH preamble transmission).

The over-riding principle should be that the UE should minimise extra measurements since these increase power consumption.

	Samsung
	option 1 
	It is sufficient to measure RAR MPDCCH NB.


Observations:

4 companies prefer option1, i.e. RAR MPDCCH NB; (ZTE, Intel, Sony, Samsung)
1 company prefer option 2 (i.e. NB indicated by RAR) and fallback option 1; (Qualcomm)

1 company prefers option 3, i.e. NB(s) configured by the network; (Huawei)

1 company thinks it is RAN1 decision. (Ericsson)
There seems to be no majority view on which NB(s) to measure. Therefore, rapporteur would like to propose as following:
Observation 1: RAN2 may need to wait for more RAN1 progress on which NB(s) to measure.

Q1-3: Which NB does UE report if multiple NBs are measured?

If the answer to Q1-1 is that only one NB is reported in the Msg3, we need to discuss which narrow band to  report. If only one NB is measured, naturally this measured NB will be reported. If multiple NBs are measured by a UE, companies are invited to provide their comments on which NB for the UE to report.  
Option1: Based on RAR indication
In this option, if multiple NBs are configured to be measured, the reported NB is indicated by RAR. It can be either different or same as the Msg4 MPDCCH NB indicated by RAR.
Option2: Based on UE implementation
If multiple NBs are configured to measured, UE can decide which NB to report by implementation or by a standardised rule for random or pseudo-random selection.

Option3: Best channel quality

If multiple NBs are configured to be measured, UE reports only the NB with the highest measured channel quality.
OptionX: other

Companies to provide details if another option is preferred.

	Company
	Which option?
	Comments

	ZTE 
	OptionX
	According to our comments for Q1-1 and Q1-2, we understand the final report result is from the measurement on RAR MPDCCH NB, no matter one or multiple. 

	Qualcomm
	Option X
	We do not think reporting on more than one narrowband provides significant gain but require UE to expand energy doing the measurements and will require extending MSG3.

We prefer UE to report measurement on DCI indicated in RAR if there is sufficient time to do the measurement and encode MSG3. Otherwise UE reports measurement done one narrowband used for MSG2.

	Huawei
	Option1
	Option 1 seems straightforward. If reusing the indication of NB to monitor for Msg4 in the RAR, the reported channel quality would be much accurate, since it is the actual Msg4 scheduling NB.

	Ericsson 
	N/A
	According to our comment for Q1-2, this aspect should be defined by RAN1.

	Intel 
	Option X
	As described in Q1 and Q2, the simplest approach is to report measurements in NB indicated by mpdcch-NarrowbandsToMonitor or if FH is configured, the average of measurements in the hopped NBs.

	Sony
	Option 2
	As per the answer to question 1-1, we don’t expect the measurement report to be suitable for tracking fast fading. Hence there is little point in indicating a “preferred” narrowband, since the preferred narrowband will have changed between the time of measurement and the time of Msg4.

So if the UE does measure multiple narrowbands (for some reason), it should be up to UE implementation which narrowband to report, e.g. on the basis of which report would minimise UE power consumption.

	Samsung
	option 2 or 3
	The feasibility of the option 1 depends on how to report, e.g. via RRC or MAC. For example, some types of UE may generate (RRC) Msg3 before RACH. If the report is provided via RRC, the option 1 is not available for the such kinds of UE.


Observations:

1 company prefer option 1, i.e. based on RAR indication; (Huawei)

2 companies prefer option 2, i.e. based on UE implementation; (Sony, Samsung)
1 company prefer option 3, i.e. best channel quality; (Samsung)

1 company thinks it is RAN1 decision. (Ericsson)

1 company think it should be the RAR MPDCCH NB or NB indicated by mpdcch-NarrowbandsToMonitor; (ZTE, Intel)

1 company prefer option 1 and fall back to RAR MPDCCH NB; (Qualcomm)

1 company think it can also be the average of measurements in the hopped NBs; (Intel)
In summary, the NB(s) indicated by RAR or the NB of RAR can be considered by RAN2, which does not exclude other option. However, rapporteur thinks the decision on the exact reported measurement depends on the decision in Q1-2 (which NB(s) to measure) and some RAN1 progress. Therefore, rapporteur would like to propose as following:

Observation 2: The report measurement depends on which NB(s) to measure and RAN1 progress.

Considering the above proposal and observations, we should leave it up to RAN1 to define the exact “at most one measurement”.
Proposal 2: The channel quality measurement to report in Msg3 transmission would be defined by RAN1.
2.2 How to provide the report 
In the last RAN1 meeting, the quality report was agreed to be transmitted via higher layer signaling. For the MAC and RRC based solutions, companies have proposed the following options.
Option 1: MAC sub-header

Some of the reserved bits or unused states of some fields in the MAC sub-header of Msg3 can be used. For example, the first R bit and F2 field are never used in the Msg3 of MTC system [1]. In that case, 2-bits channel quality can be reported. To distinguish with the legacy Msg3 sub-header, new LCID may be needed. Companies should note that this is only an example of how to use MAC sub-header to report channel quality in Msg3. Other approaches to use MAC sub-header are not excluded. 
Option 2: MAC CE

In this option, a new MAC CE can be defined to report the channel quality in Msg3 [2]. 
Option 3: RRC message

In the NB-IoT system, RRC message is used to transmit the channel quality report in Msg3 as there are enough spare bits. For MTC, the RRC messages in Msg3 at most have one spare bit for reporting. In this option, somehow, the RRC messages need to be extended (or new RRC messages need to be defined).

Q2-1: Which option do you prefer?
Companies are invited to provide your preference and comments on the options to report the channel quality in Msg3.

	Company
	Preferred option?
	Comments on each option

	
	
	MAC sub-header
	MAC CE
	RRC message

	ZTE
	Option 3
	Firstly, we think only 2-bits are too small to indicate all the possible repetition numbers and/or aggregation levels.

Secondly, as there may have several MAC PDU subheaders in a Msg3 MAC PDU, does this option mean the reserved bits in all the MAC PDU subheaders would be used to carry same channel quality information? We think such redundant report information would be undesired. 

Thirdly, if it needs to allocate new LCID for distinguishing the new MAC subheader with quality report information, we need to further consider how to deal with the combination of indication of quality report and indication of support for frequency hopping. More new LCID values may be needed to indicate the meaning for different combinations. We are worried this will consume too much LCID resources. 
	A new added MAC CE needs an additional MAC subheader, which would cause unnecessary overhead for MAC PDU. 
	It’s feasible to extend RRC messages in Msg3 to include quality report. The main complexity is for ASN.1.

	Qualcomm
	MAC sub-header
	Limited granularity report possible without extending message 3 size.
	Will increase MSG3 size.
	Will increase MSG3 size and decrease flexibility on when measurement is done.

	Huawei
	Option 1 or Option 2
	We think RAN2 or RAN1 should evaluate the number of bits that would be required to report the channel quality. There may be some issues in MAC sub-header solution, e.g. the LCID occupation, since only three reserved LCID values left.


	The process time is allowed for UE to generate the reporting MAC CE after RAR, which makes the reported NB can be determined by UE dedicated indication.
	Since RRC message is generated usually before initiating the RA procedure. If RRC message is used to report the channel quality, the measured and reported NB should be configured before RA procedure by SIB. That means the reported NB may be different from the NB of Msg4.



	Ericsson
	Option 2
	We agree with ZTE comments that 2 bits may not be adequate. If RAN1 agrees to have 2 bits then MAC Sub-header is an option. The exact bits that is needed for reporting the quality should be determined by RNA1. However, assuming that the report contains only the number of repetitions, it is reasonable to assume 4 bits will be needed as done for NB-IoT in Rel-14. 

Also, the MAC sub-header report mechanism seems quite different from the standard way to transmit this kind of information. It is preferable to use a more standard specific reporting mechanism. PHR is already done using Option 2 MAC CE, so the Msg3 channel quality could also be reported using similar mechanism.
	A new MAC CE allows the UE to multiplex the report with any other UL transmission, provided a sufficiently large TBS. Due to the recently added WI objective on connected mode quality report, this option seems the most flexible to be used also in that case.

It is true that the overhead introduced by the additional MAC sub-header is not negligible, but in terms of overall length of MAC PDU also the RRC option would require a similar increase.
	We agree with ZTE regarding the feasibility of Option 3. However, as such report is used by MAC layer, we think it would be easier if MAC based reporting is done.

With Huawei’s proposal it may introduce some constraints on the NW side in selecting the NB where Msg4 DDCI is scheduled, so we would like to avoid any such constraint for this feature.

	Intel
	Option 2
	Option 1 is too coarse and may not be much helpful. According to RAN1 agreement, it should be possible to report both repetition levels and aggregation level.
	Option 2 works in either case where quality report is prepared before Msg1 or after Msg2.

One reserved LCID can be used for CCCH plus Msg3 Quality report for which additional MAC subheader is not required.
	Option 3 can be considered, if UE decides to prepare report before Msg1. However, there is issue of RRC/MAC modelling and timing requirement for building MAC PDU if report is prepared after Msg2.

	Sony
	Option 2
	Restrictive number of bits
	Number of bits used for report should be commensurate with message report accuracy
	Not enough bits. Without a quality report in RRC, construction of the RRC message does not need to wait until the quality report is determined.

	Samsung
	option 2
	
	if MAC CE is used, UE might be able to generate DL quality report after Msg1 or Msg2.
	


Observations:

2 companies prefer option 1, i.e. MAC sub-header; (Qualcomm, Huawei)

5 companies prefer option 2, i.e. MAC CE; (Huawei, Ericsson, Intel, Sony, Samsung)

1 companies prefer option 3, i.e. RRC message; (ZTE)

Rapporteur would like to propose from majority view as following:
Proposal 3: New MAC CE will be defined to report the channel quality in Msg3.
Proposal 4: MAC sub-header can be further considered to report the channel quality in Msg3, after RAN1 decides the bit size.

Q2-2: Is there any other option?

As to the option to report the channel quality in Msg3, companies are also welcome to provide any other higher layer signaling options below.

	Company
	Comments

	
	

	
	

	
	

	
	

	
	

	
	

	
	


Q2-3: Do you prefer a common option for both EDT and non-EDT cases?
RAN2 agreed to support both EDT and non-EDT for channel quality report in Msg3. For the current stage, the MT-EDT case will not be considered in the discussion. Note that the TBS and the RRC message are different between the Msg3 of EDT and non-EDT. Companies are invited to provide your views on whether a common option for both EDT and non-EDT cases is preferred.
	Company
	Yes or No?
	Comments

	ZTE
	Yes
	It’s feasible to extend the current RRC messages in Msg3 to carry the quality report. We think this is the common option for both EDT and non-EDT cases. 

	Qualcomm
	Yes
	

	Huawei
	Yes
	For EDT case, there is enough TBS for any of the options in Q2-1 to carry the channel quality report. For the non-EDT case, it is not guaranteed that the TBS will always enough to carry the channel quality report. However, if the NW enables this feature, it should allocate enough TBS to transmit both the Msg3 SDU and channel quality report, by implementation. For simplicity, there is no need to introduce two solutions for non-EDT and EDT cases separately if there is a common solution.



	Ericsson
	Yes
	For the EDT case, usually, the TBS for Msg3 is much larger than for non-EDT case, therefore it does not represent a problem in terms of size. What is possible to do for non-EDT case can be done also for EDT case in terms of size.

In terms of report format, all options in Q2-1 can be implemented for both cases.

	Intel
	Yes
	In our view, one byte overhead due to quality report is sufficient. So we prefer same solution for both EDT and non-EDT case. 

However, the report in Msg3 can be optional in case UE receives legacy UL grant in RAR, which is not sufficient to carry the report.

	Samsung
	Yes
	It could simplify RAN1 work.

	
	
	


Observations:

All 6 companies prefer a common option for both EDT and non-EDT cases.

Therefore, rapporteur proposes as following:

Proposal 5: A common option is used to report the channel quality in Msg3 for both EDT and non-EDT cases. 

Q2-4: Do you prefer a common option regardless when the channel quality is measured?
In NB-IoT, it is up to UE implementation to use measurement period T1 or T2, as following:

· T1: period used for (N) RSRP estimation for (N) PRACH CE level decision

· T2: period from the beginning of Msg2 reception to the beginning of Msg3 transmission

If period T2 is used, UE may not have sufficient time to take measurements and include the measurement in RRC message [3]. Companies are invited to provide your comments if you have concern on using a common option regardless when the channel quality is measured.
	Company
	Yes or No?
	Comments

	ZTE
	Yes
	Similar to NB-IoT, the UE can decide to measure the channel quality in which period, T1 or T2, that can be up to UE implementation.

	Qualcomm
	Yes
	A MAC sub-header based approach works both with T1 and T2.

RRC message based approach only works if measurement done during T1.

	Huawei
	Yes
	We prefer not to introduce different options depending on when the channel quality is measured. The common option should works for both T1 and T2.

	Ericsson
	Yes
	The exact time duration needed and NBs for measurement should be addressed by RAN1.

	Intel
	Yes
	We also prefer the same approach as in NB-IoT (i.e., leave it to UE implementation).

	Sony
	??
	UE implementation should be able to choose between options T1 and T2 (as per NB-IoT).

For T2, the UE can make a good estimate of “repetitions for hypothetical MPDCCH” by using the actual number of repetitions to decode the RAR-related MPDCCH, so the UE should have time to make a sufficiently accurate measurement  

	Samsung
	Yes
	No issue if a new MAC CE is defined. It could also simplify RAN1 work.


Observations:

All 7 companies prefer a common option regardless when the channel quality is measured or to leave it to UE implementation. That means whether T1 or T2 to measure is agnostic to the option to report.
Therefore, rapporteur proposes as following:

Proposal 6: A common option is used to report the channel quality in Msg3 regardless when the channel quality is measured.

3 Conclusion 
Based on the views from companies during the email discussion, following proposals are made:

Proposal 1: UE reports at most one channel quality measurement in Msg3 transmission. 
Observation 1: RAN2 may need to wait for more RAN1 progress on which NB(s) to measure.

Observation 2: The report measurement depends on which NB(s) to measure and RAN1 progress.

Proposal 2: The channel quality measurement to report in Msg3 transmission would be defined by RAN1.

Proposal 3: New MAC CE will be defined to report the channel quality in Msg3.

Proposal 4: MAC sub-header can be further considered to report the channel quality in Msg3, after RAN1 decides the bit size.

Proposal 5: A common option is used to report the channel quality in Msg3 for both EDT and non-EDT cases. 

Proposal 6: A common option is used to report the channel quality in Msg3 regardless when the channel quality is measured.
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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.





For CE Mode B, the downlink channel quality reported in Msg3 is denoted as the repetition number that the UE recommends to achieve a hypothetical MPDCCH decoding BLER of 1%;


	For CE mode A (PRACH CE level 0, 1), the downlink channel quality is the repetition number and/or aggregation level that the UE needs to decode hypothetical MPDCCH with BLER of 1%;
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