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Introduction
In RAN2 107bis meetings, it was agreed [1] to start an email discussion for converging on a 38.331 CR pertaining to MR-DC support in MDT. 
	
[107bis#84][NR MDT] MR DC related issue (Ericsson)
How to handle MDT in DC scenario 
Intended outcome: Report
Deadline: Next Meeting




In RAN2 #105, the following high-level agreements were made pertaining to support of MDT in NR:

	 
      1.Logged MDT, immediate MDT and accessibility report should be supported for NR MDT. LTE MDT measurements/failures could be the baseline
      2.Logged MDT should also be supported for RRC_INACTIVE and RRC_IDLE. 
      3.Management based and signalling based trace procedure in LTE can be reused in NG-RAN MDT.



In RAN2 #106, the following high-level agreements were made pertaining to support of MDT in NR:

Agreements.                   
1	Immediate MDT configurations are supported for DC scenario.
2	Logged MDT configurations can come from SN node in DC scenario.  
3	The existing MDT framework is the baseline for the SCG cells related MDT configuration.
4	The triggers for MDT measurements associated to MCG and SCG are separate.
5	MN-SN coordination is required for MDT measurements’ configuration and reporting in DC framework.
6	If SRB3 is not configured, SN related measurements are transmitted to MN via SRB1/2 and then forwarded to SN.
7	If SRB3 is configured, MN related measurements are transmitted to MN via SRB1/2, SN related measurements are transmitted to SN via SRB3



Discussion
In RAN 2#106, an agreement was made that SN node would be able to configure the logged MDT towards the UE independent of the MN. The intention was to provide flexibility in the MDT framework for SN to request logged MDT measurements on its own. 
In the same decision chain, it was also agreed that the SCG configuration for MDT would follow the LTE framework. One thing that needs to be analyzed is the information available in the logged MDT measurements for SCG cells. Currently, there is no explicit configuration available for SCG cells. 
1. Prioritized DC scenario
NR standalone and EN-DC are the most popular deployments of release 15 architecture options. Since, we are short of time for MDT standardization, it makes sense to prioritized EN-DC scenario in MDT and if time permit, look into other MR-DC options support for MDT. 
Companies are requested to provide input regarding prioritization of DC scenarios: 
	Company
	Comments

	Ericsson
	EN-DC scenario should be prioritized as we are short of time and requires associated changes in other RAN 3 and SA5 as well. 

	CATT
	Agree to prioritize EN-DC scenario in MDT

	LG
	Focusing on EN-DC scenario is practical for now. 

	Samsung
	We would like to deprioritize the DC scenario.
We need to distinguish between immediate MDT and logged MDT in DC scenario.
For immediate MDT, the existing RRM measurement can be a baseline (can be mostly reused), and the expected specification change seems limited. 
On the other hand, for logged MDT, there are not a few considerations about each process in the logged MDT operation. It may be difficult for RAN2 to make a consensus within the limited time table. Also, it is assumed that the logged MDT in DC is not necessary because multiple UEs configured for the immediate MDT can already report its measurement results on SCG.
If really required, RAN2 can focus on immediate MDT only in DC scenario, but not logged MDT.

	Huawei, HiSilicon
	We agree to prioritize EN-DC for MDT.

	ZTE
	MR-DC scenarios can also be considered to ensure an unified solution from the beginning.

	QUALCOMM
	We prefer to deprioritize DC in Rel-16 by considering 
· we have only two meetings left for Rel-16 
· MDT with DC may require associated changes in other group RAN3, SA5
· MDT with DC (EN-DC, NE-DC, NR-DC)can be discussed in a unified framework in Rel-17
More discussions are needed to reach consensus for MDT with DC for configuration, storage, reporting and MN/SN coordination, L2 measurement with DC etc.

	Kyocera
	We agree EN-DC scenario should be prioritized for Rel-16.

	Spreadtrum
	We agree to prioritize EN-DC scenario in R16.

	Docomo
	Agree with Ericsson, EN-DC should be prioritized for Rel-16

	Nokia
	We share Samsung’s and Qualcomm’s concerns. The requirements to support DC brings significant impacts to SA5 and RAN3. If DC is handled in Rel-16, EN-DC should be the only scenario covered. 



Summary of Companies Input
	EN-DC Prioritization:
	 Ericsson, CATT, LG, Huawei, Kyocera, Spreadtrum, Docomo, Nokia (if any DC option is supported) 

	All MR-DC : 
	ZTE

	Against DC:
	 QC, Samsung

	 Only have Immediate MDT:
	 Samsung. 



Based on above companies input, we proposed to have a compromised approach to adopt EN-DC architecture option with Immediate MDT as a priority. 

EN-DC support is the prioritized architecture option for release 16 MDT. 

2. MDT Configuration in DC scenarios
Another consideration is regarding the MDT configuration by the UE for the SCG cells. Since the OAM can be separate for MN and SN in logged MDT, the MDT configuration should be separate as well. 
In case of Signaling based Immediate MDT, AMF forwards the MDT configuration towards MN since SN does not have connection towards MME. Here, there are three options available: 
a. MME provides MDT configuration for both MN and SN towards MN including multi RAT SN configuration, i.e both MN and SN. MN then forwards the NR MDT configuration towards SN (EN-DC scenario, SN is always NR). 
b. AMF is aware about the SN RAT type. AMF provides MDT configuration for both MN and SN towards MN. MN then forwards the MDT configuration towards SN 
c. SN based MDT configuration is not supported in this case.

Companies are requested to provide input regarding MDT configuration in DC scenarios:
	Company
	Comments

	Ericsson
	We support to have independent configuration of MN and SN, both in logged and immediate MDT. In case of signaling based Immediate MDT with EN-DC, MME can provide MDT configuration for both E-UTRA and NR. IF the UE is configured with EN-DC, MN can forward the NR configuration towards the SN over X2 interface. 

	CATT
	Agree with Ericsson as it’s an easy way, but we should confirm with other group, e.g. SA2/SA5 that it’s possible for MME to provide multi RAT MDT configuration.

	Samsung
	In case of Signaling based Immediate MDT, the option a and b can be considered.

	Huawei, HiSilicon
	Regarding MDT configuration in EN-DC, we have the following options:
(1) for signaling based logged MDT
There is no configuration of SN since the UE cannot camp on the NR cells for EN-DC. However, operators may still want to know the coverage of NR cells before deploying SA NR, so we are open to think about how to collect NR cell measurements when UE is camping on a LTE cell.

(2) for management based logged MDT
Same view as (1)

(3) for signaling based immediate MDT
For immediate MDT, generally there are radio related measurements and QoS related measurements. For collection of radio related measurements, we are fine to have independent configuration of MN and SN. However, for collection of QoS related measurements, there may need some co-ordinations between MN and SN and further comments can be found in our comment in following tables.

(4) for management based immediate MDT
Same view as (3).


	ZTE
	We support to have independent configuration per RAT both in logged and immediate MDT, e.g., independent configuration can be configured to MN and SN if located in different RAT. 
In case MN and SN are in different RAT (e.g. EN-DC, NGEN-DC, NE-DC), CN can provide MDT configuration for both E-UTRA and NR, MN can forward the MDT configuration with same RAT type as SN to the SN if provided by CN. In case MN and SN are in same RAT (e.g. NR-DC), MN decides which node to configure the MDT, or for simplicity, for signalling based, only the MN configures to UE, for management based,up to OAM to coordinate and avoid overlapping configurations.
For options mentioned above, to our understanding option a is for EN-DC and LTE-DC case, and option b is for NGEN-DC, NE-DC and NR-DC, therefore both a+b can be supported depending on deployment.

	QUALCOMM
	First, we are not sure whether the question applies to signaling based or management based MDT, and also not sure whether it applies to logged MDT or immediate MDT or both.

If it applies to both signaling and management based MDT, then we think they should use the same framework and procedures for DC cases:
· Immediate/logged MDT configuration are provided by core network(signaling based MDT) or OAM(for management based MDT) for both MN and SN
· MN is responsible to check the MDT configuration criteria and performs UE selection if needed(e.g. to make sure there is only a single logged MDT configuration configured to a certain UE for management based logged MDT)
· MN and SN coordination may be required for some immediate MDT configuration ( e.g QoS measurement)
· The MDT configuration to UE can come from MN, it can also come from SN 
Thus, we think the solutions list by rapporteur are not complete.
For signaling based MDT, we tend to agree CATT that we need first to ask SA2/SA5 that it’s possible for MME/AMF to provide multi RAT MDT configuration.

	Kyocera
	For the support of EN-DC, we prefer Option a).  We also support independent configurations of MN and SN for both Logged MDT and Immediate MDT for both signalling based and management based MDTs. 

	Spreadtrum
	We support independent configurations per RAT for both logged MDT and immediate MDT.

	Docomo
	Either a or b could work, we have no strong view.

	Nokia
	Standard supports independent configuration for NR and E-UTRA MDT. Option a applies to EN-DC, where MME (S1AP) impacts are unavoidable. For the EN-DC case there is no CP connection between MME and en-gNB. 
Option b applies to MR-DC other than EN-DC, and should be handled n later release. Details for options a and b need to be discussed in RAN3, who may trigger SA2.
SN may be also connected to NR OAM. Given EUTRA OAM and NR OAM co-existence, any Signaling based MDT should not be overwritten by Management based MDT from the other node.



Summary of Companies Input:

	Option 1: 
	Ericsson, CATT (with SA5 confirmation), Kyocera

	Option 1+2
	Samsung (only for Signalling based Immediate MDT) , ZTE (MR-DC, option 1 for EN-DC and remaining deployments)

	Does not mention handling of MDT configuration from MME towards SN
	QC, Huawei. 

	Open to a and b
	Docomo, Spreadtrum (as long as it is per RAT configuration)

	RAN3 and SA2 trigger discussion first
	Nokia



Based on above companies input, it seems like majority of the companies either support option 1 or option 1+2 for considering all MR-DC cases. Two companies are neutral to both options. Only Nokia is raising to discuss this in SA2 and RAN 3 first. Also, CATT proposes to discuss this with SA2/SA5. Since we are short of time, we can not just wait for SA2 and SA5 to trigger this discussion. The best approach is to support CATT proposal that we share RAN preference with SA2/SA5 and take their input if there are any concerns. 
Since majority companies support option 1 or combination with option 2, we proposed to have the following proposals for handling MDT configuration from MME to MN and SN during signaling and management based Immediate MDT for EN-DC scenario. 

In signaling based MDT, MME provides MDT configuration for both MN and SN towards MN including multi RAT SN configuration, specifically E-UTRA and NR MDT configuration. MN then forwards the NR MDT configuration towards SN (EN-DC scenario, SN is always NR). 

In management-based MDT, OAM provides the MDT configuration to both MN and SN independently. 
 
RAN 2 to inform SA2, SA5 and RAN 3 about its preferred choice for handling MDT configuration in EN-DC and request the associated enhancement in MDT configuration. 

3. MDT Configuration Storage by UE in DC scenarios
Based on current agreements, UE should be able to receive configuration from both MN and SN nodes. One open topic is if the UE should be able to store configuration from both MN and SN simultaneously. In our view, UE should be able to store configuration from MN and SN since then the UE would have the possibility to log MN and SN RAT in case it performs inter RAT cell reselection. This would support scenarios where UE would be able to continue MDT logging during inter RAT reselection scenarios as well. 
Companies are requested to provide input regarding MDT configuration storage by UE in  DC scenarios:
	Company
	Comments

	Ericsson
	[bookmark: OLE_LINK2][bookmark: OLE_LINK1]UE should be able to store MDT configuration from both MN and SN since it provides the flexibility to apply MDT configuration based on the RAT type UE is camping on but only one type of configuration is active at a time. 

	CATT
	The motivation to support SN configured Log MDT is that we think this mechanism can bring flexibility for Log MDT configuration as UE can continue MDT logging during inter RAT reselection. So it’s beneficial for UE to store MDT configuration from both MN and SN.

	LG
	As a premise, we would like to avoid unnecessary increase of UE complexity unless unavoidable. 
For logged MDT, it would be sufficient for UE to be able to store only one configuration. Network can collect measurements related to MN and SN through collective measurement campaign involving a number of UEs, where some fraction of UEs will be configured with MN-related MDT and remaining fraction of UEs will be configured with SN-related MDT. 

	Samsung
	We do not prefer to have logged MDT in DC scenario. Even if RAN2 agrees it, with a single logged MDT configuration, it can be achieved.
Also, it is not in line with the current MDT principle that in the explanation above, “This would support scenarios where UE would be able to continue MDT logging during inter RAT reselection scenarios as well.”

	Huawei, HiSilicon
	Regarding MDT configuration and reporting in EN-DC, we have the following options:

For logged MDT, the results are only reported from the UE to the MN.
For immediate MDT, the UE stores MDT configurations from both MN and SN if the configurations are independent. For radio related measurements, currently the UE is doing separate measurements and reporting, so we think we can just following that.


	ZTE
	UE should be able to store MDT configuration per RAT (at least two, e.g. one for NR, one for E-UTRA). In case MN and SN are in different RAT (e.g. EN-DC, NGEN-DC, NE-DC), UE can store two independent MDT configurations. In case MN and SN are in same RAT (e.g. NR-DC), UE stores only one MDT configuration.

	QUALCOMM
	We don’t think it is necessary to support storage of logged MDT configuration from MN and SN simultaneously at the UE
· It will increase UE complexity and power consumption(e.g MN and SN may configure different logging duration, logging interval, areaConfiguration) 
· Logging of  MN RAT and SN  RAT can be achieved by separate UE
NW optimization of both MN RAT and  SN RAT can base on statistical data from a amount of UEs.

	Kyocera
	We support the option for the UE to store both MN and SN configurations.  In our view Logged MDT in IDLE/INACTIVE allows opportunities for the UE to perform measurements and logging on both RAT types.  The measurements do not need to correspond to the cells that the UE eventually uses for DC after connection since the log measurement can be used by the network for DC operations for all UEs.   

	Spreadtrum
	We think UE should be able to store MDT configuration per RAT.

	Docomo
	Support Ericsson view. We support UE should be able to store MDT configuration from both MN and SN.

	Nokia
	The UE should be able to store logged MDT configurations for both E-UTRA and NR, and apply the respective configuration when camping on E-UTRA or NR cells in idle mode.  In EN-DC, the UE should be able to receive logged MDT configuration for both NR and E-UTRA at least from the MN.
Focusing on EN-DC, there are different possibilities for Logged MDT. For simplicity we could consider only one UE MDT context at a time, one log for one RAT (either LTE and NR). However, still the UE needs to be able to handle the coordination between MDT contexts, even if this is only the replacing (impacts to both: 36.331 and 38.331).




Summary of Companies Input:

	UE stores both MN and SN
	Ericsson, CATT, Huawei (for Immediate MDT), ZTE, Kyocera, Spreadtrum (per RAT), Docomo, Nokia

	UE stores only one configuration
	LG, Samsung (not supporting logged MDT in DC), QC 



Based on above companies input, we proposed to have the following proposals for handling MDT configuration storage and measurement during signaling and management based Immediate MDT for EN-DC scenario. 

In both signaling and management-based MDT, MN and SN can independently configure and receive measurement from the UE. 
 
UE follow the normal release 15 RRM behavior to report the triggered measurements for Immediate MDT.

UE stores the MDT configuration from both MN and SN in logged MDT in EN-DC scenario.

RAN 2 to further discuss if UE should store E-UTRA and NR MDT configurations simultaneously. 

4. MDT Reporting in DC scenarios
Another open topic is if the UE would prepare two separate reports for MN and SN or combine the reports in one common report for both MN and SN. Since MN and SN could be from different RAT, at least in initial deployment, it makes sense to have separate reports for both MN and SN. If any correlation needs to be made, it could be done with post processing of MDT logs by operators. 
Companies are requested to provide input regarding MDT reporting by UE in DC scenarios:

	Company
	Comments

	Ericsson
	UE should report separately for MCG and SCG since SCG would be from different RAT in prioritized scenario (EN-DC). 

	CATT
	I tend to agree the analysis, but still have concerns on the split bearer case. To get the UL delay for split bearer case, I wonder how the network can get the UL delay if two separate reports for MN and SN are given when only MN side has PDCP anchor. Maybe for other use case, defining two separate reports for MN and SN is feasible.

	LG
	Along with our preference expressed in section 3, if UE is required to manage a single logged MDT configuration, we do no need to consider a separate reporting. 
For immediate MDT, given the existing RRM procedures that are already independent for MN and SN, a separate reporting can be supported. 

	Samsung
	We do not prefer to have logged MDT in DC scenario. Even if RAN2 agrees it, since the logs are for TCE, there is no need for any separate reports.

	Huawei, HiSilicon
	The same comments as for “3.	MDT Configuration Storage by UE in DC scenarios”.

	ZTE
	Considering the case MN and SN located  in different RAT, separated MDT configuration can be configured, in this case  separated reporting for MN and SN is a preferred way, which can avoid a huge MDT report with everything mixed together, and avoid requiring the RAN node to decode the MDT report containing the part of different RAT. 

	QUALCOMM
	For immediate MDT with DC, the measurement report can follow the current RRM procedure. However, we think compared with operator (as proposed by Ericsson), infra-vendor is more suitable to apply post processing of MDT correlated reporting from both MN and SN, especially for delay sensitive L2 measurement resorting.   
 
For logged MDT with DC, 
· MN and SN need to coordinate to ensure there is only one logged MDT configured to a certain UE( the logged MDT configuration can come from MN or SN )
· Any new logged MDT configuration to a UE will override the previous logged MDT configuration, i.e UE only keep  a single logged MDT configuration
The logged MDT report can be across RAT , e.g. the SN RAT configured logged MDT can be reported to the MN RAT when UE accesses a RAN node with the same RAT as the MN, to increase the opportunity of logged MDT measurement result retrieval by NW will reduce the possibility that UE will discard the logged measurement result after 48 hours. 

	Kyocera
	We support having separate reports for simplicity.

	Spreadtrum
	For the immediate MDT, separate reporting is already supported via reusing the existing RRM procedures. 
For the logged MDT, separate reporting is needed at least for the measurements of different RAT.

	Docomo
	We support UE report separately for MCG and SCG in EN-DC.

	Nokia
	In EN-DC case, logged measurement taken in LTE should be retrieved by MN and if configured by SN, should be retrieved by SN. Combined reports imply impacts to 36.331



Summary of Companies Input:

	Separate reports for MCG and SCG:
	  Ericsson, CATT (concerned about split bearer meas, i.e UL delay ), ZTE, Kyocera, Docomo, Spreadtrum, Nokia

	Single MDT reporting only : 
	LG, Samsung, Huawei, QC



Based on above companies input, we proposed to have the following proposals for handling MDT reporting from MN and SN towards TCE during signaling and management based Immediate MDT for EN-DC scenario.  
 
In both signaling and management-based logged MDT, UE logs separate reports for MCG and SCG.
In both signaling and management-based MDT, MN and SN can independently report the MDT reports to TCE.  

5. MN SN coordination in DC scenarios
In case of management-based MDT, OAM can directly provide MDT configuration towards SN so MN does not need to forward the MDT configuration towards SN. 
Companies are requested to provide input regarding MN SN coordination requirement in case of management-based MDT with SN receiving separate configuration form OAM:
	Company
	Comments

	Ericsson
	In this case, SN should be able to provide its MDT configuration directly to the UE without any MN involvement.  

	CATT
	From OAM to RAN side, maybe it’s true that OAM can directly provide MDT configuration towards SN and MN does not need to forward the MDT configuration towards SN. But from RAN side to UE side, we have concerns for L2 measurement, e.g. throughput/delay measurement, for these cases, if MN doesn’t inform SN to assist MN collect SN side data, no feedback will be given from SN to MN, which means the data collected by MN only will not reflect the whole requirements for split bearer case as the data from SN side is missing.

	LG
	For logged MDT, along with our preference, we would like to maintain a single MDT configuration and apply the latest MDT configuration. If UE receives logged MDT configuration only from MN, there may be more chance to avoid unintended overriding of MDT configuration, depending on network implementation.  

For immediate MDT, given the existing RRM procedures that are already independent for MN and SN, a direct SN immediate MDT configuration can be supported without non-trivial RAN2 specification efforts.  

	Samsung
	We don’t think this means there is a need for separate/ direct configuration by SN. For instance, if there is no SRB3, MN still needs to forward it to UE.

	Huawei, HiSilicon
	We think there are two options on MN and SN co-ordination in EN-DC:
- option 1: initially, OAM will send MDT configurations to SN and MN separately
- option 2: initially, OAM only send MDT configurations to MN. When the UE enter EN-DC, MN will send SN related MDT configurations to SN

It is noted that there are radio related measurements and QoS related measurements.
For radio related measurements, we prefer to use option 2 for the co-ordination.
For QoS related measurements, we have more comments on MN and SN co-ordination.

Currently, RAN2 has agreed to introduce M5 for immediate MDT, i.e.
⁻	M5 : Scheduled IP Throughput for MDT measurement separately for DL and UL

If OAM triggers management based MDT for throughput measurements, the OAM can indicate it to MN. MN will choose a UE to do the measurements, and then MN can co-ordinate with SN on collecting the throughput measurements from SN. For example, MN has MN-terminated MCG bearer (DRB#1) and SN has SN-terminated SCG bearer (DRB#2), and then MN collects throughput of DRB#1 and SN collects throughput of DRB#2.
Finally, MN will combine both throughputs and send it to OAM.

In this case, we think that option 2 is a better choice to collect QoS related measurements.


	ZTE
	For management based MDT, the configuration is sent from OAM, therefore SN can provide the MDT configuration  independently without involving MN. 
In case SRB3 is missing, the SN configuration can be forwarded to MN through container and transmitted to UE. MN is not required to decode the MDT configuration of SN. The MDT configuration is still independent between SN and MN.  It is up to OAM to coordinate and avoid overlapping in configuration.

	QUALCOMM
	We are sure whether the question is applicable to logged MDT or immediate MDT or both.
We think the same comment for “2.MDT configuration in DC scenarios”
Signaling based MDT and management based MDT can use the same framework and procedures for DC cases:
· Immediate/logged MDT configuration are provided by core network(signaling based MDT) or OAM(for management based MDT) for both MN and SN
· MN is responsible to check the MDT configuration criteria and performs UE selection if needed(e.g. to make sure there is only a single logged MDT configuration configured to a certain UE for management based logged MDT)
· MN and SN coordination may be required for some immediate MDT configuration ( e.g QoS measurement)
The MDT configuration to UE can come from MN, it can also come from SN

	Kyocera
	It will depend on whether SRB3 is available.  If it is, and OAM can provide the MDT configuration directly to the SN then no MN involvement is needed.  With management based MDT, the NW can choose to configure MDT to UEs with the least impact on MN/SN coordination.

	Spreadtrum
	For management based MDT, the OAM can send the MDT configuration directly to the SN. Therefore, if the SRB3 is available, SN can send the MDT configuration to UE directly, otherwise, the MDT configuration should be forwarded to MN first and then to UE.

	Docomo
	In case of management based MDT, if SRB3 exists, OAM can directly provide MDT configuration to UE via SRB3. 

	Nokia
	For Management based MDT configuration in SN, no MN involvement is needed. There are likely no conflicts



Summary of Companies Input:

	OAM providing config directly to MN and SN:
	 Ericsson, ZTE, Kyocera, Spreadtrum, Docomo, Nokia

	MN needs to coordinate with SN to collect L2 meas: 
	CAT, Huawei, (answer more from reporting part), QC 



But in case of signaling based MDT, AMF forwards the MDT configuration towards the MN only and it is MN responsibility to exchange this information with SN. This leads coordination requirement between MN and SN in this regard. 
Companies are requested to provide input regarding MN SN coordination requirement in case of signaling based MDT with MN receiving MDT configuration for both MN and SN form AMF:
	Company
	Comment

	Ericsson
	In this case, MN exchange the NR MDT configuration (EN-DC) over X2 signalling (RAN 3 needs to handle it). We should avoid CG-ConfigInfo utilization since it handles multiple other RRC information and it is better to keep MDT configuration independent of it. 

	CATT
	I was a little bit confused when we combine this question with the second question. In the second question, we tend to agree that MME can provide multi RAT MDT configuration to MN and what MN should do is to forward the SN MDT configuration to SN side, but this procedure is not called coordination in our understanding as it’s just data forwarding. The same comments for management-based MDT (the previous one), in our understanding, if MN can calculate a results without any input from SN side, this means no measurements coordination is needed between MN and SN; otherwise, coordination is needed between MN and SN. No matter we talk about management-based MDT or signaling based MDT, the coordination situation is the same. 

	Samsung
	We assume to reuse the framework of the existing measurement mechanism for Signalling based Immediate MDT.

	Huawei, HiSilicon
	Regarding MDT in EN-DC, our view is as below:

For logged MDT, there is no MN and SN co-ordination based on our comments in “2.	MDT Configuration in DC scenarios”.
For immediate MDT, MME forwards the MDT configuration towards the MN only and it is MN responsibility to exchange this information with SN.


	ZTE
	It is up to RAN3 decision how to specify the MDT configuration forwarding over X2/Xn, and we share the same view that utilization of CG-ConfigInfo is not a preferred solution.

	QUALCOMM
	We are sure whether the question is applicable to logged MDT or immediate MDT or both.

The same comments as “2. MDT configuration in DC scenarios”
Signaling based MDT and management based MDT can use the same framework and procedures for DC cases:
· Immediate/logged MDT configuration are provided by core network(signaling based MDT) or OAM(for management based MDT) for both MN and SN
· MN is responsible to check the MDT configuration criteria and performs UE selection if needed to make sure there is only a single logged MDT configuration configured to a certain UE (e.g for management based logged MDT)
· MN and SN coordination may be required for some immediate MDT configuration ( e.g QoS measurement)
The MDT configuration to UE can come from MN, it can also come from SN 

	Kyocera
	Assuming the OAM will provide the configuration to the MN, then the MN should forward the MDT configuration to the SN if SN can directly configure the UE.  This should also be jointly discussed with RAN3. BTW, we assume the MDT configuration can also come from the MME

	Spreadtrum
	We share CATT views.

	Docomo
	In case of signaling based MDT, if AMF/MME provides the multi-RAT configuration to MN, MN should forward this configuration to SN. MN-SN coordination should be studied by RAN3.

	Nokia
	In case of EN-DC for Immediate and Logged MDT configuration, when SRB 3 is available, the MN is in charge of configuring UE for LTE. And it forwards the NR configuration to SN.



Summary of Companies Input:

	MN forwards the MDT config to SN :
	 Ericsson, CATT, Spreadtrum (not coordination but just fowarding), Huawei, ZTE, QC, Docomo, Nokia

	Reuse existing RRM meas
	Samsung

	MDT config can come from MME but not clear from response if forwarding to SN is supported
	Kyocera



Another scenario is when SRB 3 is not available. In this case SN needs to coordinate with MN for transmission of MDT configuration and receiving MDT reports from UE as well.  There is no coordination required in terms of transmission of MDT configuration towards the UE. MN and SN should be independently able to configure UE with MDT configuration. It is up to OAM to coordinate and avoid overlapping configurations. 
Companies are requested to provide input regarding MN SN coordination in DC scenarios:
	Company
	Comments

	Ericsson
	In case of missing SRB3, MN should be able to receive the SN specific reports and forward the SN specific MDT reports towards SN using X2 signalling (RAN 3 to handle it). It should not be handled over inter node RRC messaging to avoid complexity and impacting other RRC features.  

	CATT
	We think MDT coordination for DC scenarios has two level meanings, one is MDT configuration level, we think MN and SN should be independently able to configure UE with MDT configuration, so no coordination is needed for MDT configuration level coordination between MN and SN. Another coordination means MN/SN asks for assistance from SN/MN to calculate a results, e.g. throughput/delay measurement within a single MDT configuration, for this case, coordination is needed between MN and SN.

	LG
	Agree with CATT on the point that for calculation of L2 measurements especially for a split bearer, some coordination is needed; post processing at OAM server may not be feasible if the L2 measurement raw data of MN and SN should be combined with a tight time-correlation. 

	Samsung
	If SRB3 is not available, for instance, we assume to use nr-SecondaryCellGroupConfig and ULInformationTransferMRDC in EN-DC because it can reuse the framework of the existing measurement mechanism.

	Huawei, HiSilicon
	Our views are as below:

SRB 3 is not available:
- for logged MDT, the results are reported from the UE to the MN
- for immediate MDT:
       -> for radio related measurements: the results are reported from the UE to the MN, and then MN forwards them to SN. Finally, the SN sends the results to the MN due to immediate MDT purpose
       -> for QoS related measurements: if the results are purely collected by the network, based on configurations from the MN, the SN will send the results to the MN due to immediate MDT purpose. If the results are from the UE, there is similar analysis as for radio related measurements above


SRB 3 is available:
- for logged MDT, the results are reported from the UE to the MN
- for immediate MDT:
       -> for radio related measurements: the results are reported from the UE to the SN, and then the SN sends the results to the MN due to immediate MDT purpose
       -> for QoS related measurements: if the results are purely collected by the network, based on configurations from the MN, the SN will send the results to the MN due to immediate MDT purpose. If the results are from the UE, there is similar analysis as for radio related measurements above


	ZTE
	Per our comments in section 5, in case SRB3 is not available the collection of report and transmission of SN configuration between SN and MN needs to be ‘coordinated’ by MN in a transparent way, e.g. the SN configuration will be put in container and forwarded to MN, MN will directly provide the configuration to UE without looking into the content.  

	QUALCOMM
	For SN configured immediate MDT measurement result, in case SRB3 is unavailable, the measurement result can be reported to SN via MN, just follow the existing RRM procedure for reporting via ULInformationTransferMRDC. And SN can send the measurement result to MN for correlation due to MDT purpose. 

	Kyocera
	Agreements 6 above from RAN2#106 above should be reused for management based MDT, i.e., “If SRB3 is not configured, SN related measurements are transmitted to MN via SRB1/2 and then forwarded to SN.”

	Spreadtrum
	If SRB3 is unavailable, the measurement result can be reported to MN first and then forwarded to SN. The ULInformationTransferMRDC message can be reused.

	Docomo
	We can follow the agreement “If SRB3 is not configured, SN related measurements are transmitted to MN via SRB1/2 and then forwarded to SN.”

	Nokia
	In case of EN-DC, for Immediate and logged MDT configuration, the MN would forward the configuration to SN via X2



Summary of Companies Input:

	MN forwards the SN MDT configuration over SRB 1 transparently:
	 Ericsson, CATT, ZTE, Kyocera, Spreadtrum, Docomo

	MN and SN need to coordinate some measurements together in Immediate MDT, i.e throughput etc: 
	CATT, LG, Ericsson, Huawei

	Reuse ULInformationTransferMRDC and SecondaryCellGroupConfig : 
	Samsung, [Ericsson, QC, Spreadtrum (agree with ULInformationTransferMRDC but that is not part of MN-SN coordiantion)]

	MN receives measurement of SN during Logged MDT: 
	Huawei

	Meas results reported to SN via MN: 
	QC, Huawei, Ericsson, ZTE, 



Based on above companies input, we proposed to have the following proposals for handling of MN-SN coordination during MDT configuration and reporting from MN and SN towards TCE during signaling and management based Immediate MDT for EN-DC scenario. 

In case of both management and signaling based Immediate MDT, MN and SN needs to coordinate for calculation of some measurements, specifically M3-M7 measurements.  
In case of signaling based MDT, MN forwards the SN configuration transparently to SN over X2 interface. 
In case of signaling based Immediate MDT, SN can configure the MDT specific RRM measurements based upon legacy RRM procedures using SRB 3 or SRB 1.
In case of logged MDT, SN can configure MDT on UE using SRB 3 or SRB 1. MDT configuration from SN to MN is forwarded using X2 signaling.  
RAN 2 send an LS towards RAN 3 for introducing necessary signaling for handling MDT configuration transfer between MN and SN over X2 protocol in EN-DC scenario.  
UE uses ULInformationTransferMRDC message to report SN related logged MDT measurements. 

Conclusion
In conclusion, we propose the followings:
1.         EN-DC support is the prioritized architecture option for release 16 MDT. 
In signaling based MDT, MME provides MDT configuration for both MN and SN towards MN including multi RAT SN configuration, specifically E-UTRA and NR MDT configuration. MN then forwards the NR MDT configuration towards SN (EN-DC scenario, SN is always NR). 
In management-based MDT, OAM provides the MDT configuration to both MN and SN independently.  
RAN 2 to inform SA2, SA5 and RAN 3 about its preferred choice for handling MDT configuration in EN-DC and request the associated enhancement in MDT configuration. 
In both signaling and management-based MDT, MN and SN can independently configure and receive measurement from the UE. 
UE follow the normal release 15 RRM behavior to report the triggered measurements for Immediate MDT.
UE stores the MDT configuration from both MN and SN in logged MDT in EN-DC scenario.
RAN 2 to further discuss if UE should store E-UTRA and NR MDT configurations simultaneously. 
In both signaling and management-based logged MDT, UE logs separate reports for MCG and SCG.
In both signaling and management-based MDT, MN and SN can independently report the MDT reports to TCE.  
In case of both management and signaling based Immediate MDT, MN and SN needs to coordinate for calculation of some measurements, specifically M3-M7 measurements.  
In case of signaling based MDT, MN forwards the SN configuration transparently to SN over X2 interface. 
In case of signaling based Immediate MDT, SN can configure the MDT specific RRM measurements based upon legacy RRM procedures using SRB 3 or SRB 1.
In case of logged MDT, SN can configure MDT on UE using SRB 3 or SRB 1. MDT configuration from SN to MN is forwarded using X2 signaling.  
RAN 2 send an LS towards RAN 3 for introducing necessary signaling for handling MDT configuration transfer between MN and SN over X2 protocol in EN-DC scenario.  
UE uses ULInformationTransferMRDC message to report SN related logged MDT measurements. 
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