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Introduction

EN-DC MDT has been discussed at last meeting. Two left issue identified for this aspects.
	FFS on whether to add the NR CGI in S1AP Cell Traffic Trace message

FFS how to support M5~M7 in S-gNB in EN-DC case and pending to RAN2 discussion


This contribution provides our view on these left issues.
Discussion
whether to add the NR CGI in S1AP Cell Traffic Trace message

If No NG CGI add into S1AP, then the trace start in SN node has to use cell ID in MN.
Using cell in MN instead of SN may misleading data analysis of O&M after the report collected by TCE.

For example, a coverage hole may exist in SN node,but if O&M does not know the relation of MN and SN EN-DC architecture, O&M will take granted that the coverage hole must be in the MN node. 

Therefore the we propose :

Proposal 1: Introduce NR CGI IE into S1AP CELL TRAFFIC TRACE message.

How to support M5~M7 in S-gNB in EN-DC case and pending to RAN2 discussion

The latest RAN2 related progress is shown in below:
5
For EN-DC UL D1 delay measurement configuration for non-split bearer, 

-
D1 measurement of MN terminated bearer(including non-split bearer) can be configured by MN, 

-
D1 measurement of SN terminated bearer(including non-split bearer) can be configured by SN via RRC message (SRB3 or SRB1). 

-
For the SN terminated bearers, it is the SN to configure and calculate the UL/DL delay.

20
UL delay measurement is not supported for split bearer(s) for EN-DC case in R16. It should be discussed in R17;
It is observed that at least for EN-DC split bearer UL delay measurement is not supported in R16.
The network side MCG bearer, SCG bearer and split bearer deployment can be found in TS37.340.
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Figure 2: Network side protocol termination options for MCG, SCG and split bearers in MR-DC with EPC (EN-DC).

Based on the figure 2, there are six type of bearer in EN-DC.

	Bearer types
	Impact on MDT measurement 

	MCG bearer in MN
	M4,M5,M6,M7 are applicable in this bearer type.

	SCG bearer in MN
	Since there is no trace start from en-gNB to eNB,MDT measurement in MN is designed based on LTE specification.

M5/6/7 measurement definitions in LTE are different from NR.

For M4:

It is not clear whether LTE M4 measurement supported by NR-PDCP.
For M5:
For uplink and downlink Scheduled IP Throughput, PDCP, RLC,MAC all involved.
MN need to transfer LTE MDT configuration to NR.

For M6:

For downlink, MAC,RLC an PDCP all involved in the measurement,and RLC and MAC located in en-gNB, MN need to transfer LTE measurement to NR
For uplink , since UE in the NR mode, the LTE UL PDCP Packet Delay per QCI measure (36.413) can not enforced.
For M7:
uplink direction: only PDCP involved in the measurement, it is not clear whether the LTE measurement is apply to NR-PDCP. Need send LS to RAN2 for confirmation.

Downlink direction: MAC,RLC an PDCP all involved in the measurement, and RLC and MAC located in en-gNB, MN need to transfer LTE measurement to NR.
Observation 1: It is not clear whether LTE M4 measurement supported by NR-PDCP.
Observation 2: For M7 in uplink direction, it is not clear whether the LTE measurement is apply to NR-PDCP. Need send LS to RAN2 for confirmation.

Observation 3: It is not clear whether LTE MDT configuration can be transfer into NR MDT configuration.

	Split bearer in MN
	Since there is no trace start from en-gNB to eNB,MDT measurement in MN is designed based on LTE specification.

M4/M5/6/7 measurement definitions in LTE are different from NR.

For M4:

It is not clear whether LTE M4 measurement supported by NR-PDCP.
For M5:
For uplink and downlink Scheduled IP Throughput, PDCP, RLC,MAC all involved.
For Split bearer in MN part ,it is not clear whether the LTE measurement is apply to NR-PDCP. Need send LS to RAN2 for confirmation.
For Split bearer in SN part,MN need to transfer LTE MDT configuration to NR.

For M6:

For downlink, MAC,RLC an PDCP all involved in the measurement,and RLC and MAC located in en-gNB.

For Split bearer in MN part ,it is not clear whether the LTE measurement is apply to NR-PDCP. Need send LS to RAN2 for confirmation.
For Split bearer in SN part,MN need to transfer LTE MDT configuration to NR.

For uplink , RAN has achieved agreement: 

UL delay measurement is not supported for split bearer(s) for EN-DC case in R16.
For M7:
Uplink direction: only PDCP involved in the measurement.

it is not clear whether the LTE measurement is apply to NR-PDCP

Downlink direction: MAC,RLC an PDCP all involved in the measurement.
For Split bearer in MN part ,it is not clear whether the LTE measurement is apply to NR-PDCP. Need send LS to RAN2 for confirmation.
For Split bearer in SN part,MN need to transfer LTE MDT configuration to NR configuration.



	Split bearer in SN
	MDT measurement in MN is designed based on NR specification.

M4/M5/6/7 measurement definitions in NR are different from LTE.

For M4:

NR M4 measurement is supported in split bearer in SN.
For M5:
For uplink and downlink average IP Throughput in TS 28.552 , only RLC,MAC involved.
For Split bearer in MN part ,MN need to transfer NR MDT configuration to LTE.
For Split bearer in SN part, the measurement is able to enforced.
For M6:

For downlink, MAC,RLC an PDCP all involved in the measurement,and RLC and MAC located in en-gNB.

For Split bearer in SN part , the measurement is enable.
For Split bearer in MN part,MN need to transfer NR MDT configuration to LTE.

For uplink , RAN has achieved agreement: 

UL delay measurement is not supported for split bearer(s) for EN-DC case in R16.
For M7:
Uplink direction: only PDCP involved in the measurement.

Uplink M7 measurement is applicable for split bearer in SN.

Downlink direction:  only RLC involved in the measurement.
For Split bearer in SN part , downlink M7 measurement is applicable for split bearer in SN.
For Split bearer in MN part,MN need to transfer NR MDT configuration to LTE configuration.

Observation 4: NR M4 measurement is supported in split bearer in SN.
Observation 5: M5 & M7 downlink measurement is only applicable for split bearer in SN part.It is not clear whether MDT M5 measurement only collected part of the bearer in split bearer.
Observation 6: Uplink M7 measurement is applicable for split bearer in SN.

Observation 7: For EN-DC MDT, there is no Trace start from en-gNB to eNB.

Observation 8: It is not clear whether SN able to transfer NR MDT configuration to LTE configuration.


	MCG bearer in SN
	MDT measurement in SN is designed based on NR specification.

M5/6/7 measurement definitions in LTE are different from NR.

For M4:

NR M4 measurement is supported in MCG bearer in SN.
For M5:
For uplink and downlink average IP Throughput in TS 28.552 , only RLC,MAC involved.
SN need to transfer NR MDT configuration to NR.There is no Trace start procedure from en-gNB to eNB.

For M6:

For downlink, MAC,RLC an PDCP all involved in the measurement,and RLC and MAC located in eNB.

SN need to transfer NR MDT configuration to NR.There is no Trace start procedure from en-gNB to eNB.

For uplink,RAN2 agreement is also apply for this type of bearer.
UL delay measurement is not supported for split bearer(s) for EN-DC case in R16.
For M7:

Uplink direction: only PDCP involved in the measurement.

Uplink M7 measurement is applicable for MCG bearer in SN.

Downlink direction:  only RLC involved in the measurement.

SN need to transfer NR MDT configuration to NR.There is no Trace start procedure from en-gNB to eNB.

Observation 9: NR M4 measurement is supported in MCG bearer in SN.
Observation 10: SN need to transfer NR MDT configuration to NR.There is no Trace start procedure from en-gNB to eNB.

Observation 11: M6 uplink measurement is not supported for MCG bearer in SN in Rel-16.

	SCG bearer in SN
	M4,M5,M6,M7 are applicable in this bearer type.


3. Conclusion

In this contribution , the observation and proposals are:
Proposal 1: Introduce NR CGI IE into S1AP CELL TRAFFIC TRACE message.

Observation 1: It is not clear whether LTE M4 measurement supported by NR-PDCP.
Observation 2: For M7 in uplink direction, it is not clear whether the LTE measurement is apply to NR-PDCP. Need send LS to RAN2 for confirmation.

Observation 3: It is not clear whether LTE MDT configuration can be transfer into NR MDT configuration.

Observation 4: NR M4 measurement is supported in split bearer in SN.
Observation 5: M5 & M7 downlink measurement is only applicable for split bearer in SN part.It is not clear whether MDT M5 measurement only collected part of the bearer in split bearer.
Observation 6: Uplink M7 measurement is applicable for split bearer in SN.

Observation 7: For EN-DC MDT, there is no Trace start from en-gNB to eNB.

Observation 8: It is not clear whether SN able to transfer NR MDT configuration to LTE configuration.
Observation 9: NR M4 measurement is supported in MCG bearer in SN.
Observation 10: SN need to transfer NR MDT configuration to NR.There is no Trace start procedure from en-gNB to eNB.

Observation 11: M6 uplink measurement is not supported for MCG bearer in SN in Rel-16.
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