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1. Introduction
In last meeting, RAN3 discussed the MDT coexistence with IDC issue in CU-DU split case. There was no agreement achieved.
In this contribution, we will further discuss the issue and provide our proposals.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
During the discussion at last meeting, it is questioned about the benefits for gNB-DU and CU-UP to obtain the IDC information. However, it is also acknowledged that the TCE needs to filter out the IDC polluted MDT measurements by itself.
Proposal 1: The TCE should be able to filter out the IDC polluted MDT measurements by itself.
We think that such statement should apply not only to UE radio measurements, but also to MDT measurements collected by the gNB-DU and CU-UP. The main reasons are the following.
According to TS 38.331, the UE sends the IDC assistance information in RRC_CONNECTED if it was configured to do so upon detecting IDC problem if the UE did not transmit an IDC assistance information since it was configured to provide IDC indications, or upon change of IDC problem information. 
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. 
In our understanding, we needs to only consider the case of the UE NR radio as victim. Therefore, the MDT coexistence with IDC issue needs to consider the impact on UE DL data receiving caused by In-Device Interference.
Observation 1: The MDT coexistence with IDC needs to consider the impact on UE DL data receiving caused by In-Device Interference.
The following MDT measurements related to UE DL data receiving are possible affected by In-Device Interference.
· M4: Data Volume measurement separately for DL and UL (collected by CU-UP)
The UL data volume is defined the number of bits delivered from PDCP layer to higher layers in TS 28.552. The DL RLC ARQ transmission and HARQ ACK/NACK of uplink transmission will be affected by In-Device Interference. 
· M5: Average UE throughout measurement separately for DL and UL (collected by gNB-DU)
The DL UE throughput is defined as the volume of data bursts are successfully transmitted in the certain time. The UE DL receiving will be affected by In-Device Interference. Therefore the DL UE throughput will be affected by the IDC. 
The UL UE throughput is defined as the volume of data bursts are successfully transmitted in the certain time. The RLC ARQ transmission and HARQ ACK/NACK of uplink transmissions in downlink will be affected by the IDC. Therefore we think the UL UE throughput will be also affected by In-Device Interference. 
· M6: Packet Delay measurement separately for DL and UL (different parts collected by the UE, gNB-DU and CU-UP)
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Figure 1 RAN part delay in R16
The D1 of DL delay is defined as the sum of (time when the last part of an RLC SDU packet was received by the UE according to received HARQ feedback information for UM mode or time when the last part of an RLC SDU packet was received by the UE according to received RLC ACK for AM mode, minus time when corresponding RLC SDUs arriving at MAC lower SAP) divided by total number of RLC SDUs transmitted to UE successfully. The DL receiving will be affected by the IDC. Therefore D1 of DL delay will be affected by the IDC.
The D2 of DL delay is defined as the sum of (time when the last part of an RLC SDU was scheduled and sent to the MAC layer for transmission over the air, minus time of arrival of the same packet at the RLC ingress F1-U termination) divided by total number of RLC SDUs arriving at the RLC ingress F1-U termination. The DL receiving will be affected by the IDC. Therefore the starting time of the last part of and RLC SDU was scheduled by the IDC. Therefore D2 of DL delay will be affected by the IDC.
The D3 of DL delay is defined as the time when receiving a GTP packet delivery status message from the gNB-DU at the egress GTP termination, minus time when sending the same packet to gNB-DU at the GTP ingress termination, minus feedback delay time in gNB-DU, obtained result is divided by two. It will not be affected by the DL receiving of the UE. Therefore D3 of DL delay will not be affected by the IDC.
The D4 of DL delay is defined as the sum of (time when sending a PDCP SDU to the gNB-DU at the egress PDCP layer on F1-U/Xn-U, minus time of arrival of the same packet at NG-U ingress IP termination) divided by total number of PDCP SDUs arriving at NG-U ingress IP termination. It will not be affected by the DL receiving of the UE. Therefore D4 of DL delay will not be affected by the IDC.
The D1 of UL delay is defined as the delay from packet arrival at PDCP upper SAP in the UE until the UL grant to transmit the packet is available, which has included the delay the UE gets resources granted (from sending SR/RACH to get the first grant). The UL grant will be affected by the IDC. Therefore D1 of UL delay will be affected by the IDC. But the UE reports the D1 to the CU-CP. The CU-UP and DU does not need to know this value in the immediate MDT.
The D2.1 of UL delay is defined as the average (arithmetic mean) time it takes to successfully receive a transport block from the time of UL transmission indicated in scheduling grant. The UL grant will be affected by the IDC. Therefore D2.1 of UL delay will be affected by the IDC. 
The D2.2 of UL delay is defined as the average (arithmetic mean) time it takes from the RLC PDU including the first part of an RLC SDU is received to the RLC SDU is sent to PDCP or CU for split gNB. The UL grant will be affected by the IDC. Therefore the UL transmission will be affected by the IDC. Therefore D2.2 of UL delay will be affected by the IDC. 
The D2.3 of UL delay is defined same to the D3 of DL delay. Therefore D2.3 of UL delay will not be affected by the IDC
The D2.4 of UL delay is defined as the average (arithmetic mean) time it takes from the point a PDCP PDU is received to the PDCP SDU is sent to upper SAP. It will not be affected by the DL receiving of the UE. Therefore D2.4 of UL delay will not be affected by the IDC.
· M7: Packet loss rate measurement separately for DL and UL (UL collected by CU-UP, DL collected by gNB-DU)
The DL packet loss rate is defined as the number of DL loss packets, of one DRB, for which at least a part has been transmitted over the air but not positively acknowledged, and it was decided during time period that no more transmission attempts will be done, divided by the sum of (number of DL packets which has been transmitted over the air and positively acknowledged during time period, the number of DL loss packets). 
The UL packet loss rate is defined as 1000000* Number of missing UL PDCP sequence numbers, representing packets that are not delivered to higher layers, of a data radio bearer, divided by Total number of UL PDCP sequence numbers (also including missing sequence numbers) of a bearer, starting from the sequence number of the first packet delivered by UE PDCP to gNB-CU-UP until the sequence number of the last packet. The DL RLC ARQ transmission and HARQ ACK/NACK of uplink transmission will be affected by In-Device Interference. 
According to the definition of above, both UL and DL packet loss rate will be affected by In-Device Interference.
Observation 2:  The MDT measurements M4 ~ M7 will be affected by In-Device Interference.
Proposal 2: The TCE should be able to filter out the IDC polluted MDT measurements by itself for MDT measurements M4 ~ M7.
Because OAM may send the management based MDT activation to CU-CP, DU, and CU-UP independently. The MDT data are reported to the TCE by each node directly. The CU-CP needs to send the IDC information to the TCE for polluted measurements filtering for management based MDT tasks enforced at gNB-DU and CU-UP.
However, the CU-CP does not know whether the CU-UP and DU has initiated management based immediate MDT. A more straightforward way than sending the IDC information to gNB-DU and CU-UP is that the CU-CP sends the IDC information to the TCE when receiving the Cell Traffic Trace message from gNB-DU or CU-UP.
[bookmark: OLE_LINK88]Proposal 3: The CU-CP sends the IDC information if available to the TCE when receiving the Cell Traffic Trace message from gNB-DU or CU-UP.
[bookmark: OLE_LINK155][bookmark: OLE_LINK154]However, some MDT measurements collected at gNB-DU or CU-CP may not be affected by UE’s In-Device Interference, such as M2, the DL part of M4. Therefore, if one wants a precise filtering on polluted MDT data, an IDC information request indication in the Cell Traffic Trace message seems beneficial for this purpose.
[bookmark: OLE_LINK156]Proposal 4: Optionally, introducing an IDC information request indication in the Cell Traffic Trace message seems beneficial for precise filtering on polluted MDT data.
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
Based on the discussion in this paper, we propose the following:
Proposal 1: The TCE should be able to filter out the IDC polluted MDT measurements by itself.
Observation 1: The MDT coexistence with IDC needs to consider the impact on UE DL data receiving caused by In-Device Interference.
Observation 2:  The MDT measurements M4 ~ M7 will be affected by In-Device Interference.
Proposal 2: The TCE should be able to filter out the IDC polluted MDT measurements by itself for MDT measurements M4 ~ M7.
Proposal 3: The CU-CP sends the IDC information if available to the TCE when receiving the Cell Traffic Trace message from gNB-DU or CU-UP.
Proposal 4: Optionally, introducing an IDC information request indication in the Cell Traffic Trace message seems beneficial for precise filtering on polluted MDT data.
We also provide the corresponding TPs in Annex, and [2] ~ [3] based on the above proposals.
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First Change
[bookmark: _Toc51763588][bookmark: _Toc52266403]8.13.2.3	Management based MDT Activation in gNB-DU
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.	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.
[bookmark: OLE_LINK148][bookmark: OLE_LINK159][bookmark: _GoBack]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 IDC information is available for the UE, the gNB-CU-CP shall send it to the TCE for polluted MDT data filtering.

Next Change

[bookmark: _Toc51763589][bookmark: _Toc52266404]8.13.2.4	Management based MDT Activation in gNB-CU-UP
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 IDC information is available for the UE, the gNB-CU-CP shall send it to the TCE for polluted MDT data filtering.
End Change
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