[bookmark: _Hlk527628066][bookmark: _Hlk57895599]3GPP TSG-RAN WG3 Meeting #111-e	R3-210687
Online, January 25th – February 4th 2021

Agenda Item:	10.3.2.1
Source:	Ericsson
Title:	(TP for MDT BL CR for TS 38.401): In-device coexistence “pollution” on MDT measurements Discussion
Document for:	Other

1	Introduction
This paper discusses the IDC effects and provides proposals on how to address IDC pollution issues on MDT measurements
2	IDC pollution on MDT measurements performed by gNB-DUs and gNB-CU-UPs
During the RAN3#110-e the IDC issues have been discussed and solutions on how to address MDT measurement pollution have been proposed. The following has been agreed:
RAN3 confirms the MDT coexistence with IDC issue for split architecture need to be solved. Solution is FFS.
 
In principle two main solutions have been proposed. The main difference of the solutions is on who takes the responsibility to filter polluted measurement reports.
Approach 1: [1][2][3]
TCE takes the responsibility to filter polluted measurement report. 
gNB-CU sends IDC indication directly to TCE. When Cell traffic trace message received, gNB-CU sends IDC indication on behalf of gNB-DU or gNB-CU-UP.
Approach 2: [4][5][6][7]
Similar as in LTE MDT, RAN nodes take the responsibility to filer polluted measurement report. 
gNB-CU filters measurement reports itself. gNB-CU sends IDC indicator to gNB-DU and gNB-CU-UP.
gNB-DU and gNB-CU-UP filter the measurement report by itself.

It needs to be pointed out that in LTE it is possible to enable a filtering of measurements based on the occurrence of an IDC issue because LTE is based on a monolithic RAN node design. Namely, the same node where the UE provides an indication of IDC issues is able to understand how each configured measurement could be affected by IDC and therefore is able to filter out possibly affected measurements.
In NR, the RAN architecture is split. Nodes such as a gNB-DU and a gNB-CU-UP are neither aware of occurring IDC issues nor assumed to be aware of how IDC could affect measurements. Adding an IDC function to these nodes and mandating them to filter out measurements because of possible pollutions from IDC would contradict the functions of these nodes. For example, why would a gNB-CU-UP need to be aware of what IDC is and how it could affect radio measurements when this node is not at all supposed to be aware about UE measurements? 

For the reasons above we believe that the best solution design is that the TCE should take the responsibility of filtering IDC polluted MDT measurements. This is because the TCE is the node where measurements from different parts of the RAN (gNB-DU, gNB-CU-CP, gNB-CU-UP) are received and where aggregation of such measurements is performed. It is efficient that the TCE is informed of any IDC issue relative to collected MDT measurements and that the TCE filters out polluted measurements.  
We think that such filtering should apply not only to UE radio measurements, but also to MDT measurements collected by the gNB-DU and CU-UP. Nevertheless, gNB-DU and CU-UP are not directly aware of the IDC issues reported by the UE and they need to be assisted by the CU-CP which needs to indicate to gNB-DU and gNB-CU-UP whether IDC issues exist or not, so that such information can be signaled to the TCE.
According to TS 38.331, the UE sends the IDC assistance information in RRC_CONNECTED if it has been configured to do so upon detecting IDC problem and the IDC assistance information includes a list of NR carrier frequencies that are affected by IDC problem, a list of NR carrier frequencies combinations that are affected by IDC problems due to Inter-Modulation Distortion and harmonics from NR and a list of victim system types (e.g. gps, glonass, bds, galileo and navIC) to which IDC interference is caused from NR when configured with UL CA. 
Nevertheless, NR MDT allows the EM of gNB-DU and/or gNB-CU-UP to activate an MDT session on those network elements that can report MDT results directly to the TCE. Because gNB-DU and gNB-CU-UP do not have an RRC layer these nodes are not directly aware of UE’s IDC status. Without IDC status, gNB-DU and gNB-CU-UP will not be able to notify the TCE of measurement “pollution” due to IDC, when these nodes report measurements independently (i.e. as part of management based MDT activated at each node independently). 

Observation 1 gNB-CU-UP and gNB-DU are not aware UE’s IDC situation. 
In addition to UE’s IDC situation, some other interference may be taken into account for measurement collection at the TCE. For example, the UE may be in overheating state. In this state, the performance of the UE services may be degraded. If the measurement collection during this period is reported to the TCE without any notification of a possible source of measurement pollution, the TCE may make a wrong root cause analysis from the data received. 
Observation 2 MDT measurement collection data pollution factors include IDC interference, UE overheating etc. Such factors need to be made aware to the TCE so that polluted measurements are filtered out.   
In case of signaling based MDT and in case of Management Based MDT where the gNB-CU-CP propagates an MDT configuration to a gNB-DU and a gNB-CU-UP, one possible way to enable gNB-DU and gNB-CU-CP to be made aware of factors affecting the measurement process is to acquire the information from gNB-CU-CP. When a UE reports IDC assistant information to the gNB-CU-CP, the node saves the information and propagates it to the gNB-CU-UP and gNB-DU.
Proposal 1 When supported, gNB-CU-CP provides the Polluted Measurement Indicator IE to the gNB-CU-UP and the gNB-DU. The Polluted Measurement Indicator IE indicates a status in which measurements are polluted due to different reasons (e.g. IDC, overheating etc.), as reported by the UE.
Proposal 2 Introduce the “Polluted Measurement Indicator” as optional IE to F1AP UE CONTEXT SETUP and UE CONTEXT MODIFICATION procedure.
Proposal 3 Introduce the “Polluted Measurement Indicator” as optional IE to E1AP BEARER CONTEXT SETUP and BEARER CONTEXT MODIFICATION procedure.

As mentioned above, in one Management Based MDT scenario, the EM may send the management based MDT activation to gNB-CU-CP, gNB-DU, and gNB-CU-UP independently, the MDT data are reported to the TCE by each node directly. 
In our understanding, the MDT measurements M4 ~ M7 performed by gNB-CU-UP and gNB-DU will be affected if In-Device Interference is experienced by the UE.
Proposal 4 The TCE should be able to filter out the IDC polluted MDT measurements by itself for MDT measurements M4 ~ M7.
We believe that gNB-DU and or gNB-CU-UP should perform the measurements that have been configured to perform by their management element even under measurement pollution conditions. In this case gNB-DU and gNB-CU-UP should add information in the measurement logs, stating the time start and time stop of the issue affecting the measurement. Such logs would then be directly sent to the TCE, which is able to filter out corrupted measurements.
Proposal 5 Send an LS to SA5 to discuss the details of logging forms reported by the gNB-CU-CP, gNB-CU-UP and gNB-DU under the pollution conditions [8].
Proposal 6 To agree to the associated TP for TS38.463 and for TS38.473 can be found in [9] and [10] respectively while the TP for TS can be found below.




Conclusions
In this contribution the following proposals have been made
1. gNB-CU-UP and gNB-DU are not aware UE’s IDC situation.
Observation 4 MDT measurement collection data pollution factors include IDC interference, UE overheating etc. Such factors need to be made aware to the TCE so that polluted measurements are filtered out.   
 


1. When supported, gNB-CU-CP provides the Polluted Measurement Indicator IE to the gNB-CU-UP and the gNB-DU. The Polluted Measurement Indicator IE indicates a status in which measurements are polluted due to different reasons (e.g. IDC, overheating etc.), as reported by the UE.
Proposal 8 Introduce the “Polluted Measurement Indicator”as optional IE to F1AP UE CONTEXT SETUP and UE CONTEXT MODIFICATION procedure.
Proposal 9 Introduce the “Polluted Measurement Indicator”as optional IE to E1AP BEARER CONTEXT SETUP and BEARER CONTEXT MODIFICATION procedure.
Proposal 10 The TCE should be able to filter out the IDC polluted MDT measurements by itself for MDT measurements M4 ~ M7.
Proposal 11 [bookmark: _Hlk61182032]Send an LS to SA5 to discuss the details of logging forms reported by the gNB-CU-CP, gNB-CU-UP and gNB-DU under the pollution conditions.

Proposal 12 To agree to the the associated TP for TS38.463 and for TS38.463 can be found in [9] and [10] respectively while the TP for TS can be found below.
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2	TP for TS 38.401

TP for TS38.401

<<<<<<<<<<<<<<<<<<<< Start of Changes >>>>>>>>>>>>>>>>>>>>
<<<<<<<<<<<<<<<<<<<< Start of 1st set of Changes >>>>>>>>>>>>>>>>>>>>

[bookmark: _Toc52266399][bookmark: _Toc51763584][bookmark: _Toc45883303][bookmark: _Toc45104820]8.13.1	Signalling based MDT activation
The signalling flow for Signalling based MDT activation involving E1 and F1 is shown in Figure 8.13.1-1.


Figure8.13.1-1	Signalling based MDT Activation 
1.	The AMF starts a trace session and sends a TRACE START message to the gNB. The AMF shall consider the MDT user consent information when activating an MDT trace session for the UE as defined in TS32.422 [20]. TRACE START message includes the parameters for configuring MDT measurements.
2. 	The gNB-CU-CP decides if the gNB-CU-UP, or the gNB-DU, or both, should be involved in the MDT measurement. If the gNB-CU-UP should be involved in the MDT measurement, the gNB-CU-CP sends TRACE START message to the gNB-CU-UP, including MDT configuration parameters.
3.	If the gNB-DU should be involved in the MDT measurement, the gNB-CU-CP sends TRACE START message to the gNB-DU, including MDT configuration parameters.
In the case where issues potentially affecting logged measurements (e.g. IDC, overheating or other measurement pollution issues) were detected during a logging process, an indication of the issue should be logged and timed in the affected logs to the TCE so that the TCE is able to correlate and filter the affected measurements. 


<<<<<<<<<<<<<<<<<<<< End of 1st set of Changes >>>>>>>>>>>>>>>>>>>>

[bookmark: _Toc52266400][bookmark: _Toc51763585][bookmark: _Toc45883304][bookmark: _Toc45104821]8.13.2	Management based MDT activation
[bookmark: _Toc52266401][bookmark: _Toc51763586]
<<<<<<<<<<<<<<<<<<<< Start of 2nd set of Changes >>>>>>>>>>>>>>>>>>>>
8.13.2.1	General
In Management Based Trace Activation towards a gNB-CU-CP, gNB-CU-UP or a gNB-DU can be fulfilled with the Cell Traffic trace functionality defined in TS32.422 [20]. The configuration parameters of the Trace Session that are received by a node in split RAN architecture are defined in TS32.422 [20].
The following description is valid for both an en-gNB and a gNB.
If the MDT measurement is initiated by the EM towards the gNB-CU-CP, and if the activation involves measurements collected by multiple nodes under the same gNB-CU-CP control in a split RAN architecture, the EM sends MDT measurement activation to the gNB-CU-CP and the gNB-CU-CP may further decide which gNB-DU(s) or which gNB-CU-UP(s) to perform the MDT measurement.
When gNB-CU-CP or a gNB-DU receive the Trace Session Activation message from the management system for a given cell or a list of cell(s) under its control, the gNB-CU-CP or gNB-DU shall start a Trace Session for the given cell or list of cell(s). For Management Based MDT sent directly to a gNB-CU-UP, no MDT Area Configuration (apart from PLMN IDs) is to be included in the MDT activation indication. 
Each node receiving an MDT activation indication reports the measurements collected according to such activation directly to the TCE the node has been configured with. Each node reports the measurements collected, potentially affected by interference factors (e.g IDC, overheating or other measurement pollution issues) to the TCE, providing time stamps of the occurrence of the interfering events.
[bookmark: _Toc52266402][bookmark: _Toc51763587]The signalling flow for management based MDT in gNB-CU-CP, gNB-DU and gNB-CU-UP is shown in Figure 8.13.2.2-1,  Figure 8.13.2.3-1 and in Figure 8.13.2.4-1 respectively.

<<<<<<<<<<<<<<<<<<<< End 2nd set of Changes >>>>>>>>>>>>>>>>>>>>

8.13.2.2	Management based MDT Activation in gNB-CU-CP

<<<<<<<<<<<<<<<<<<<< Start of 3rd set of Changes >>>>>>>>>>>>>>>>>>>>

The signalling flow for Management based MDT Activation in gNB-CU-CP is shown in Figure 8.13.2.2-1.



Figure 8.13.2.2-1		Management based MDT Activation in gNB-CU-CP
1.	The EM sends a Trace Session activation request to the gNB-CU-CP. This request includes the parameters for configuring UE measurements.
2.   The gNB-CU-CP shall select the suitable UEs for MDT data collection. If the UE is not in the specified area or if the serving PLMN is not within the Management Based MDT PLMN List the UE shall not be selected by the gNB-CU-CP for MDT data collection as defined in TS32.422 [20]. 
For each selected UE, if the gNB-CU-UP should perform MDT measurement, the gNB-CU-CP sends TRACE START message to the gNB-CU-UP, including MDT configuration parameters.
3.	For each selected UE, if the gNB-DU should perform MDT measurement, the gNB-CU-CP sends TRACE START message to the gNB-DU, including MDT configuration parameters.
4.	The gNB-CU-CP may send CELL TRAFFIC TRACE message to the AMF for the selected UE, including Trace ID for MDT. The AMF forwards Trace ID and UE identity to the TCE. If the UE reports measeumernt pollution, the gNB-CU-CP shall include the information contained in such report, as well as a time stamp for the reception of the report, as part of the measurement logs to be sent to the TCE so that the TCE is able to correlate and filter the affected measurements. 
<<<<<<<<<<<<<<<<<<<< End 3rd set of Changes >>>>>>>>>>>>>>>>>>>>

[bookmark: _Toc52266403][bookmark: _Toc51763588]8.13.2.3	Management based MDT Activation in gNB-DU
<<<<<<<<<<<<<<<<<<<< Start of 4th set of Changes >>>>>>>>>>>>>>>>>>>>
The signalling flow for Management based MDT Activation in gNB-DU is shown in Figure 8.13.2.3-1.



Figure 8.13.2.3-1		Management based MDT Activation in gNB-DU
1.	1.	The gNB-CU-CP sends UE CONTEXT SETUP REQUEST message to the gNB-DU, including Management based MDT PLMN List.
2.	The gNB-DU sends UE CONTEXT SETUP RESPONSE message to the gNB-CU-CP.
3.	The EM sends a Trace Session activation request to the gNB-DU. This request includes the parameters for configuring UE measurements.
4.   The gNB-DU shall select the suitable UEs for MDT data collection. If the UE is not in the specified area or if the serving PLMN is not within the Management Based MDT PLMN List the UE shall not be selected by the gNB-DU for MDT data collection as defined in TS32.422 [20]. 
For each selected UE, the gNB-DU may send CELL TRAFFIC TRACE message to the gNB-CU-CP in the F1 UE associated signalling, including Trace ID for MDT.
5.	Upon reception of a CELL TRAFFIC TRACE message from F1, the gNB-CU-CP shall send CELL TRAFFIC TRACE message to the AMF for this UE, including Trace ID for MDT. The AMF forwards Trace ID and UE identity to the TCE.
If the gNB-DU has received the Polluted Measurement Indicator IE, the gNB-DU shall include the information contained in such indicator, as well as a time stamp for the reception of the indicator, as part of the measurement logs to be sent to the TCE so that the TCE is able to correlate and filter the affected measurements. 
<<<<<<<<<<<<<<<<<<<< End of 4th set of Changes >>>>>>>>>>>>>>>>>>>>

[bookmark: _Toc52266404][bookmark: _Toc51763589]8.13.2.4	Management based MDT Activation in gNB-CU-UP
<<<<<<<<<<<<<<<<<<<< Start of 5th set of Changes >>>>>>>>>>>>>>>>>>>>
The signalling flow for Management based MDT Activation in gNB-CU-UP is shown in Figure 8.13.2.4-1.



Figure 8.13.2.4-1		Management based MDT Activation in gNB-CU-UP
1.	The gNB-CU-CP sends BEARER CONTEXT SETUP REQUEST message to the gNB-CU-UP, including Management based MDT PLMN List. 
2.	The gNB-CU-UP sends BEARER CONTEXT SETUP RESPONSE message to the gNB-CU-CP.
3.	The EM sends a Trace Session activation request to the gNB-CU-UP. This request includes the parameters for configuring UE measurements.
4.   The gNB-CU-UP shall select the suitable UEs for MDT data collection. If the serving PLMN is not within the Management Based MDT PLMN List the UE shall not be selected by the gNB-CU-UP for MDT data collection as defined in TS32.422 [20]. 
For each selected UE, the gNB-CU-UP may send CELL TRAFFIC TRACE message to the gNB-CU-CP in the E1 UE associated signalling, including Trace ID for MDT
5.	Upon reception of a CELL TRAFFIC TRACE message from E1, the gNB-CU-CP shall send CELL TRAFFIC TRACE message to the AMF for this UE, including Trace ID for MDT. The AMF forwards Trace ID and UE identity to the TCE.
If the gNB-CU-UP has received the Polluted Measurement Indicator IE, the gNB-CU-UP shall include the information contained in such indicator, as well as a time stamp for the reception of the indicator, as part of the measurement logs to be sent to the TCE so that the TCE is able to correlate and filter the affected measurements. 

<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>
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