[bookmark: _Hlk525882486][bookmark: _GoBack]3GPP TSG-RAN WG3 #108-e	R3-203403
1st June – 12th June 2020, E-Meeting	                                   

Agenda Item:	10.3.2
Source:	Ericsson
Title:	M4 measurements configuration for Immediate MDT with EN-DC
Document for:	Discussion, Decision
Introduction
During the RAN2#109-bis-e meeting, RAN2 has agreed that “M5 ~ M7 do not apply to EN-DC SN terminated MCG/split bearers and MN terminated SCG/split bearers in Rel-16.” (R2-2004005).
However, during RAN3 107bis-e, it was questioned whether RAN2 decision should also apply to M4.
In this contribution we explain that the same limitation does not apply to M4 measurements and that configuration of M4 measurements is already covered for the following EN-DC scenarios:
· MN terminated SCG bearer
· MN terminated split bearer
· SN terminated SCG bearer
· SN terminated split bearer
[bookmark: _Ref178064866]Discussion
PDCP entities in EN-DC scenarios
The figure below is a copy from 37.340 “Figure 4.2.2-3: Network side protocol termination options for MCG, SCG and split bearers in MR-DC with EPC (EN-DC)”.
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It can be noted that a common instance of NR PDCP – for both MN and SN - is located in the MN node (in red) in the following scenarios:
· MN terminated SCG bearer
· MN terminated split bearer
It can also be noted that a common instance of NR PDCP – for both MN and SN - is located in the SN node (in blue)in the following scenarios:
· SN terminated SCG bearer
· SN terminated split bearer
M4 for Immediate MDT
M4 for Immediate MDT is described in TS 32.320, section 5.2.1.1: 
“In particular, the following measurements shall be supported for Immediate MDT performance:
Measurements:
-	M1: RSRP and RSRQ measurement by UE, see TS 36.214 [9].
-	M2: Power Headroom measurement by UE, see TS 36.213 [11].
-	M3: Received Interference Power measurement by eNB, see TS 36.214 [9]. This is a cell measurement. One sample is logged each measurement collection period, where one sample corresponds to a measurement period as specified in TS 36.133 [3].
-	M4: Data Volume measurement separately for DL and UL, per QCI per UE, by eNB, see TS 36.314 [13].”



[bookmark: _Toc534931560]Data volume measurements is taken at PDCP level, as described in 36.413 (4.1.8) for the eNB case, as reported below:
4.1.8 Data Volume
The objective of this measurement is to measure the data volume transmitted or received by the eNB in a configured measurement period for MDT. The measurement is performed per QCI per UE.
[bookmark: _Toc534931561]4.1.8.1	Data volume in DL
Protocol Layer: PDCP
	Definition
	Data Volume for MDT in DL. Amount of PDCP SDU bits in downlink delivered from PDCP layer to RLC layer in a measurement period. The measurement is performed per QCI per UE.
The unit is kbit.



[bookmark: _Toc534931562]4.1.8.2	Data Volume in UL
Protocol Layer: PDCP
	Definition
	Data Volume for MDT in UL. Amount of PDCP SDU bits successfully received by the eNB in uplink in a measurement period. The measurement is performed per QCI per UE.
The unit is kbit.



M4 configuration for EN-DC
When analyzing the signaling required for M4 configuration for the EN-DC scenarios below:
1) MN terminated SCG bearer
2) MN terminated split bearer
3) SN terminated SCG bearer
4) SN terminated split bearer
The following can be observed
For scenario 1) and scenario 2), since the PDCP entity where Data volume measurements can be collected (for both DL and UL) is located in the MN node, there is no explicit need for M4 configuration at the SN node. Hence, no explicit signaling is required between MN and SN for this purpose.
For scenario 3) and scenario 4), since the PDCP entity where Data volume measurements can be collected (for both DL and UL) is located in the SN node, in order to configure M4 measurement at the SN node, there is a need for explicit signaling between MN and SN (X2AP) as well as, within the SN node, between the CU-CP and the CU-UP (E1AP). 
Observation 1 No explicit signaling is required for M4 configuration between MN and SN for the case of “MN terminated SCG bearer” and “MN terminated split bearer” 
Observation 2 Explicit signaling is required for M4 configuration between MN and SN and between CU-CP and CU-UP for the case of “SN terminated SCG bearer” and “SN terminated split bearer”
Proposal 1 RAN3 to agree that no explicit signaling is required between MN and SN for M4 configuration for the cases of “MN terminated SCG bearer” and “MN terminated split bearer”.

The required signaling to cover the scenario 3) and 4) is already available as detailed here below.
M4 configuration over X2AP
M4 configuration in BL CRs for X2AP (R3-201574) is part of the following procedures (procedural texts follow):
1) SgNB Addition Preparation
2) Trace Start
The above procedures can be used to convey M4 measurement configuration from eNB to gNB in case of Immediate MDT for the EN-DC scenarios with “SN terminated split bearer” and “SN terminated SCG bearer”.
SgNB Addition Preparation
“If Trace Activation IE has previously been received for this UE, it shall be included in the SGNB ADDITION REQUEST message. If the Trace Activation IE is included in the SGNB ADDITION REQUEST message, the en-gNB shall, if supported, initiate the requested trace function as described in TS 32.422 [6]. If the Trace Activation IE includes the MDT Configuration NR IE, the en-gNB shall take it into account for MDT function as described in TS 37.320 [31].”
Trace Start
“The Trace Start procedure is initiated by the MeNB sending the TRACE START message to the en-gNB for that specific UE. Upon reception of the TRACE START message, the en-gNB shall initiate the requested trace session as described in TS 32.422 [6]. If the Trace Activation IE includes the MDT Configuration NR IE, the en-gNB shall take it into account for MDT function as described in TS 37.320 [31].”
ASN.1 code is also reported below for convenience.
M4Configuration ::= SEQUENCE {
	m4period			M4period,
	m4-links-to-log		Links-to-log,
	iE-Extensions		ProtocolExtensionContainer { {M4Configuration-ExtIEs} } OPTIONAL,
	...
}

M4Configuration-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {
	...
}

M4period ::= ENUMERATED {ms1024, ms2048, ms5120, ms10240, min1, ... } 

Links-to-log ::= ENUMERATED {uplink, downlink, both-uplink-and-downlink, ...}

M4 configuration over E1AP
M4 configuration in BL CRs for E1AP R3-201617 is part of the following procedures (procedural texts follow):
1) Bearer Context Setup
2) Trace Start
The above procedures can be used to convey M4 measurement configuration from CU-CP to CU-UP in case of Immediate MDT for the EN-DC scenarios with “SN terminated split bearer” and “SN terminated SCG bearer”.
Bearer Context Setup
“If the Trace Activation IE is included in the BEARER CONTEXT SETUP REQUEST message the gNB-CU-UP shall, if supported, initiate the requested trace function as described in TS 32.422 [24]. In particular, the gNB-CU-UP shall, if supported:
-	if the MDT Activation IE is set to "Immediate MDT Only", initiate the requested MDT session as described in TS 32.422 [24] and the gNB-CU-UP shall ignore Interfaces To Trace IE, and Trace Depth IE;
-	if the MDT Activation IE is set to "Immediate MDT and Trace", initiate the requested MDT session as described in TS 32.422 [24];”
Trace Start
“Upon reception of the TRACE START message, the gNB-CU-UP shall initiate the requested trace session for the requested UE, as described in TS 32.422 [24]. In particular, the gNB-CU-UP shall, if supported:
-	if the MDT Activation IE is set to "Immediate MDT Only", initiate the requested MDT session as described in TS 32.422 [24] and the gNB-CU-UP shall ignore Interfaces To Trace IE, and Trace Depth IE;”

ASN.1 code reported below for convenience.
M4Configuration ::= SEQUENCE {
	m4period			M4period,
	m4-links-to-log		Links-to-log,
	iE-Extensions		ProtocolExtensionContainer { { M4Configuration-ExtIEs} } OPTIONAL,
	...
}

M4Configuration-ExtIEs E1AP-PROTOCOL-EXTENSION ::= {
	...
}

M4period ::= ENUMERATED {ms1024, ms2048, ms5120, ms10240, min1, ... }

Links-to-log ::= ENUMERATED {
	uplink,
	downlink,
	both-uplink-and-downlink,
	...
} 

Proposal 2 RAN3 to agree that the explicit signaling required between MN and SN and between CU-CP and CU-UP for M4 configuration for the cases of “SN terminated SCG bearer” and “SN terminated split bearer” is already covered in the BL CRs for X2AP and E1AP.

Conclusion
[bookmark: _In-sequence_SDU_delivery][bookmark: _Hlk508794470]
In this contribution, the following proposals are captured:
Proposal 1 RAN3 to agree that no explicit signaling is required between MN and SN for M4 configuration for the cases of “MN terminated SCG bearer” and “MN terminated split bearer”.7

Proposal 2 RAN3 to agree that the explicit signaling required between MN and SN and between CU-CP and CU-UP for M4 configuration for the cases of “SN terminated SCG bearer” and “SN terminated split bearer” is already covered in the BL CRs for X2AP and E1AP.

As a consequence of the above discussion it can be concluded that there is no limitation in collecting M4 measurements in EN-DC (or indeed in any DC) scenarios.
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