3GPP TSG-RAN WG2 Meeting #113-bis-e
                                                                                  R2-21xxxxx
Electronic meeting, 12th April – 20th April 2021        

Agenda item:
8.13.3.2

Source:
CMCC
Title:
Report of [Post113-e][854][NR17 SON/MDT]  Logged MDT (CMCC) 
Document for:
Discussion, Decision
1 Introduction 
This is to report the result of the following email discussion:

· [Post113-e][854][NR17 SON/MDT]  Logged MDT (CMCC)
-
Scope, In R2-2102250 (MDT summary), cat (b) proposals in 2.3 should be progressed. 


Intended outcome: Report


Deadline: Long

According to the chair’s guidance, this email discussion and report will be based on the cat (b) proposals in 2.3 of R2-2102250 [1]. Please provide your comments by Wednesday 24/03/2021 23:59 UTC so that we have time to prepare the summary. 
2 Contact Information

	Company
	Contact: Name (E-mail)

	CMCC
	xiefang@chinamobile.com

	oppo
	liuyangbj@oppo.com

	Ericsson
	pradeepa.ramachandra@ericsson.com

	
	

	
	

	
	

	
	

	
	

	
	


3 Discussion

3.1 Logging early measurements

[2], OPPO

Proposal 1: RAN2 to agree that down selection from following three options should be made to let the network clearly understand the reason of expiration of the T331 or the mismatch between the camped cell and the validity area list why early measurement results are not included in the logged measurement report anymore:

·    Option A: the configuration of the validityAreaList and/or the validityCellList and measIdleDuration-r16 IE is included in the logged measurement report.

·    Option B: include an indication in a new LogMeasInfo-r16 entry in the logMeasReport-r16 IE indicating that early measurement results are not included in the log measurement report from now on (corresponding to the time stamp included in the entry) due to a reason other than cell-level signal not hearable.

·   Option C: include indications in all related LogMeasInfo-r16 entries in the logMeasReport-r16 IE indicating that early measurement results are not included in the log measurement report due to a reason other than cell-level signal not hearable.

Proposal 2: RAN2 to agree that down selection from following two options should be made to let the network clearly understand the reason why some previously recorded early measurement results are missed in the following logged measurement entries is the updating of the early measurement configuration:

· Option A: include the updated carrier frequency information (measIdleCarrierListEUTRA and/or measIdleCarrierListNR IE) in the logged measurement report and add a new indication to mark the timestamp from which the updated configuration becomes valid.

· Option B: include an indication for the carrier frequencies for which the early measurements are no longer performed due to updating of the configuration of the early measurement.

[3], Qualcomm

Proposal 1: Introduce the UE capability to indicate whether UE supports logging of non-SIB4 frequencies, i.e., UE capability to indicate UE can perform logging of early measurements. 

Proposal 2: Allow the logging and reporting of early measurements for logged MDT purposes. RAN 2 is requested to discuss the following choices:

i. The network configures the location information in the early measurements. UE reports the early measurements together with location information. Note that, in the early measurement/idle mode measurements, UE reports a single latest measurement instance.  

ii. The network can use a flag to indicate if an early measurement/idle mode configuration has relevance for logged measurement purposes. Upon such an indication, UE can log measurements on non-cellReselection (carrier frequencies not part of SIB4).  AreaConfig and/or InterFreqTargetInfo can be used for filtering of SIB4 and non-SIB4 frequencies.

iii. The network may configure a separate report for logging early measurements. This report logs the measurements on carrier frequencies configured in early/idle mode measurements. This can also have different logging periodicity as compared to loggedMeasurementConfiguration.  

During the email discussion “[AT113-e][844][NR/R17 SON/MDT]  Logged MDT part I [4]”, most of companies think that P1&P2 of [2] are details so that [3] can be discussed first. So, it was suggested to not make any conclusions regarding [2] for last RAN2#113 E-meeting, and following agreements achieved based on [3]:

Agreement:


The network can use a flag in logged MDT configuration to indicate if an early measurement/idle mode configuration has relevance for logged measurement purposes. Upon such an indication, UE can log measurements on non-cellReselection (carrier frequencies not part of SIB4 or SIB5).  AreaConfig and/or InterFreqTargetInfo can be used for filtering of SIB4 and non-SIB4 frequencies. Whether a flag is needed should be FFS.

In this email discussion, we would like to first discuss the intention of the proposals from [2], further details of the solution are FFS (can be postponed to the next meeting online discussion). We understand the intention of the proposals is to help the network to justify the reason why early measurement results are missed in some part of logged measurement reports, either due to the reason of coverage restriction or other reason e.g., UE walks out the validitiy area, T331 timer expires, etc. It seems that such classification is benificial for the network in terms of coverage analysis of the early measurement frequiecies. Suppose T331 expires at a specific time moment A, the UE will no longer need to make measurement on the early measurement frequencies, natually, the corresponding early measurement results will be missed in the subsequent logged measurement report. Without the information of ‘T331 expiration at time moment A’ known by the netowork, after obtaining and anaylsis of the logged measurement report, the network may make a wrong decision to improve the coverage of the early measurent frequencies at the targeted location.  

Companies are invited to provide views on the intention of the proposals from [2], OPPO:

Proposal 1: To know the reason why early measurement results are missed in some part of logged measurement report is beneficial for the network in terms of coverage analysis of early measurement frequencies. 

Q1: Do you support above proposal to let the network to understand the reason why early measurement results are not included in the logged measurement report anymore is due to coverage hole or not? 

	Company
	Agree or not
	Reasons/Comments/Suggestions

	oppo
	Agree
	The intention for UE to report something in the logged measurement report for the convenience of the network for coverage analysis of early measurement related frequencies is crystal clear.

	Ericsson
	Agree
	Upon expiry of T331, there is a sudden lack of measurements associated to certain frequencies in the MDT sample. So, having an indication in MDT sample allows the operators to identify the reason for ‘lack’ of measurements associated to certain frequencies would be good.

We believe this could be implicitly derived depending on how early measurement results are introduced within the logged MDT report. This implicit vs explicit indication can be discussed once we start the running CR.

	
	
	

	
	
	

	
	
	


Summary:
3.2 MDT and On-demand SI
[5], CMCC

Proposal 1: UE reports the on demand SI related information even when the triggered random access procedure fails.

Proposal 2: UE reports its requested notBroadcasting SI message to help the network side to optimize the transmission of the SI message.

Proposal 3: One specific raPurpose is introduced for MSG3 based on demand SI request.

Proposal 4: UE reports the list of requested SI messages that request by MSG3 to the network.

[2], OPPO

Proposal 3: RAN2 to agree that on-demand SI related information shall be also included in logged MDT, in order to help the network optimize the SIB information broadcast periodically.

Proposal 4: RAN2 to discuss the cases for UE to record the on-demand SI related information. Options are provided as follows:

· When the maximum attempts of RACH for SI request are reached.

· When cell reselection occurs during the RACH for SI request.

· When the required SI is already broadcast periodically by network
[6], Samsung

Proposal 9
For on-demand SI optimization, extend RA report to include the following information:

· Time elapsed since the SI request initiation until the successful SI acquisition or the acquisition failure

· Msg3-based SI request related information

After the email discussion “[AT113-e][845] [NR/R17 SON/MDT] Logged MDT part II (CMCC) [7]”, following agreements were achieved:
=>
 UE records the on demand SI related information for following scenarios: 


1. Failed on-demand SI request


2. Successful on-demand SI request

Agreements:

1 
One specific raPurpose is introduced for MSG3 based on demand SI request. 

All the following proposals can be discussed through post meeting email discussion.

FFS:
UE reports its requested notBroadcasting SI message. It is FFS to only report the SIBs UE actually intends to request.

Proposal 2: It is FFS to consider following scenarios:

3. Cell reselection occurs during the RACH for SI request.

4. The required SI is already broadcast periodically by network

5.  Detecting geographic areas that are (unintentionally) covered by a non-desired SIA

6.  Connected on-demand SI request cases

Proposal 4: It is FFS for UE to report Time elapsed since the SI request initiation or the UE modem realizes the need for on demand SI until the successful SI acquisition or the acquisition failure.

Proposal 6: It is FFS whether only Msg3-based SI request related information is reported. 

Proposal 7: It is FFS whether to extend current RA-report to include the on demand SI information.

Therefore, companies are invited to provide views on above FFS and proposals:
Q2: Do you support that UE reports its requested notBroadcasting SI message or only report the SIBs UE actually intends to request?

	Company
	Agree or not
	Reasons/Comments/Suggestions

	OPPO
	Both
	We think both these two information is useful for the network to make the optimization. In our understanding, the requested notBroadcasting SI message is subject to the mapping list provided by the network. But it is also possible that the required SI is not included in the list, for which case UE can not trigger the SI acquisition procedure. In order to assist the network to get a full picture, we think it is beneficial to capture both these two cases.

	Ericsson
	Report the SIBs UE actually intends to request
	In the case of msg1 based on demand SI, the UE can send only one msg1 per RA procedure and thus the UE can obtain only the corresponding (associated to that msg1) SIB. However, if the UE needs two different SIBs which are allocated to different msg1, then the UE needs to perform two successive RA procedure. 

As we do not include any time stamp in the RA report, the information that’ the UE wanted to get two SIBs which are allocated to different msg1’ will get lost. Therefore, we support the inclusion of ‘SIBs UE actually intends to request’.

By including this, the UE by default reports ‘its requested notBroadcasting SI message’.

	
	
	

	
	
	


Summary:
Q3: Do you support to consider following one or more scenarios?
3. Cell reselection occurs during the RACH for SI request.

4. The required SI is already broadcast periodically by network

5.  Detecting geographic areas that are (unintentionally) covered by a non-desired SIA

6.  Connected on-demand SI request cases

	Company
	Agree or not
	Reasons/Comments/Suggestions

	OPPO
	3,4
	We agree to consider 3 because in this case the RACH procedure for SI request would be terminated and the requirement can not be delivered to network successfully. 

The information collected by 4 is useful for the network to determine whether some of SI in current broadcast list is actually not needed by most of UEs. From the perspective to make the optimization, we think it is also important to reduce those SI that is  broadcasted periodically but not in great need. 

No strong on 5. We agree with it if it is majority view.

For 6, we think network can play the role to collect this information.

	Ericsson
	Agree to Scenario-4  and Scenario-6
	Scenario-3 is not critical in our understanding as this is not very common. Therefore, we don’t think we need to treat it now.

Scenario-4 could occur more frequently. Consider the scenario of a cell in rural area that performs on demand SI transmission. This cell might receive a group of users all at once (e.g., passing train  scenario) wherein only one UE might actually transmit the msg1/msg3 based on demand SI request. Once the network starts broadcasting the SI which could benefit all the UEs, those that needed the SI but did not request for it (UEs could read the SI already) although they know that it is an on demand SI. In such scenario, it is beneficial for the network to know how many UEs benefit from the transmission of SI so that this can be taken in deciding whether the permanently broadcast the SI or keep it on-demand.

Scenario-5 should be visible from the logged MDT reports i.e., if there is a serving cell for a very short span of time then the OAM realizes that this cell is a overshooting cell and thus if this cell transmits on demand SI, that could result in UEs ending up in scenario-3 wherein the UE might perform cell reselection before even receiving the on demand SI. Therefore, we believe scenario-5 is not required.  

Scenario-6 could also be looked at as the request-response procedure associated to acquisition of on demand SI is different in connected mode.

	
	
	

	
	
	


Summary:
Q4: Do you agree for UE to report Time elapsed since the SI request initiation or the UE modem realizes the need for on demand SI until the successful SI acquisition or the acquisition failure?
	Company
	Agree or not
	Reasons/Comments/Suggestions

	OPPO
	No
	We do not think this information is necessary. 

	Ericsson
	Depends on Q2 outcome
	In our understanding, this is related to Q2. If all companies agree that the UE ‘reports the SIBs UE actually intends to request’ in Q2, then the network can crudely derive the time elapsed from the time of wanting the SI to the time of receiving it. This can be calculated based on the number of RA attempts and the number of successive RA procedures used to obtain those SIBs. 

However, if ‘Report the SIBs UE actually intends to request’ is not agreed in Q2, then we would support the inclusion of this time information as phrased for Q4.

	
	
	

	
	
	


Summary:
Q5: Do you agree that only Msg3-based SI request related information is reported?
	Company
	Agree or not
	Reasons/Comments/Suggestions

	OPPO
	No
	We do not think we need to distinguish whether the SI acquisition procedure is based on msg1 or msg3. If we get the intention to collect the SI related information correctly, it is mainly used to let the network know which SI is in great need and which is not. Therefore, we think it is critical for the UE to provide the  required SI information but not which procedure it has chosen. 

Both Msg1-based and Msg3-based SI request related information should be reported.

	Ericsson
	Yes
	This is already supported as part of RA report but there could be missing information like which SIBs were requested etc. Such additions could be done for RA report.

	
	
	

	
	
	


Summary:
Q6: Do you agree to extend current RA-report to include the on demand SI information?

	Company
	Agree or not
	Reasons/Comments/Suggestions

	OPPO
	Maybe 
	If we agree to also capture some scenarios discussed in Q2 and Q3, extending RA-report may not be that suitable to make the report since the scenarios are not limited to RACH related procedure any more. New type of report might need to be introduced.

	Ericsson
	Agree
	There are already most of the components available in RA report to enable this. 

We would also want to highlight that the CEF report should be used for failed on demand SI.

	
	
	

	
	
	


Summary:
3.3 Logged MDT in EN-DC

There are the following options for logged MDT in EN-DC:

(1) LTE and NR logged MDT configurations are independent, and UE performs logging based on the logged MDT configuration of the same RAT it camps. (CATT, Qualcomm, Ericsson, ZTE)

(2) In EN-DC where UE cannot camp on NR cells, UE logs the NR measurements based on network configurations, i.e. for the NR logged MDT measurements in NSA, LTE SIB24 broadcasts the NR frequencies and indicates the UE does not need to reselect to NR cells. (Huawei)

(3) No need to introduce SN configuration for logged MDT. R17 MRDC enh covers SN configuration for early measurements on non-camping frequencies. (Samsung)

(4) Enhanced areaConfiguration wherein a list of areaConfig could be provided to the UE wherein one list is associated to LTE and the other is associated is NR. (Vivo, Ericsson)

Companies are invited to provide views on above options for logged MDT in EN-DC:
Q7: Which option do you support for logged MDT in EN-DC?
	Company
	Agree or not
	Reasons/Comments/Suggestions

	oppo
	1 or 4, 2 may be OK
	For 2, it seems only workable in restricted scenario, e.g., NSA-only coverage area. For the scenario of UE capable of reselecting to NR cell from LTE cell, after the UE reselects to the NR cell, the UE has no NR logged MDT measurement configuration stored, and therefore could not perform NR logged MDT measurement. But we are Ok if majority think that it is sufficient that the NR logged MDT report could only come from the UEs served by NR cell when it was In RRC_connected state.
For 3, the UE only reports the early measurement results to the base station, which is not used for OAM for coverage analysis. 

	Ericsson
	Option-4
	We believe option-4 provides the most flexible possibility of configuring both NR and LTE related serving cell measurements while the UE camps in NR or LTE. 

	
	
	

	
	
	

	
	
	


Summary:
3.4 Logged MDT in other MR-DC

As suggested in [1], it was proposed to firstly discuss EN-DC case and then other MR-DC cases for logged MDT. So we will not discuss other MR-DC cases at this email discussion.
3.5 Override discussion (based on RAN3 LS R3-207176)
[6], Samsung

Proposal 3
RAN2 is requested to clarify whether there is a need to avoid logged MDT configuration in the following cases:

1) Logged MDT is configured, but no results are available e.g. so far nothing stored, or all previously stored results retrieved

2) Logged MDT configuration is released, but UE still has un-retreived results that would be discarded upon accepting a new configuration

Proposal 4
Before agreeing to revert the previous RAN2 agreements to adopt a network based approach, RAN2 should conclude which UE based mechanism would be appropriate i.e. whether

1) UE rejects/ does not accept the MDT configuration

2) UE provides assistance by which network can avoid overwriting of an MDT configuration

Proposal 5
When considering a UE based mechanism, adopt the approach in which UE provides assistance by which network can avoid overwriting of an MDT configuration

[8], Huawei

Proposal 2: Introduce the logged MDT type (i.e. the management based MDT or the signalling based MDT) in the logged MDT configuration. The UE reports the logged MDT type in the RRCConnectionComplete/RRCResumeComplete/ RRCReconfigurationComplete /RRCRestablishmentCompelete messages if the UE has the logged MDT configuration.
[9] Ericsson

Proposal 1
UE needs to be informed regarding the type of logged MDT configuration.

Proposal 2
UE needs to store the flag information until logged MDT report are collected by the network or till 48 hours of T330 expiry.

Proposal 3
A UE configured with signalling-based MDT sends an explicit reject message to RAN if it receives a management-based MDT configuration.

In last RAN2#113 E-meeting, following agreements were achieved:
=>
Introduce UE based solutions in Rel17 to fulfil the requirement that management based logged MDT should not overwrite signalling based logged MDT. FFS the details.

Companies are invited to provide views on following details about UE based solutions:

Q8: Do you think there is a need to avoid logged MDT configuration in the following cases?
1) Logged MDT is configured, but no results are available e.g. so far nothing stored, or all previously stored results retrieved

2) Logged MDT configuration is released, but UE still has un-retreived results that would be discarded upon accepting a new configuration

	Company
	Agree or not
	Reasons/Comments/Suggestions

	oppo
	no
	Prefer to follow the legacy operation. No need for enhancement.

	Ericsson
	Yes
	Both are scenarios when signaling based MDT related information is still available at the UE. Therefore, the UE should not discard the logs (for 2)) and the configuration (for 1)). We believe the following proposal (proposal-2) in R2-2101424 includes both scenarios.

Proposal 2
UE needs to store the flag information until logged MDT report are collected by the network or till 48 hours of T330 expiry.



	
	
	

	
	
	

	
	
	


Summary:
Q9: Which UE based mechanism would be appropriate? 
1) UE rejects/ does not accept the MDT configuration

2) UE provides assistance by which network can avoid overwriting of an MDT configuration
3) A UE configured with signalling-based MDT sends an explicit reject message to RAN if it receives a management-based MDT configuration.
	Company
	Agree or not
	Reasons/Comments/Suggestions

	Oppo
	2
	The assumption that network configuration is always proper should be maintained. Otherwise, additional work is required for the UE to judge if the configuration is proper or not, which we think is not feasible.

	Ericsson
	Option-3
	In option-1, the network does not get to know whether the UE has received the MDT configuration or not. Therefore, this is not optimal.

In option-2, for every RRCxxComplete message, the UE needs to include a flag that it has immediate MDT configuration. As a UE might perform many RRC communications, we believe this is a large unnecessary overhead.

Option-3 ensures that the network realizes that this UE is configured with signalling based MDT as the UE sends an explicit reject message indicating that the incoming management based MDT config cannot be accepted due to the currently ongoing signalling based MDT configuration. As this solution does not introduce overhead to the existing RRCxxCOmplete messages, we believe option-3 should be standardized.

	
	
	

	
	
	

	
	
	


Summary:
Q10: Do you agree to introduce the logged MDT type (i.e. the management based MDT or the signalling based MDT) in the logged MDT configuration? 
	Company
	Agree or not
	Reasons/Comments/Suggestions

	oppo
	
	No strong view

	Ericsson
	Agree
	This is required for any of the UE based solution

	
	
	

	
	
	

	
	
	


Summary:
4 Conclusions

Following proposals are made based on above discussion:
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