3GPP TSG-RAN WG2 Meeting #109-e




R2-2001991
Electronic meeting, 24th Feb – 6th Mar 2020
Agenda Item:

6.12.2
MDT
Source:


Huawei (Summary rapporteur)
Title:



Email discussion report: [AT109e][803][MDT] MDT open issues
WI code(s):


NR_SON_MDT-Core
Document for:

Discussion and Decision

1
Introduction
This document captures the important open issues for MDT:
· [AT 109e][803][MDT]MDT open issues (Huawei)


Intended outcome: email discussion report in R2-2001991


Deadline: CET 23:00, 2020/03/01

There is one comment from the Chair Hunan:

· If no conclusion is achieved for this issue, what is the consequence? Does SON/MDT still work without this?
So the email rapporteur will provide a summary for each proposal with considering the above comment.
In addition, for the summary proposals, the following categories are used:

· (a) a potential easy agreement, e.g. Proposals where consensus exists, that seem straightforward to agree

· (b) need further discussion. These should be tagged with e.g. [FFS] so they are clearly visible, and should indicate what the primary controversy is

· (c) a candidate for immediate postpone, e.g.  issues that may require other WG discussions or is contentious such that it is unlikely to converge at e-Meeting. 
2
Discussion
2.1
Location related issues
Issue 1: For MR-DC case, how the UE handle WLAN/BT measurements?
Solutions:

· Option 1: Proposal 1: For location information of SCGFailureInformationEUTRA/ SCGFailureInformationNR, UE includes available WLAN measurement results and Bluetooth measurement results which are only from SN configured wlanNameList /btNameList of immediate MDT. ([1], QC)
· Option 2: … are only from MN…
· Note: The above option 2 is captured in the latest 38.331 CR and 36.331 CR
We request companies to provide comments into the following table.
	Company name
	Preferred option(s)
	Does SON/MDT still work without this? (Yes/No/May be)
	Additional comments

	Huawei, HiSilicon
	Option 2
	No
	During email discussion 108#43, our comments were as below:

Regarding the RRC format for location info in SCGFailureInformationNR message, I see that there are slightly more companies supporting to use LTE RRC format, and additionally there may be more impacts with using NR RRC format (as I mentioned in my previous email), so I suggest to keep using LTE RRC format for this CR. Companies who support to use NR RRC format could bring contributions at RAN2#109 and then we could further discuss Pros/Cons for it.
Our above comment is aligned with option 2, and we think it is more simpler.
The feature of location (GPS/WLAN/BT) in SCGFailureInformationEUTRA/ SCGFailureInformationNR is priority for some operators, so it is better to do it in Rel-16.

	Ericsson
	Option 2
	Yes
	By including  the MN configured WLAN and Bluetooth measurements, the UE can aid the MN to identify where (location) the SCG failure has occurred. Using this information, the MN can initiate relevant actions to set up new measurements to find relevant SN candidates. 

	QUALCOMM
	Option 1
	Yes
	We think the location of information in the SCGFailureinformation should come from the node where RLF occurs.
For immediate MDT with DC cases, as both MN and SN can configure separate list of WLAN APs and Bluetooth beacons for measurement to obtain location information independently, it brings additional functionality and memory requirement for UE, what’s more, to include the location information in SCGFailureInformationNR/ SCGFailureInformationEUTRA, UE needs to convert SN configured WLAN/Bluetooth measurement result to the MN via the MN RRC format, which requires UE to have across-RAT measurement result report capability. It is necessary to introduce new UE capability to support immMeasBT for DC and immMeasWLAN for DC and immMeasSensor for DC.



	LG
	
	Yes
	Measurement results configured by SCG should be included in the MeasResultSCG in the form of OCTET STRING. However, according to the current CR, the locationInfo is outside the MeasResultSCG, so only the WLAN/Bluetooth measurement results configured by MCG can be in the locationInfo. 
However, if UE needs to report the WLAN/Bluetooth measurement results configured by SCG, we are ok to include it in the measResultsSCG.

	CATT
	Option1 or Option 2
	Yes
	If BT/WLAN info is used by MN, option 2 can assist MN to optimize SN addition/Modification procedure directly.  But if BT/WLAN info should be transferred from MN to SN, we think option1 is more suitable.



	Samsung
	Option 1
	Yes
	SCG failure information received in MN is forwarded to SN via CG-ConfigInfo IE. We assume that the location information should be also forwarded together. Accordingly, the option 1 seems better.

The option 2 would result in additional complexity unnecessarily.

	OPPO
	Option 1
	Yes
	SCG failure information including the location related information should be transferred from MN to SN. In such cases, the BT/WLAN measurement results from the SCG configured list should be included since SCG might only able to derive the position of UE from the measurements results of BT/WLAN APs configured by SCG itself.

	ZTE
	Option 2
	Yes
	Since the location info included in SCGFailureInformationEUTRA/ SCGFailureInformationNR is decoded using MN RRC format with the intention to aid MN identify SN failure info, the result only includes the part that MN configures is sufficient. 

Also, in current running CR the SN can obtain the location information related to SCG failure  in MeasResultSCG-FailureMRDC and MeasResultSCG-Failure therefore MN do not need to forward the location information again.

	CMCC
	
	Yes
	No strong view

	Apple
	Option 1
	Yes
	As the purpose of immediate MDT is to help NW to avoid SCG failures, it makes more sense to let UE to report the WLAN/BT locations which are relevant to SN

	vivo
	Option 1
	Yes
	Since the configuration for BT/WLAN info is assigned independently for MN and SN. Option 1 is more straightforward.

	Nokia, Nokia Shanghai Bell
	Option 1
	Yes
	Option 1 seems more straightforward.


Summary:

· Does SON/MDT still work without this?
· Yes
· If no conclusion is achieved for this issue, what is the consequence?
· No location info is included in SCG failure information due to unclear configuration parts
· Supports on option 1:
7 companies

· Supports on option 2:
4 companies

· No preference:

2 companies

The summary rapporteur suggests to postpone the issue to R17. In addition, since some changes have been made in TS 36.331 CR and TS 38.331 CR, there is a need to remove these changes from ASN1 and procedural text, i.e.:

· TS 36.331 CR:

· locationInfo/WLAN/BT measurements in SCGFailureInformationNR
· TS 38.331 CR:

· locationInfo in SCGFailureInformationEUTRA
[Cat c] Proposal 1: Postpone the following issue to R17:

· Whether to include location info in SCGFailureInformationEUTRA in NR spec and in SCGFailureInformationNR in LTE spec, and the related configuration parts

2.2
CEF related issues
Issue 1: How to design multiple CEF reports
Solutions:

· Option 1: Only the latest CEF report + number. (P1, P2, P4, [3], CATT), (P1, P3, [7], ZTE), (P2, [22], Samsung). The following proposals are main proposals for option 1 (from [3], CATT)
· Proposal 1: UE only records one entry of the detail parameters about the last CEF, while for the other previously experienced CEFs, only the per cell “Number of connection failures” field could be recorded.

· Proposal 2: If a new CEF occurs, the old CEF records except the per cell numberOfConnFail in UE variable should be replaced by the new CEF records and the counter of the newest cell where the UE experiences CEF should be added with 1.
· Proposal 3: UE reports the latest number of consecutive connection failures per cell the UE has experienced within the last 48 hours.

· Option 2: A list of CEF reports.
· Note: both option 1 and option 2 have been shown in the latest 38.331 CR (according to revision marks)
We request companies to provide comments into the following table.

	Company name
	Preferred option(s)
	Does SON/MDT still work without this? (Yes/No/May be)
	Additional comments

	Huawei, HiSilicon
	Option 1
	No
	Option 1 is simpler and we think it has more supports.

Multiple CER reports were studied and agreed from SI, so it should be supported.

	Ericsson
	Option 2
	No
	If the UE experience CEF while attempting connection establishment in the following order, {cell-A, cell-A, cell-A, cell-B} and then if the UE is able to connect to cell-A on the 5th attempt, then if we adopt option-1, the UE just includes one CEF report which contains details regarding CEF towards cell-B on the 4th attempt and the numberOfConnFail will be 1. This is very limited information. By including option-2, the UE can indicate that there have been 3 successive CEFs towards cell-A and one CEF towards cell-B before the UE was able to perform successful connection establishment. This will give more details to the OAM to identify the locations where there is a coverage issue and also identify which cells might be good candidates for tuning the coverage related parameters.

	QUALCOMM
	Option 1
	No
	Option 1 is agreed by RAN2. Multiple CEF reports can be studied in next release.

	LG
	Option2
	No
	We have the same view as Ericsson. Option 2 is simpler in terms of UE behavior and NW also can get further details for all cells.

	CATT
	Option 1
	No
	Option 1 is the agreement in RAN2#106, and option 2 has not been agreed before. Since no enhancement will be further considered in R16, UE should only record one entry of detailed CEF and record the number of connection failures per cell.

Based on this option, the detail of this solution needs to be decided:

1) How to record the number of connection failures per cell? CATT propose “If a new CEF occurs, the old CEF records except the per cell numberOfConnFail in UE variable should be replaced by the new CEF records and the counter of the newest cell where the UE experiences CEF should be added with 1”;
2) Whether the limitation of 48h is applied only for the detailed CEF entry or also applied for the number of connection failures per cell? And how? CATT doesn’t prefer to let two parts of records (detailed entry and failure number per cell) associate with a single timer which may introduce high complexity in UE side.

	Samsung
	Option 1
	No
	We assume that option 1 follows the intention of RAN2 agreement.

	OPPO 
	Option 1
	No
	Follow RAN2 agreement

	ZTE
	Option 2
	No
	Share the same view as Ericsson,  the intention we introduce number of  CEF per cell at first place is to help NW identify the potential coverage issue before UE re-establish connections.

	CMCC
	Option 1
	No
	Option 1 has been agreed and is simpler.

	Apple
	Option 1
	No
	Option 1 is simpler.

	vivo
	Option 1
	No
	Option 1 is more reasonable.


Summary:

· Does SON/MDT still work without this?
· No
· If no conclusion is achieved for this issue, what is the consequence?
· Only one CEF report is logged and reported by the UE
· Supports on option 1:
8 companies

· Supports on option 2:
3 companies

· No preference:

0 company
The issue is critical in this R16 WI, and there is a majority view, i.e. option 1, so the summary rapporteur suggests to go with option 1.
[Cat b] Proposal 1: For multiple CEF reports, it is proposed:

· (1) UE only records one entry of the detail parameters about the last CEF, while for the other previously experienced CEFs, only the per cell “Number of connection failures” field could be recorded.

· (2) If a new CEF occurs, the old CEF records except the per cell numberOfConnFail in UE variable should be replaced by the new CEF records and the counter of the newest cell where the UE experiences CEF should be added with 1.
· (3) UE reports the latest number of consecutive connection failures per cell the UE has experienced within the last 48 hours.

2.3
MDT conf and report related issues
Issue 1: What is the the maximum number of cellIndentity to be configured as part of  AreaConfigForNeighbour?
Solutions:

· Option 1: 32 (P17, 108#42 email report)

· Option 2: separate numbers for FR1 and FR2 (P3, [5], Vivo)

We request companies to provide comments into the following table.

	Company name
	Preferred option(s)
	Does SON/MDT still work without this? (Yes/No/May be)
	Additional comments

	Huawei, HiSilicon
	Option 1
	No
	We think the option has more supports.

We need to decide on the number as it is impacting ASN.1.

	Ericsson
	Option-1
	No
	It is simple to provide only one list that can be used for both FR1 and FR2 related configurations. 

	QUALCOMM
	Option 1
	No
	

	LG
	Option 1
	No
	

	CATT
	Option 1
	No
	

	Samsung
	Option 1
	No
	

	ZTE
	Option 1
	No
	

	CMCC
	Option 1
	No
	

	Apple
	Option 1
	No
	

	vivo
	Option 2
	No
	In the case of FR1, the maximum number of cell list can be set to 16 because cells would be quite distant from each other, while in the case of FR2, the dense deployment of cells may require the maximum number to be set to 32.

	Nokia, Nokia Shanghai Bell
	Option 1
	No
	Option 2 is optimization, at this point it is not clear what would be the benefits


The majority view is to have 32.
Summary:

· Does SON/MDT still work without this?
· No
· If no conclusion is achieved for this issue, what is the consequence?
· ASN1 part is incomplete
· Supports on option 1:
10 companies

· Supports on option 2:
1 company
· No preference:

0 company
The majority view is 32.

[Cat a] Proposal 1: The maximum number of cellIndentity to be configured as part of  AreaConfigForNeighbour is 32.
Issue 2: UE behaviour on logged results
Solutions:

· Option 1: Proposal 7: For the report of logged measurement result, the UE will firstly consider the logged measurement result available in case the RAT Type of logged measurement result is align with the RAT type of either PCell or PSCell. (P7, [6], ZTE)

We request companies to provide comments into the following table.

	Company name
	Preferred option(s)
	Does SON/MDT still work without this? (Yes/No/May be)
	Additional comments

	Huawei, HiSilicon
	Option 1 or nothing
	Yes
	Nothing means that it can be left to UE implementation.
It seems not a critical issue, and perhaps it can be clarified later.

	Ericsson
	Parts of Option-1
	Yes
	The UE need not check the PSCell related RAT type as this is about logged MDT reporting and PSCell has nothing to do with it. 
In our understanding, if the UE was configured with logged MDT by an EUTRA node, then the UE shall report the associated logged MDT report to an EUTRA PCell and if the UE was configured with logged MDT by an NR node, then the UE shall report the associated logged MDT report to an NR PCell.. 

	QULACOMM
	NO
	Yes
	we only consider MN PCell type for logged MDT report as logged MDT with DC is not discussed in Rel-16. UE enters RRC_Connected with single connectivity first, so only consider Pcell RAT type.

	LG
	
	Yes
	Agree with Ericsson.

	CATT
	Parts of Option 1 or nothing
	Yes
	We do not agree to support logged MDT for SN in R16, only the immediate MDT is support for SN node.

	Samsung
	NO
	Yes
	Same understanding with Qualcomm. This proposal is not required in this release.

	OPPO
	No
	Yes
	Agree with Qualcomm

	ZTE
	R17
	Yes
	We agree this is no critical in this stage as we don’t support logged MDT for MR-DC in R16. And it can be discussed in R17.

	CMCC
	No
	Yes
	Currently only immediate MDT for EN-DC is supported in Rel-16.

	Apple
	No
	Yes
	No support of Logged MDT for SN, it has been agreed by RAN2 to support only immediate MDT, so no PScell is considered.

	vivo
	No
	Yes
	Agree with QC.

	Nokia, Nokia Shanghai Bell
	No
	Yes
	For Logged MDT, DC is out of considerations


Summary:

· Does SON/MDT still work without this?
· Yes
· If no conclusion is achieved for this issue, what is the consequence?
· Only MN Pcell type for logged MDT report is considered
· Supports on option 1:
3 companies

· Supports on nothing:

9 companies

· No preference:

1 company
[Cat c] Proposal 2: Postpone logged MDT with DC to R17.

Issue 3: Whether to control the report of beam measurements
Solutions:

· Option 1: Proposal 2
Include an indicator in the logged MDT configuration that configures the UE regarding whether the UE shall include the beam level measurements in the logged MDT report or not. (P2, [9], Ericsson)

We request companies to provide comments into the following table.

	Company name
	Preferred option(s)
	Does SON/MDT still work without this? (Yes/No/May be)
	Additional comments

	Huawei, HiSilicon
	Option 1 or nothing
	May be
	In the latest 38.331 CR, it is best effort to include the beam results and that is “nothing” in our opinion. We also see some benefits for option 1.

	Ericsson
	Option 1
	May be
	As beam measurement information is not required in all deployments, for example, in low band where the number of SSBs transmitted by the cell is one, then the cell measurement will be same as beam measurement. By avoiding this duplication of measurements in the log, both the available logged MDT memory can be optimized and also the logged MDT report size can be reduced.  

	QUALCOMM
	Nothing
	yes
	According to our understanding, the intention of the proposal is request UE to log neighboring cell beam information.

RAN2 has discussed the beam measurement in logged MDT for a long time and agreed that UE only logs camped cell beam information. No need to log neighboring cell beam information. Neighboring cells have lots of beam information and it costs UE pretty much memory. 

	LG
	Nothing
	Yes
	We prefer to keep the current CR as it is simpler. We don’t want to complicate the logged MDT configuration just for optimization. 

	CATT
	Option1 or nothing
	Maybe
	RAN2 agreed to introduce the following beam measurement information in the logged MDT measurement results:

-
the best beam index(SSB index) of the camped cell

-
the beam RSRP/RSRQ of the best beam of camped cell

-
the ‘number of good beams’ associated to the cells within the range (which is configured by network for cell reselection) of the R value of the highest ranked cell 

Since  beam specific results for log MDT are limited to the info above, the beam level information will not use too many bits, so we slightly think it’s better to report them without indicator.

	Samsung
	nothing
	Yes
	We would like to avoid any optimization.

	OPPO
	Nothing
	Yes
	Unnecessary optimization

	ZTE
	Nothing
	Maybe
	Share the same view as Huawei, the neighbor cell beam  level measurement  can be included by best effort.

	CMCC
	Option 1
	May be
	We should support the flexibility for network to indicate whether the beam level measurements are necessary.

	Apple
	Nothing 
	Yes
	The need of this optimization at this stage  of R16 need much stronger justification,.

	vivo
	Nothing
	Yes
	Optimization is not preferred.

	Nokia, Nokia Shanghai Bell
	Nothing
	Yes
	MDT is based on best effort and availability basis, further optimizations will complicate the results analysis


Summary:

· Does SON/MDT still work without this?
· Yes. (6 on Yes and 5 on May be)
· If no conclusion is achieved for this issue, what is the consequence?
· It is best effort for the UE to include the beam level measurements in the logged MDT report
· Supports on option 1:
4 companies

· Supports on nothing:

10 companies

· No preference:

0 company
[Cat c] Proposal 3: Postpone the following issue to R17:

· Whether to have an indicator of controlling the beam level measurements in the logged MDT report.

Issue 4: Out of coverage design
Solutions:

· Option 1: (P1, P2, [20], Samsung)

· Proposal 1: In the out-of-coverage event, the entering condition is that UE enters Any Cell Selection at least.

· Proposal 1-1: RAN2 to study whether to log measurement results during Camped on Any Cell state
· Proposal 2: In the out-of-coverage event, the leaving condition is that UE enters Camped Normally state.
We request companies to provide comments into the following table.

	Company name
	Preferred option(s)
	Does SON/MDT still work without this? (Yes/No/May be)
	Additional comments

	Huawei, HiSilicon
	Nothing
	Yes
	During online session of MDT/SON in week 1, there were some conclusions on OOC, so we think option 1 may not be needed.

	Ericsson
	Proposal 1and 2 are okay but not proposal 1-1
	Yes
	The current proposal 1 and 2 are the definition of OOC related event entering and leaving condition. This is already captured in the running CR. 
Regarding the proposal 1-1, we think that this is not agreeable as this could potentially mean that the UE is collecting measurements on a different PLMN (where it can receive the ETWS info only) and reporting this to the home PLMN. 

	QUALCOMM
	Only Proposal 2
	Yes
	Firstly, Any cell selection state is logged by UE in logged MDT. Secondly, when UE enters any cell selection state, UE may come back to camp normally state, so we don’t think the entering condition of OOC is when UE enters Any Cell Selection.
For the online agreement “UE configured for the event-triggered logged MDT logs the cell ID, location information if available and time stamp information on 
- last serving cell UE camped on before OOC happens, and 

- first serving cell after leaving the OOC

It is the leaving condition.”

We should remove “last serving cell UE camped on before OOC happens” as it is agreed online that it is only the leaving condition. As when UE camped normally, it doesn’t knows it will enter OOC and thus the last serving cell information may not be available at UE when it enters OOC.



	LG
	P1, 2 +@
	No (UE behavior is ambiguous.)
	What if UE moves from ‘Any Cell Selection’ to ‘Camped on Any Cell’? In this case, If we agree only single entering condition and single leaving condition as in P1 and P2, the entering condition has been met but the leaving condition is not yet. This means that the UE performs the logging during Camped on Any Cell state. So RAN2 should choose one between following options:
 Option1-1: UE performs the logging during Camped on Any Cell state.
Option 1-2: In the out-of-coverage event, the second leaving condition is that UE enters Camped on Any Cell state. (The first leaving condition is P2.)

	CATT
	Proposal 1and parts of proposal 2
	Yes
	UE treats the state of not suitable or not acceptable as “Any Cell Selection”, and only in Any Cell Selection state the UE will trigger the out-of-coverage event. Vice versa, the leaving condition could be that UE enters Camped Normally state or enters Camped on Any Cell state.

	Samsung
	option 1
	No 
	Basically, the entering and leaving conditions are required to support the event-triggered logged MDT. If either is not defined, how can UE start or stop the (event-triggered) logged MDT?

A controversial issue is if Camped on Any Cell state is regarded as OOC. We have no strong opinion on it.

	ZTE
	Proposal 1 and 2, and Part of proposal 1-1
	
	 As for proposal1-1, we think Camped On Any Cell state is an OOC like case, and we see benefits to record Camped on Any cell state (i.e. only indication of camped on any cell, time stamp and location info) to help NW better understand the coverage condition. But not other  measurement since it comes from other PLMN.

	CMCC
	Proposal 1and 2 are okay but not proposal 1-1
	
	Agree with Ericsson.

	Apple
	P2 only
	Yes
	Agree with Qualcomm.  We think  the last serving cell information may not be available at UE when it enters OOC. The agreement was not properly captured online, we need fix that.

	Nokia, Nokia Shanghai Bell
	P1 and P2
	No
	For the event = Any Cell Selection, the UE needs to know what is entering and leaving condition


Summary:

· Does SON/MDT still work without this?
· May be (5 on Yes and 2 on No)
· If no conclusion is achieved for this issue, what is the consequence?
· There may be some ambiguities on the entering condition and the leaving condition for out-of-coverage event
· Supports on option 1:
· Supports on Proposal 1:

7
· Supports on Proposal 1-1:

2

· Supports on Proposal 2:

10
· Supports on nothing:

1 company
· No preference:

0 company
Proposal 2 seems agreeable. Proposal 1-1 has few supports. For proposal 1, it has some supports. So the email rapporteur suggest to agree on proposal 1 and 2.

In addition, two companies commented that “last serving cell UE camped on before OOC happens” should be removed from the previous RAN2 agreements as it is agreed online that it is only the leaving condition.
[Cat b] Proposal 2a: For the out of coverage event (i.e. related to EventType-r16 with the value outOfCoverage), it is proposed:

· (1) the entering condition is that UE enters Any Cell Selection at least.

· (2) the leaving condition is that UE enters Camped Normally state.

[Cat b] Proposal 2b: It is proposed to discuss:

- whether to remove “last serving cell UE camped on before OOC happens” from the RAN2 minutes, as it is agreed online that it is only the leaving condition.
Issue 5: Values of loggingInterval
Solutions:

· Option 1:

· Proposal 1: Include ‘infinity’,’640ms’ and ‘320ms’ as options for loggingInterval value range.
(P1, [11], Ericsson), (P2, [2], CATT).
Note: In the latest 38.331 CR, the values of loggingInterval are as below:

LoggingInterval-r16 ::=


ENUMERATED {










ms1280, ms2560, ms5120, ms10240, ms20480,










ms30720, ms40960, ms61440}

We request companies to provide comments into the following table.

	Company name
	Preferred option(s)
	Does SON/MDT still work without this? (Yes/No/May be)
	Additional comments

	Huawei, HiSilicon
	Option 1
	Yes
	We see some benefits for option 1.

	Ericsson
	Option 1
	Yes
	The event triggered logged MDT benefits from having smaller logging intervals like 320ms and 640ms as the UE will be able to report more measurements in the concerned area i.e., where the event condition is satisfied. 
The value ‘infinity’ is used for one-shot-reporting.

	QUALCOMM
	Option 1
	Yes
	

	CATT
	Option 1
	Yes
	

	Samsung
	Option 1
	Yes
	The value ‘infinity’ is also fine for one-shot logging.

It would be applicable both for periodic and event-triggered.

	OPPO
	Infinity
	Yes
	

	ZTE
	Option 1
	Yes
	

	CMCC
	Option 1
	Yes
	

	Apple
	Option 1
	Yes
	

	vivo
	Yes
	Yes
	

	Nokia, Nokia Shanghai Bell
	Nothing?
	Yes
	The smaller values are new (compared to LTE). In principle logging Interval should be a multiple of DRX cycle, so that the UE is not confused with different cycles. Any finer granularity does complicate things at the UE and NW: the UE has to log in very frequent mode, the data load increases, the NW need to compile very granular results, while benefits are not really shown…For infinity, it is dangerous to have it introduced, as my misconfiguration we may impact the UE badly. Simpler is to have the configuration parameter omitted.


Summary:

· Does SON/MDT still work without this?
· Yes
· If no conclusion is achieved for this issue, what is the consequence?
· The network can still configure the LoggingInterval-r16 IE, with the values: ENUMERATED {ms1280, ms2560, ms5120, ms10240, ms20480, ms30720, ms40960, ms61440}
· Supports on option 1:
10 companies

· Supports on nothing:

1 companies

· No preference:

0 company
[Cat a] Proposal 2: Include ‘infinity’,’640ms’ and ‘320ms’ as options for loggingInterval value range.
Issue 6: Whether to indicate RAT type in the areaConfigForNeighbour IE
Solutions:

· Option 1:

· Proposal 2: Introduce RAT-Type as part of areaConfigForNeighbour along with frequency and cell list.

(P2, [11], Ericsson)
We request companies to provide comments into the following table.

	Company name
	Preferred option(s)
	Does SON/MDT still work without this? (Yes/No/May be)
	Additional comments

	Huawei, HiSilicon
	Nothing
	Yes
	Currently, there are frequency and cell id in the areaConfigForNeighbour, and we think it is sufficient to control the reporting.

	Ericsson
	Option-1
	Yes
	In our understanding, the main purpose of introducing areaConfigForNeighbour IE was to enable mmW related measurements’ collection even when the UE is camping on LTE. This was the main concern expressed by the operators at the beginning of the SI itself. This is not at all possible if we do not allow the RATType configuration as part of areaConfigForNeighbour.


	QUALCOMM
	Option-1
	Yes
	Agree with Ericsson

	LG
	Nothing
	Yes
	If my understanding is right, the intention is make UE perform logging according to the NR configuration even after cell re-selection on LTE. However, the same goal can be achieved by NW configuration. If the logging is needed while the UE camps on a LTE frequency, eNB would configure the logged measurement for the UE. Then, the UE will perform the logging according to the LTE configuration.

	CATT
	Nothing
	Yes
	The motivation  to introduce areaConfigForNeighbour IE is mainly to allow UE to log some results of NR neighbor cells when UE is camping in LTE cell (For example, EN-DC deployment scenario), if we think this is the motivation, the RAT type info can be indicated in an implicit way, e.g. using field description. 
The RAT type info is needed if we think it’s also possible for a UE to log some results of LTE neighbor cells when UE is camping in LTE cell, but this case is not the way we do for LTE log MDT, we never discuss this use case at all.

	Samsung
	Nothing
	Yes
	

	ZTE
	Option 1
	Yes
	One thing needs to be clarified here, whether the RAT type will be used along with frequency, i.e., to configure some frequency only for certain RAT, or to use alone, e.g. if the RAT type is set to NR, UE will only perform NR neighboring cell measurement?  

	CMCC
	Nothing
	Yes
	Agree with Huawei.

	Apple
	Nothing 
	Yes
	Agree with Huawei

	Nokia, Nokia Shanghai Bell
	Nothing
	Yes
	Optimization


Summary:

· Does SON/MDT still work without this?
· Yes
· If no conclusion is achieved for this issue, what is the consequence?
· When the UE is camping on LTE, mmW related measurements’ collection may not be performed without the RAT-type indication
· Supports on option 1:
3 companies

· Supports on nothing:

7 companies

· No preference:

0 company
Option 1 does not have much supports and the issue seems not critical, so the email rapporteur suggests to postpone the issue to R17.

[Cat c] Proposal 4: Postpone the following issue to R17:

· Whether to introduce RAT-Type as part of areaConfigForNeighbour along with frequency and cell list.
Issue 7: Whether to have single D1 measurement per CG or across CG.
Solutions:

· Option 1: (P1, [5], Vivo)
· Proposal 2: ul-DelayRatioConfig and ul-DelayValueConfig are configured per CG, i.e.,

· -
to configure at most one measurement identity per CG using a reporting configuration with the ul-DelayRatioConfig;

· -
to configure at most one measurement identity per CG using a reporting configuration with the ul-DelayValueConfig;

We request companies to provide comments into the following table.

	Company name
	Preferred option(s)
	Does SON/MDT still work without this? (Yes/No/May be)
	Additional comments

	Huawei, HiSilicon
	Option 1
	No
	This option is to address following FFSs in 38.331 CR (as below), and we think it is reasonable.

-
to configure at most one measurement identity (FFS: across all CGs/ per CG) using a reporting configuration with the ul-DelayRatioConfig;

-
to configure at most one measurement identity (FFS: across all CGs/ per CG) using a reporting configuration with the ul-DelayValueConfig;


	Ericsson
	Option 1
	No
	These measurements are to be configured per CG.

	QUALCOMM
	Option 1
	No
	

	LG
	Option 1
	No
	

	CATT
	Nothing
	No
	We think this proposal is too high-level, we prefer the following understanding:

For MN/SN terminated bearer, we think D1 can be collected by MN/SN separately. 

But for split bearer, only one D1 is collected by the PDCP anchor node. 

	Samsung
	Option 1
	No
	

	ZTE
	Option 1
	No
	The measurement is configured per CG.

	CMCC
	Option 1
	No
	

	Apple
	Option 
	No
	

	vivo
	Option 1
	No
	For non-DC case, because each cell belongs to a certain CG, therefore at most one measurement identity is configured, ul-DelayRatioConfig and ul-DelayValueConfig are configured per CG. For DC case, there are two CGs (MCG and SCG) to be configured, though both MCG and SCG can be configured either with same configurations or with two CG-specific configurations, it is desirable that ul-DelayRatioConfig and ul-DelayValueConfig are configured respectively for MCG and SCG. Because measurements of each CG are specifically required by UE during the initial establishment of DC.

	Nokia, Nokia Shanghai Bell
	Nothing
	Configuration per MO
	We have some doubts about the Proposal, We thought both:  ul-DelayRatioConfig and ul-DelayValueConfig need to be configured per CG, i.e.,the split to

· -
to configure at most one measurement identity per CG using a reporting configuration with the ul-DelayRatioConfig;

· -
to configure at most one measurement identity per CG using a reporting configuration with the ul-DelayValueConfig;

Seems to lead to non-workable metric in the UE. We think each MO needs Ratio and Value configuration.


Summary:

· Does SON/MDT still work without this?
· No
· If no conclusion is achieved for this issue, what is the consequence?
· Unclear about across all CGs/per CG for delay ratio and delay value configurations
· Supports on option 1:
9 companies

· Supports on nothing:

2 companies

· No preference:

0 company
[Cat a] Proposal 3: ul-DelayRatioConfig and ul-DelayValueConfig are configured per CG, i.e.,

· to configure at most one measurement identity per CG using a reporting configuration with the ul-DelayRatioConfig;

· to configure at most one measurement identity per CG using a reporting configuration with the ul-DelayValueConfig;

Issue 8: obtain the SSB index of neighbouring cells
Solutions:

· Option 1: UE does not log the SSB index of the neighbour cells if additional burden is introduced.
We request companies to provide comments into the following table.

	Company name
	Preferred option(s)
	Does SON/MDT still work without this? (Yes/No/May be)
	Additional comments

	Huawei, HiSilicon
	
	May be
	

	Ericsson
	Option-1 (related to issue-3 of section 2.3)
	May be
	This is related to issue-3. We agree that there is a burden on the UE to decode the PBCH payload in mmW to understand the beam index. This overhead is larger in mmW compared to low and mid frequencies where the beam index is decoded via the DMRS sequence used for PBCH. 

So, we are fine with introducing some flexibility in logging beam measurements. This can be resolved by the solution proposed in issue-3 of section 2.3.

	QUALCOMM
	Option 1
	May be
	It is additional burden for UE. For logged MDT, UE only logs camped cell beam information

	CATT
	Option 1
	May be
	We also consider the SSB index is a burden to decode the PBCH payload. The SSB index is not used in the normal cell reselection to neighbor cell.

	Samsung
	Option 1
	No
	It has been identified that it’s really critical burden to UE. It should be surely avoided.

	OPPO
	Option 1
	May be
	UE only need to log the camped cell beam information. Agree with CATT that such information is not useful.

	ZTE
	
	May be
	As comment before, beam level neighboring cell measurement  can be provided at best effort. We are fine to have only cell level neighboring cell measurement if UE vendor considers it is an extra burden to obtain SSB index.

	CMCC
	
	May be
	Agree with ZTE

	Apple
	Option 1
	May be
	

	Nokia, Nokia Shanghai Bell
	Other
	yes
	Best effort approach should be followed


Summary:

· Does SON/MDT still work without this?
· May be
· If no conclusion is achieved for this issue, what is the consequence?
· For logged MDT, the network can not collect the SSB index of the neighbour cells
· Supports on option 1:
6 companies

· No preference:

4 companies

[Cat a] Proposal 4: For logged MDT, UE does not log the SSB index of the neighbour cells.

Issue 9: UE logging behaviour
Solutions:

· Option 1:.
· Proposal 4: The actual process of logging within the UE, takes place in RRC IDLE state could continue in RRC INACTIVE state.
We request companies to provide comments into the following table.

	Company name
	Preferred option(s)
	Does SON/MDT still work without this? (Yes/No/May be)
	Additional comments

	Huawei, HiSilicon
	Option 1
	No
	

	Ericsson
	Option 1
	No
	

	QUALCOMM
	Option 1
	No
	

	LG
	Option 1
	No
	

	CATT
	Option 1
	No
	

	Samsung
	Option 1
	No
	

	OPPO
	Option 1
	No
	

	ZTE
	Option 1
	No
	

	CMCC
	Option 1
	No
	

	Apple
	Option 1
	No
	

	vivo
	Option 1
	No
	

	Nokia, Nokia Shanghai Bell
	
	Yes
	What if the UE transitions to RRC INACTIVE? We think RRC state transitions (that Logged MDT survives IDLE and INACTIVE) are already captured in the stage 2, and no new agreement is needed


Summary:

· Does SON/MDT still work without this?
· No
· If no conclusion is achieved for this issue, what is the consequence?
· When the UE performs logged MDT in RRC_Idle state and it will not continue logged MDT if later it is in RRC_Inactive, and thus less logged measurements will be collected by the network
· Supports on option 1:
11 company
· No preference:

1 company
[Cat a] Proposal 5: The actual process of logging within the UE, takes place in RRC IDLE state could continue in RRC INACTIVE state.

2.4
CGI info related issues
Issue 1: How to design CGI info for MDT and SON
Background:

In the latest 38.331 CR, CGI info is put in RLF report, RA-Report and CEF report. During email discussion, lots of companies commented that CGI-InfoNR was designed for ANR and it might have too large scope for MDT and SON. So the CGI info has been changed to the following one:
CGI-INFO-LOGGING-r16 ::=                   SEQUENCE {

    plmn-Identity                       
PLMN-Identity,

    cellIdentity                            CellIdentity
}
Solutions:

There are the following options on CGI info for MDT and SON: (P2, [18], Samsung)

Proposal 2: Instead of the IE CGI-InfoNR, a new IE is introduced to indicate NR cell, and the following content for the new IE can be considered:

· Option 1: first PLMN-Identity (in plmn-IdentityList) and CellIdentity in first PLMN-IdentityInfo IE of PLMN-IdentityInfoList

· Option 2: plmn-IdentityList and CellIdentity in first PLMN-IdentityInfo IE of PLMN-IdentityInfoList

· Option 3: first PLMN-Identity (in plmn-IdentityList) and CellIdentity in each PLMN-IdentityInfo of PLMN-IdentityInfoList

· Option 4: plmn-IdentityList and CellIdentity in each PLMN-IdentityInfo of PLMN-IdentityInfoList

· Option 5: List of PLMN identity in PLMN-IdentityInfoList matching with the PLMN identity (i.e. MDT PLMN list) configured in MDT configuration + CellIdentity corresponding to the PLMN identity

· Option 6: Registered PLMN identity + CellIdentity
It is noted that the following proposal was agreed to be addressed in email discussion [803], and we think it has been covered by above options.

Proposal 8: The IE CGI-InfoNR is not used to indicate a NR cell.
(P1, [18], Samsung)

-
Note: During email discusison 108#42 on 38.331 CR, lots of companies also preferred to not use CGI-InfoNR. So the next step is to go to section 2.3.4 to discuss CGI info details.

We request companies to provide comments into the following table.

	Company name
	Preferred option(s)
	Does SON/MDT still work without this? (Yes/No/May be)
	Additional comments

	Huawei, HiSilicon
	Option 1
	No
	During email discussion 108#42 38.331 CR, it seems that more companies like to have a simple solution on NCGI, and we think option 1 is a simple option.

NCGI is widely used in MDT and SON, so it should be defined in R16.

	Ericsson
	Option 5
	No
	If the OAM had configured the UE with multiple PLMN list as part of the logged MDT configuration, we believe that it is an indication that the OAM wants to build coverage maps associated to cells in these PLMNs. Therefore, if a physical cell broadcast both these PLMNs’ related information, then it is beneficial to include at least these PLMNs’ related information in the logged MDT report.

	QUALCOMM
	Option 1
	No
	

	LG
	Option 1
	No
	Single PLMD ID and single cell ID are sufficient to identify the cell for MDT purpose. In option 6, CellIdentity should be CellIdentity corresponding to the registered PLMN identity, but it cannot be broadcasted in SIB1 form the corresponding cell. So we prefer option 1.

	CATT
	Option 1
	No
	It is a simple and useful option to identify the NCGI.

	Samsung
	Option 1
	No
	The option 1 seems the simplest especially in signaling overhead aspect.

It would be used to indicate NCGI in all MDT progress, i.e. configuration/logging/retrieval.

	OPPO
	Option 1
	No
	The simplest one should be chosen

	ZTE
	Option 4
	No
	The issue with Option 1 is that the first PLMN might not be the one UE is using, and it possible the TCE doesn’t have the cell list corresponding to this PLMN and it takes extra effort to find the cell ID. Considering  the intention not to re-use the CGI-InfoNR is to exclude irrelevant info, e.g. pdcch-ConfigSIB1, we think option 4 is simpler, UE just include the complete PLMN  info , which can also be used to check the PLMN configuration in case of RAN sharing.

	CMCC
	Option 1
	No
	Option1 is simple.

	Apple
	Option 1
	No
	

	vivo
	Option 1
	No
	

	Nokia, Nokia Shanghai Bell
	Modification of Option 1
	No
	This is crucial that the UE reports back in the SON/MDT reports the cell identity that enables failure identification/placement in the NW.enables failure identification/placement in the NW.

Therefore, the cell ID needs to belong to the PLMN that is reported together. The PLMN needs to identify the NW place where the failure happened. Thus, the PLMN-Identity needs to echo-back what UE has selected from the broadcasted identities.

First: PLMN Id needs to be ensured, then cell that is to be reported needs to belong to. It is not clear to us, that CellIdentity in first PLMN-IdentityInfo will always indicate the actually failed cell,



Summary:

· Does SON/MDT still work without this?
· No
· If no conclusion is achieved for this issue, what is the consequence?
· NCGI info is not available for MDT/SON purposes
· Supports on option 1:
9 companies

· Supports on option 4:
1 company

· Supports on option 5:
1 company

· No preference:

0 company
Most of companies prefer option 1. In addition, for the PLMN ID below, it is related to this issue 1, so the proposals are made for both issue 1 and PLMN ID discussion.
[Cat b] Proposal 3: CGI info of a NR cell includes: plmn-identity and cellIdentity.

Plmn-identity is defined:

· identifies the PLMN of the cell for the reported cellIdentity

· to be selected between two options:

· (1) it is the first PLMN-Identity in plmn-IdentityList
· (2) Identifies the PLMN of the cell as given by the first PLMN entry of the plmn-IdentityList sent in the instance of the PLMN-IdentityInfo IE containing the reported cellIdentity, within the CellAccessRelatedInfo IE.
CellIdentity is defined (to be selected between two options):

· (1) it in in first PLMN-IdentityInfo IE of PLMN-IdentityInfoList
· (2) or, it belongs to the PLMN that is reported together
In addition, there is a proposal on PLMN ID:
Option 1:
Proposal 1: plmn-Identity in the CGI-Info-Logging identifies the PLMN of the cell for the reported cellIdentity.
Proposal 2: plmn-Identity field description in the CGI-Info-Logging is adopted as follows: 

	plmn-Identity
Identifies the PLMN of the reported cellIdentity as given by the first PLMN entry of the plmn-IdentityList sent in the PLMN-IdentityInfo of the cell’s acquired SIB1.


(P2, [13], Nokia)

We request companies to provide comments into the following table.

	Company name
	Preferred option(s)
	Does SON/MDT still work without this? (Yes/No/May be)
	Additional comments

	Huawei, HiSilicon
	Option 1
	No
	Both proposals are reasonable.

	Ericsson
	Option 5 from previous issue
	No
	Same explanation as previous issue.

	QUALCOMM
	Option
	No
	Option 1 will save UE logged MDT memory cost.

	LG
	
	
	This depends on the previous issue.  

	CATT
	Option 1 
	No
	

	Samsung
	Option 1
	No
	

	ZTE
	Option 4 of previous issue
	No
	

	CMCC
	Option 1 
	No
	

	Apple
	Option 1
	No
	

	vivo
	Option 1
	No
	

	Nokia, Nokia Shanghai Bell
	Option 1 with the suggested modification
	NO
	Suggestion:

plmn-Identity
Identifies the PLMN of the cell as given by the first PLMN entry of the plmn-IdentityList sent in the instance of the PLMN-IdentityInfo IE containing the reported cellIdentity, within the CellAccessRelatedInfo IE.



Summary:

· Does SON/MDT still work without this?
· No
· If no conclusion is achieved for this issue, what is the consequence?
· The PLMN id in NCGI info is not clearly defined
· Supports on option 1:
7 companies

· Supports on option 4:
1 company

· Supports on option 5:
1 company

· No preference:

0 company
Most of companies prefer option 1. After checking both proposals in option 1, we think the both discussions can be merged together (see proposals for issue 1 in this section).
It is noted that Nokia’s updates on field description of plmn-id is used for proposals.

In this RAN2#109-e meeting, there is an incoming LS from RAN3:

· R2-2000028, LS on information needed for MRO in UE RLF Report, Source:RAN3, To: RAN2
In the LS, the following text may be related to CGI info design:

1) TAI of the failed cell and source cell: These two IEs could be used by the network node for routing of MRO signaling messages as well as to differentiate between intra-system HO and inter-system HO.
Issue 2: How to handle RAN3 LS R2-2000028

Solutions:

· Option 1: Add TAI into CGI info
We request companies to provide comments into the following table.

	Company name
	Preferred option(s)
	Does SON/MDT still work without this? (Yes/No/May be)
	Additional comments

	Huawei, HiSilicon
	Option 1
	No
	Following RAN3’s request.

	Ericsson
	Option 1
	No
	TAC information is required to route the RLF report to identify the failed and the source cells in an easier way.

	QUALCOMM
	Option 1
	No
	Follow RAN3 request, add TAC to enable cross-RAT RLF report routing

	LG
	Option 1
	No
	Following RAN3’s request.

	CATT
	Part of Option 1
	No
	Only add TAC of the failed cell.

TA info of the source cell is not needed, to introduce 1 bit to differentiate between intra-/inter-system HO instead is enough.

	Samsung
	Option 1
	No
	

	OPPO
	Option 1
	No
	

	ZTE
	Option 1
	No
	

	CMCC
	Option 1 
	No
	

	Apple
	Option 1
	No
	

	vivo
	Option 1
	No
	

	Nokia, Nokia Shanghai Bell
	Option 1
	No
	Ensure RAN3 requirements are met


Summary:

· Does SON/MDT still work without this?
· No
· If no conclusion is achieved for this issue, what is the consequence?
· There is no TAC info in the failed cell and source cell for RLF report
· Supports on option 1:
12 company
· No preference:

0 company
Most of companies prefer option 1.
[Cat a] Proposal 6: For RLF Report, add the TrackingAreaCode IE into CGI info for the failed cell and source cell.

2.5
Void
2.6
RLF report related issues
Issue 1: ssb/rs Bitmap in RLF report
Solutions:

Proposal 12     (Based on comments from Nokia in this email discussion) – (specification clarification related) - RAN2 to discuss the way in which the ssbRLMConfigBitmap and csi-rsRLMConfigBitmap are encoded in the latest RRC specification:

· Option a.     To use the format used in the current NR RRC specification.

· Option b.     To use a 1-bit field per beam (SSB or CSI-RS) level measurements included in the RLF report.

We request companies to provide comments into the following table.

	Company name
	Preferred option(s)
	Does SON/MDT still work without this? (Yes/No/May be)
	Additional comments

	Huawei, HiSilicon
	Option a or b
	No
	Either a or b is acceptable.

	Ericsson
	No strong view
	No
	Option-a gives more information compared to option-b

	QUALCOMM
	Option a
	No
	It is a simple solution for UE.

	CATT
	No strong view
	No
	Slightly prefer option b if can save some bits.

	Samsung
	Option a
	No
	

	ZTE
	Option a or Option b
	No
	Both option is fine, as for option a the same format of perRACHInfo list as in RA report can be reused. Option b is more straightforward, and if option b is to be used, the same solution shall also be adopted for the RA failure info included in CEF report.

	Ericsson
	No strong view
	No
	

	Apple
	Option a
	No
	

	Nokia, Nokia Shanghai Bell
	Option b
	yes
	In any case MDT works, but option a was never agreed, RAN2 records show different agreements. Option b also increase the overhead and UE memory consumption


Summary:

· Does SON/MDT still work without this?
· No
· If no conclusion is achieved for this issue, what is the consequence?
· Ssb and CSI-RS related measurements may not be got for RLC report purpose due to incomplete configurations
· Supports on option a:
5 companies

· Supports on option b:
3 company

· No preference or no strong view:

0 company
Most companies prefer option a.
[Cat b] Proposal 5: The ssbRLMConfigBitmap and csi-rsRLMConfigBitmap are encoded with using the format used in the current NR RRC specification.

2.7
About outgoing LS to other WGs
Issue 1: Potential LS to RAN3, SA5
Contents:

· RAN2’s understandings on NG-RAN node behaviours
([6])
· Inform other WGs of RAN2 agreements
([8], [9])

· Potential reply LS to:

· R2-2000028, LS on information needed for MRO in UE RLF Report, Source:RAN3, To: RAN2
The following table is to collect comments on potential LS to other WGs, e.g. RAN3, SA5.

	Company name
	Does RAN2 need to send out a LS to other WGs?
	If needed, what will be captured in the LS?

	Huawei, HiSilicon
	Yes
	It is suggested to list RAN2 agreements (copy and paste), and the targeted WGs can finalize their work.

	Ericsson
	Yes
	

	QUALCOMM
	yes
	

	CATT
	Yes
	CATT has already presented a draft reply LS R2-2000107, which could be modified based on the agreement of the e-Meeting discussion.

	Samsung
	Yes
	

	OPPO
	Yes
	

	ZTE
	Yes
	Share the same view as Huawei.

	CMCC
	Yes
	

	Apple
	Yes
	

	vivo
	Yes
	

	Nokia, Nokia Shanghai Bell
	Yes
	Please note, RAN3 is also working and waiting for RAN2 feedback on CGI content, thus conclusions on 2.4 here are important for the LS content


Summary:

All companies (in the above table) agreed that RAN2 needs to send out a LS to other WGs, e.g. RAN3, SA5, SA2.
[Cat a] Proposal 7: It is proposed RAN2 to send a LS to RAN3, SA5, and SA2. The LS includes RAN2-109-e agreements and the targeted WGs can finalize their work.
3
Conclusion

The conclusion is as below. Cat a, b and c proposals are provided. For the issue related to each proposal, the answers to “If no conclusion is achieved for this issue, what is the consequence? Does SON/MDT still work without this?” are summarized in section 4.

Here are Cat a proposals:

[Cat a] Proposal 1: The maximum number of cellIndentity to be configured as part of  AreaConfigForNeighbour is 32.
[Cat a] Proposal 2: Include ‘infinity’,’640ms’ and ‘320ms’ as options for loggingInterval value range.
[Cat a] Proposal 3: ul-DelayRatioConfig and ul-DelayValueConfig are configured per CG, i.e.,

· to configure at most one measurement identity per CG using a reporting configuration with the ul-DelayRatioConfig;

· to configure at most one measurement identity per CG using a reporting configuration with the ul-DelayValueConfig;

[Cat a] Proposal 4: For logged MDT, UE does not log the SSB index of the neighbour cells.
[Cat a] Proposal 5: The actual process of logging within the UE, takes place in RRC IDLE state could continue in RRC INACTIVE state.

[Cat a] Proposal 6: For RLF Report, add the TrackingAreaCode IE into CGI info for the failed cell and source cell.

[Cat a] Proposal 7: It is proposed RAN2 to send a LS to RAN3, SA5, and SA2. The LS includes RAN2-109-e agreements and the targeted WGs can finalize their work.
Here are Cat b proposals:

[Cat b] Proposal 1: For multiple CEF reports, it is proposed:

· (1) UE only records one entry of the detail parameters about the last CEF, while for the other previously experienced CEFs, only the per cell “Number of connection failures” field could be recorded.

· (2) If a new CEF occurs, the old CEF records except the per cell numberOfConnFail in UE variable should be replaced by the new CEF records and the counter of the newest cell where the UE experiences CEF should be added with 1.
· (3) UE reports the latest number of consecutive connection failures per cell the UE has experienced within the last 48 hours.

[Cat b] Proposal 2a: For the out of coverage event (i.e. related to EventType-r16 with the value outOfCoverage), it is proposed:

· (1) the entering condition is that UE enters Any Cell Selection at least.

· (2) the leaving condition is that UE enters Camped Normally state.

[Cat b] Proposal 2b: It is proposed to discuss:

- whether to remove “last serving cell UE camped on before OOC happens” from the RAN2 minutes, as it is agreed online that it is only the leaving condition.
[Cat b] Proposal 3: CGI info of a NR cell includes: plmn-identity and cellIdentity.

Plmn-identity is defined:

· identifies the PLMN of the cell for the reported cellIdentity

· to be selected between two options:

· (1) it is the first PLMN-Identity in plmn-IdentityList
· (2) Identifies the PLMN of the cell as given by the first PLMN entry of the plmn-IdentityList sent in the instance of the PLMN-IdentityInfo IE containing the reported cellIdentity, within the CellAccessRelatedInfo IE.
CellIdentity is defined (to be selected between two options):

· (1) it in in first PLMN-IdentityInfo IE of PLMN-IdentityInfoList
· (2) or, it belongs to the PLMN that is reported together
[Cat b] Proposal 4: The ssbRLMConfigBitmap and csi-rsRLMConfigBitmap are encoded with using the format used in the current NR RRC specification.

Cat c proposals:
[Cat c] Proposal 1: Postpone the following issue to R17:

· Whether to include location info in SCGFailureInformationEUTRA in NR spec and in SCGFailureInformationNR in LTE spec, and the related configuration parts

[Cat c] Proposal 2: Postpone logged MDT with DC to R17.

[Cat c] Proposal 3: Postpone the following issue to R17:

· Whether to have an indicator of controlling the beam level measurements in the logged MDT report.

[Cat c] Proposal 4: Postpone the following issue to R17:

· Whether to introduce RAT-Type as part of areaConfigForNeighbour along with frequency and cell list.

4
Necessity analysis for open issues

	Proposal No
	Does SON/MDT still work without this?
	If no conclusion is achieved for this issue, what is the consequence?

	[Cat a] Proposal 1
	No
	ASN1 part is incomplete

	[Cat a] Proposal 2
	Yes
	The network can still configure the LoggingInterval-r16 IE, with the values: ENUMERATED {ms1280, ms2560, ms5120, ms10240, ms20480, ms30720, ms40960, ms61440}

	[Cat a] Proposal 3
	No
	Unclear about across all CGs/per CG for delay ratio and delay value configurations

	[Cat a] Proposal 4
	May be
	For logged MDT, the network can not collect the SSB index of the neighbour cells

	[Cat a] Proposal 5
	No
	When the UE performs logged MDT in RRC_Idle state and it will not continue logged MDT if later it is in RRC_Inactive, and thus less logged measurements will be collected by the network

	[Cat a] Proposal 6
	No
	There is no TAC info in the failed cell and source cell for RLF report

	[Cat a] Proposal 7
	/
	Outgoing LS to other WGs

	
	
	

	[Cat b] Proposal 1
	No
	Only one CEF report is logged and reported by the UE

	[Cat b] Proposal 2 (2a and 2b)
	May be
	There may be some ambiguities on the entering condition and the leaving condition for out-of-coverage event

	[Cat b] Proposal 3
	No
	NCGI info is not available for MDT/SON purposes and The PLMN id in NCGI info is not clearly defined

	[Cat b] Proposal 4
	No
	Ssb and CSI-RS related measurements may not be got for RLC report purpose due to incomplete configurations

	
	
	

	[Cat c] Proposal 1
	Yes
	No location info is included in SCG failure information due to unclear configuration parts

	[Cat c] Proposal 2
	Yes
	Only MN Pcell type for logged MDT report is considered

	[Cat c] Proposal 3
	Yes
	It is best effort for the UE to include the beam level measurements in the logged MDT report

	[Cat c] Proposal 4
	Yes
	When the UE is camping on LTE, mmW related measurements’ collection may not be performed without the RAT-type indication


5
Tdocs under AI 6.12.2 MDT
[1] R2-2000001
Remaining issues of UE Location Information
Qualcomm Incorporated 
discussion
Rel-16
NR_SON_MDT-Core

[2] R2-2000100
Discussion on logged MDT
CATT
discussion
Rel-16
NR_SON_MDT-Core

[3] R2-2000101
Corrections for CEF  and RLF Report
CATT
discussion
Rel-16
NR_SON_MDT-Core

[4] R2-2000102
Failure Indication about SCG
CATT
discussion
Rel-16
NR_SON_MDT-Core

[5] R2-2000300
Remaining issues on MDT
vivo
discussion

[6] R2-2000807
Remaining issues on MDT
ZTE Corporation, Sanechips
discussion
Rel-16
NR_SON_MDT-Core

[7] R2-2001100
Clarification on CEF report
ZTE Corporation, Sanechips
discussion
Rel-16

[8] R2-2001111
[DRAFT] LS on MDT configurations
Ericsson
LS out
Rel-16
NR_SON_MDT-Core
To:TSG SA5, TSG RAN3

[9] R2-2001114
Measurement configuration options for immediate and logged MDT in NR
Ericsson
discussion

[10] R2-2001115
Neighbor frequency coverage hole indication in logged MDT
Ericsson
discussion

[11] R2-2001117
Open issues related to current logged MDT contents in running CR
Ericsson
discussion

[12] R2-2001143
A2-like measurement results in Logged MDT
Nokia, Nokia Shanghai Bell
discussion
Rel-16
NR_SON_MDT

[13] R2-2001144
CGI in MDT reports
Nokia, Nokia Shanghai Bell
discussion
Rel-16
NR_SON_MDT

[14] R2-2001145
Location information encoding in NR MDT
Nokia, Nokia Shanghai Bell
discussion
Rel-16
NR_SON_MDT

[15] R2-2001146
Principle on Rareport entry logging
Nokia, Nokia Shanghai Bell
discussion
Rel-16
NR_SON_MDT

[16] R2-2001366
Enhancements on logged MDT and accessibility measurements
Huawei, HiSilicon
discussion
Rel-16
NR_SON_MDT-Core
R2-1915855

[17] R2-2001367
Discusison on sensor measurement reporting
Huawei, HiSilicon
discussion
Rel-16
NR_SON_MDT-Core

[18] R2-2001436
Clarification on Cell ID Applied to NR MDT
Samsung
discussion
NR_SON_MDT-Core

[19] R2-2001438
Introducing Further Information Useful for NR MDT
Samsung
discussion
NR_SON_MDT-Core

[20] R2-2001439
On supporting Event-triggered Logged MDT
Samsung
discussion
NR_SON_MDT-Core

[21] R2-2001441
RLF Report Enhancement
Samsung
discussion
NR_SON_MDT-Core

[22] R2-2001443
Stage-3 Miscellaneous for NR MDT 
Samsung
discussion
NR_SON_MDT-Core

6 Classification and group of proposals
	Tdoc No
	Tdoc
	Proposal
	Suggested classification
	Sub-topic
	Note

	[1]
	R2-2000001
Remaining issues of UE Location Information
Qualcomm Incorporated
	Proposal 1: For location information of SCGFailureInformationEUTRA/ SCGFailureInformationNR, UE includes available WLAN measurement results and Bluetooth measurement results which are only from SN configured wlanNameList /btNameList of immediate MDT. 
	(b)
	Location
	108#42+43 discussed it.



	
	
	Proposal 2: Introduce new UE capability of immMeasBT-DC and immMeasWLAN-DC to support immediate MDT for Bluetooth and WLAN under DC case.  
	(c)
	UE cap
	Could be discussed later

	[2]
	R2-2000100
Discussion on logged MDT
CATT
	Proposal 1: A logged MDT triggering type is needed in LogMeasReport-r16 to indicate whether it is a periodic or an event triggered logged MDT.
	(c)
	MDT report
	108#42+43 discussed it.

	
	
	Proposal 2: Discuss whether a smaller logging interval (e.g. 320ms or 640ms) for event triggered logged MDT is needed.

	(c)
	MDT conf
	Seems enhancements

	[3]
	R2-2000101
Corrections for CEF  and RLF Report
CATT

	Proposal 1: UE only records one entry of the detail parameters about the last CEF, while for the other previously experienced CEFs, only the per cell “Number of connection failures” field could be recorded.
	(b)
	CEF report
	108#42+43 discussed it.

Two options:

(1) Only the latest CEF report+number

(2) A list of CEF reports

	
	
	Proposal 2: If a new CEF occurs, the old CEF records except the per cell numberOfConnFail in UE variable should be replaced by the new CEF records and the counter of the newest cell where the UE experiences CEF should be added with 1.
	(b)
	CEF report
	Related to (1)

	
	
	Proposal 3: Discuss which option could be applied for the CEF records:

· Option0: The detailed CEF and each record of the failure number per cell should follow the 48 hours rule;

· Option1: Only the detailed CEF follows the 48 hours rule;

· Option2: Do not record any failure number, only one detailed CEF is recorded.
	(c)
	CEF report
	

	
	
	Proposal 4: There is only one counter for a unique NCGI in numberOfConnFail.
	(b)
	CEF report
	Related to (1)

	
	
	Proposal 5: Add “No suitable cell found” flag in the NR RLF report when T311 expires.
	(a)
	RLF report
	Related to P1 in [21]

There was an agreement at RAN2#107:

-
“No suitable cell is found” information, if is available for reporting
A small change is added into the proposal to be more clearer

	[4]
	R2-2000102
Failure Indication about SCG
CATT
	Proposal 1: Add source cell information into SCGFailureInformation message to assist the optimization of SN change-related failures, which may include:

· previousPSCellId
· failedPSCellId
· timeConnFailureSCG
	(c)
	SCGFailure
	P1 ~ P4 seem enhancements.

	
	
	Proposal 2: Add RACH related information about SN into SCGFailureInformation message.
	(c)
	SCGFailure
	

	
	
	Proposal 3: RACH related information about SN could use the same IE as in RLF report.
	(c)
	SCGFailure
	

	
	
	Proposal 4: Source cell information and the RACH related information about SN could be sent to SN in CG-ConfigInfo message.
	(c)
	SCGFailure
	

	[5]
	R2-2000300
Remaining issues on MDT
vivo
	Proposal 1: ul-DelayRatioConfig and ul-DelayValueConfig are configured per CG, i.e.,

-
to configure at most one measurement identity per CG using a reporting configuration with the ul-DelayRatioConfig;

-
to configure at most one measurement identity per CG using a reporting configuration with the ul-DelayValueConfig;
	(a)
	Delay conf
	Related to P15 in email 108#42

	
	
	Proposal 2: RAN2 to agree that the potential values (ms120, ms240, ms480, ms640, ms1024, ms2048, ms5120, ms10240, ms20480, ms40960, min1,min6, min12, min30)of the existing ReportInterval can be reused for the field reportInterval in ul-DelayRatioConfig and ul-DelayValueConfig.
	(a)
	Delay conf
	Related to P16 in email 108#42

	
	
	Proposal 3: For FR1, the maximum number of cellIndentity is 16, whereas for FR2 the the maximum number of cellIndentity is 32.
	(b)
	MDT conf
	Related to P17 in email 108#42

	
	
	Proposal 4: UE speed measurement and UE orientation information should refer to TS 36.355.
	(d)
	Location
	Related to [14]

	
	
	Proposal 5: The maximum number of entries for logged measurements is 520.
	(a)
	MDT report
	Related to email 108#42

	[6]
	R2-2000807
Remaining issues on MDT
ZTE
	Proposal 1: Upon receiving the signalling based immediate MDT activation command from 5GC, the preferred NG-RAN node behaviour is to reject the activation if the UE involved is in IDLE mode.
	(c)
	MDT conf
	More about NW behaviour

	
	
	Proposal 2: If the management based immediate MDT received by the NG-RAN when UE is in RRC_INACTIVE :

· No requirement for the NG-RAN to store the immediate MDT configuration in the UE context. 

· When the UE resumes the RRC connection in the last serving NG-RAN, the NG-RAN can configure the MDT configuration for the UE. 

· When the UE resumes the RRC connection in another NG-RAN, the source NG-RAN will not propagate the management based immediate MDT configuration. The source NG-RAN should inform the target NG-RAN of UE consents.
	(c)
	MDT conf
	More about NW behaviour

	
	
	Proposal 3: The RAN will not page INACTIVE UE only for the purpose of signalling based immediate MDT.
	(c)
	MDT conf
	More about NW behaviour

	
	
	Proposal 4: Upon receiving signalling based immediate MDT activation command from CN, the preferred behavior for NG-RAN is to reject the command if the involved UE is in RRC_INACTIVE mode.
	(c)
	MDT conf
	More about NW behaviour

	
	
	Proposal 5: If the approved behavior for NG-RAN upon receiving signalling based immediate MDT is to store configuration in UE inactive context and propagate the configuration between RAN nodes, the NG-RAN shall notify the CN that the targeting UE is in RRC_INACTIVE mode.
	(c)
	MDT conf
	More about NW behaviour

	
	
	Proposal 6: The MDT aspect should not prevent the NW from sending the UE to INACTIVE/IDLE mode.
	(c)
	MDT conf
	More about NW behaviour

	
	
	Proposal 7: For the report of logged measurement result, the UE will firstly consider the logged measurement result available in case the RAT Type of logged measurement result is align with the RAT type of either PCell or PSCell.
	(b)
	MDT report
	

	
	
	Proposal 8: The UE can indicate the RAT type of the available log to the RAN node. 
	(c)
	MDT report
	

	
	
	Proposal 9: It’s suggested to send an LS to SA5 and RAN3 to confirm the above RAN2’s understanding.
	(b)
	LS related
	

	[7]
	R2-2001100
Clarification on CEF report
ZTE
	Proposal 1: It’s proposed to confirm the understanding that multiple CEF related to the same cell will be included in separated CEF entry of a CEF report.
	(b)
	CEF report
	Related to P1 in [3].

	
	
	Proposal 2: To explicitly indicate the number of CEF per cell within 48 hours in CEF report. e.g. UE will maintain a list of numOfCEFperCell to indicate the number of CEF per cell it has been experienced for the last 48 hours. 
	(c)
	CEF report
	Related to P3 in [3].

	
	
	Proposal 3: UE will keep update the oldest CEF entry with new entry carrying information related to latest CEF event when all entries are completed and the CEF report haven’t been fetched yet.
	(b)
	CEF report
	

	
	
	Proposal 4: After successful deliver of the UEInformationResponse carrying the CEF report, UE will discard the CEF report stored in VarConnEstFailReport except for the list of numOfCEFperCell.
	(a) for the sentence before “except for”

(b) for the left part
	CEF report
	

	[8]
	R2-2001111
[DRAFT] LS on MDT configurations
Ericsson
	
	(b)
	LS related
	Section 2.7 is to discuss LSs

	[9]
	R2-2001114
Measurement configuration options for immediate and logged MDT in NR
Ericsson
	Proposal 1
Send the LS [2] to SA5 to inform about the possibility of configuring rsType, includeBeamMeasurements, reportQuantityRS-Indexes, maxNrofRS-IndexesToReport and reportOnLeave as part of the immediate MDT configuration in NR related to M1 measurement.
	(b)
	LS related
	

	
	
	Proposal 2
Include an indicator in the logged MDT configuration that configures the UE regarding whether the UE shall include the beam level measurements in the logged MDT report or not.
	(b)
	MDT conf
	In the latest 38.331 CR, it is best effort to include the beam results in logged measurements.

	[10]
	R2-2001115
Neighbor frequency coverage hole indication in logged MDT
Ericsson
	Proposal 1
Include an indicator in the logged MDT report associated to neighbor frequencies on which the UE has performed measurements and has not detected any SSBs.
	(c)
	MDT report
	Seems enhancements

	[11]
	R2-2001117
Open issues related to current logged MDT contents in running CR
Ericsson
	Proposal 1
Include ‘infinity’,’640ms’ and ‘320ms’ as options for loggingInterval value range.

	(c)
	MDT conf
	Seems enhancements

	
	
	Proposal 2
Introduce RAT-Type as part of areaConfigForNeighbour along with frequency and cell list.

	(c)
	MDT conf
	Seems enhancements

	
	
	Proposal 3
Include areaConfigForNeighbour as part of LTE RRC specification associated to logged MDT.
	(c)
	MDT conf
	Seems enhancements

	[12]
	R2-2001143
A2-like measurement results in Logged MDT
Nokia, Nokia Shanghai Bell
	Proposal 1: A Threshold defining measurement trigger quantity for event triggered Logged MDT is MDT specific (the threshold configuration does not reuse RRC Connected configuration by MeasTriggerQuantity)
	(a)
	MDT conf
	

	
	
	Proposal 2: Logged MDT configuration for event-triggered measurements configure ‘A2like’ event is defined as follows:


loggedEventA2                                     SEQUENCE {

        Threshold                               
LogMeasTriggerQuantity,

        hysteresis                                  Hysteresis,

        timeToTrigger                               TimeToTrigger

    }
	(a)
	MDT conf
	Related to P1 above

It is also proposed to discuss the definition of LogMeasTriggerQuantity, e.g.

LogMeasTriggerQuantity ::=                     CHOICE {

    rsrp                                        RSRP-Range,

    rsrq                                        RSRQ-Range,

    sinr                                        SINR-Range

}



	[13]
	R2-2001144
CGI in MDT reports
Nokia, Nokia Shanghai Bell
	Proposal 1: plmn-Identity in the CGI-Info-Logging identifies the PLMN of the cell for the reported cellIdentity.
	(a)
	MDT report
	

	
	
	Proposal 2: plmn-Identity field description in the CGI-Info-Logging is adopted as follows: 

plmn-Identity
Identifies the PLMN of the reported cellIdentity as given by the first PLMN entry of the plmn-IdentityList sent in the PLMN-IdentityInfo of the cell’s acquired SIB1.

	(b)
	MDT report
	Related to P2 in [18]

	[14]
	R2-2001145
Location information encoding in NR MDT
Nokia, Nokia Shanghai Bell
	Proposal 1: RAN2 discusses reasoning of locationTimeStamp, locationError, locationSource inclusion into detailed location information. 
	(d)
	Location
	

	
	
	Proposal 2: Change locationEstimate to locationCoordinates, which enables direct reference to the IE in LPP specification. 
	(d)
	Location
	

	
	
	Proposal 3: Change TS36.355 to TS37.355 in RRC.
	(d)
	Location
	

	[15]
	R2-2001146
Principle on Rareport entry logging
Nokia, Nokia Shanghai Bell
	Proposal: In Rel-16, the UE supports RA-report retaining according to Option a):
a. UE will stop logging RA info if all 8 entries is filled in RA report, and starts to count the duration. If not fetched within 48 hours, then the whole RA report will be deleted.
	(b)
	RA report
	

	[16]
	R2-2001366
Enhancements on logged MDT and accessibility measurements
Huawei, HiSilicon
	Proposal 1: The UE performs logged MDT only when camping on cells/frequencies in the area configuration.
	(c)
	MDT conf
	

	
	
	Proposal 2: UE logs some information (e.g. at least indicator "camped on any cell" and time stamp) to inform the detection of "camped on any cell" state.
	(c)
	MDT report
	Seems enhancements

	
	
	Proposal 3: UE can log out-of-coverage without the need for dedicated configuration by the network, like RLF report and RRC establishment failure report.
	(c)
	MDT report
	Seems enhancements

	
	
	Proposal 4: In order to ensure the management based logged MDT do not overwrite the signalling based logged MDT:

· Include the logged MDT type (i.e. the management based MDT or the signalling based MDT) in the logged MDT configuration

· Include the logged MDT type in the RRCConnectionComplete/RRCResumeComplete/ RRCReconfigurationComplete/RRCRestablishmentCompelete
	(c)
	MDT report
	Seems enhancements

	
	
	Proposal 5: Introduce one failure type in the accessibility measurement reporting results to differentiate the failure of sending RRC setup request and the failure of sending RRC resume request.
	(c)
	MDT report
	Seems enhancements

	[17]
	R2-2001367
Discusison on sensor measurement reporting
Huawei, HiSilicon
	Proposal 1: The principles of the validity time of UE location information are the baseline for sensor-based data reporting in NR MDT.


	(C)
	MDT report
	

	
	
	Proposal 2: Add one NOTE for the requesting to attempt to have sensor reporting in 38.331 like the NOTES of location informations.
	(d)
	MDT report
	

	
	
	Proposal 3: Add one section for the manner of sensor reporting in 37.320 like the reporting of location data.
	(d)
	MDT report
	

	[18]
	R2-2001436
Clarification on Cell ID Applied to NR MDT
Samsung
	Proposal 1: The IE CGI-InfoNR is not used to indicate a NR cell.
	(a)
	MDT report
	Related to P1 and P2 in [13]

	
	
	Proposal 2: Instead of the IE CGI-InfoNR, a new IE is introduced to indicate NR cell, and the following content for the new IE can be considered:

· Option 1: first PLMN-Identity (in plmn-IdentityList) and CellIdentity in first PLMN-IdentityInfo IE of PLMN-IdentityInfoList

· Option 2: plmn-IdentityList and CellIdentity in first PLMN-IdentityInfo IE of PLMN-IdentityInfoList

· Option 3: first PLMN-Identity (in plmn-IdentityList) and CellIdentity in each PLMN-IdentityInfo of PLMN-IdentityInfoList

· Option 4: plmn-IdentityList and CellIdentity in each PLMN-IdentityInfo of PLMN-IdentityInfoList

· Option 5: List of PLMN identity in PLMN-IdentityInfoList matching with the PLMN identity (i.e. MDT PLMN list) configured in MDT configuration + CellIdentity corresponding to the PLMN identity

· Option 6: Registered PLMN identity + CellIdentity
	(b)
	MDT report
	Related to P2 in [13]

	[19]
	R2-2001438
Introducing Further Information Useful for NR MDT
Samsung
	Proposal 1: The on-demand SI acquisition related information is reported for the RACH optimization. FFS on details.
	(c)
	RA report
	Seems enhancements

	
	
	Proposal 2: Information indicating if UE is in SUL coverage is logged during Logged MDT operation.
	(c)
	RA report
	Seems enhancements

	
	
	Proposal 3: A new indicator is introduced in order to informing of detection of IDC problem as in Rel-13 LTE MDT.
	(c)
	MDT report
	Seems enhancements

	[20]
	R2-2001439
On supporting Event-triggered Logged MDT
Samsung
	Proposal 1: In the out-of-coverage event, the entering condition is that UE enters Any Cell Selection at least.

Proposal 1-1: RAN2 to study whether to log measurement results during Camped on Any Cell state
	(b)
	MDT report
	

	
	
	Proposal 2: In the out-of-coverage event, the leaving condition is that UE enters Camped Normally state.
	(b)
	MDT report
	

	
	
	Proposal 3: UE configured for the event-triggered logged MDT logs the information on 

- last serving cell UE camped on before OOC happens, and 

- first serving cell after leaving the OOC
	(a)
	MDT report
	It seems following LTE design

	[21]
	R2-2001441
RLF Report Enhancement
Samsung
	Proposal 1: Upon the expiry of T311, a flag is added into RLF report, which indicates that no suitable cell is found.
	(a)
	RLF report
	Related to P5 in [3]

	[22]
	R2-2001443
Stage-3 Miscellaneous for NR MDT 
Samsung
	Proposal 1: For the neighbour cells, UE logs the cell level measurement results only, but not SSB index and the measured result of the downlink beams.
	(c)
	MDT report
	

	
	
	Proposal 2: RAN2 to agree one of the following options to log the number of failed connection setup attempts per cell:

· Option 1: UE logs the ‘consecutive’ failures only at last cell where the failure happens

· Option 2: UE logs the ‘consecutive’ failures per cell where the failure happens
	(b)
	CEF report
	Related to P1 in [3]


�This should be categorized under (b) as this is required to make sure that event driven logged MDT is useful. There is a similar proposal in [11]


[Huawei] OK to move it to Cat (b) proposals


�This is also proposed in [2] and in our opinion this is required to make event triggered logged MDT useful and thus this is not an enhancement. 


[Huawei] OK to move it to Cat (b) proposals.


�In our opinion, this is not an enhancement as the main purpose of introducing the areaConfigForNeighbor was to enable the UE to report on mmW like cells although it might not camp there. So, without RAT-Type, this feature is hardly usable as most UEs will be camping on LTE in the first few releases. 


[Huawei] OK to move it to Cat (b) proposals.
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