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1	Introduction
In the last RAN2 #116-e meeting [1], RAN2 discussed measurement of M5/M6/M7 in split bearer scenario and has reached the following agreements:
· For non-duplication and duplication case, a single D1 is calculated.
· The following method is used for configuring D1 in case of split bearer: only one node can configures D1 to UE, and UE reports D1 to corresponding node where configuration is received;
· At least for OAM observability, MN and SN can calculate M5 measurement in the DU respectively when split bearer is used.
· MN and SN can calculate M7 measurement in the DU respectively when split bearer is used.
· From RAN2’s perspective, indication of duplication status is beneficial to be included for M5/M7 measurement in split bearer
In this contribution, we give our further considerations for adopting a single D1 measurement in split bearer scenario.
2	Discussion
In the last email discussion, two options are summarized for D1 measurement in split bearer:
· Option 1: Two D1 is calculated separately for MN and SN
· Option 2: Single D1 is calculated
According to the chairman notes, Option 2 is selected. Meanwhile, RAN2 also agreed that only one node can configures D1 to UE and UE reports D1 to the node sent the configuration. In this case, current signalling procedures have already support the above mechanism in both duplication and non-duplication scenarios. Meanwhile, M5 and M7 are also going to be supported. However, there are still some definitions and descriptions awaiting for tiny revise. For example, in TS 37.320, clause 5.4.1.1 has announced that M5~M7 are not applied to EN-DC SN terminated MCG/split bearers and MN terminated SCG/split bearers in Rel-16. We collected the related revise and give our draft CRs in the Annex.
Proposal 1: RAN2 to adopt the draft CRs in the Annex.

In the latest running 38.331 CR for MDT, there is the following FFS:
FFS: whether to change the existing definition (as below)
-	to configure at most one measurement identity per CG using a reporting configuration with the ul-DelayValueConfig;

Based on the comments from companies, the above specification text may lead to some ambiguities, e.g. both MN and SN can configure D1 measurement for the same UE, and then the UE will report two D1 measurements for the same CG. In order to clarify the behaviors, we suggest to add extra text as below:
For MR-DC case, only one node can configure ul-DelayValueConfig to UE, and UE reports the relevant measurements to corresponding node where configuration is received. Otherwise, to configure at most one measurement identity per CG using a reporting configuration with the ul-DelayValueConfig.
Proposal 2: Add a clarification to TS 38.331 so that only one node can configure ul-DelayValueConfig to the UE, otherwise, legacy rule applies.

3	Conclusion
In this paper, we discuss remaining issues for D1 measurement, and it is proposed:
Proposal 1: RAN2 to adopt the draft CRs in the attachment.
Proposal 2: Add a clarification to TS 38.331 so that only one node can configure ul-DelayValueConfig to the UE, otherwise, legacy rule applies.
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5	TP for 37.320
[bookmark: _Toc37153611][bookmark: _Toc52579337][bookmark: _Toc90725585][bookmark: _Toc46501766]5.4.1.1	Measurements and reporting triggers for Immediate MDT
Measurements to be performed for Immediate MDT purposes involve reporting triggers and criteria utilized for RRM. In addition, there are associated network performance measurements performed in the gNB.
In particular, the following measurements shall be supported for Immediate MDT performance:
Measurements:
⁻	M1: DL signal quantities measurement results for the serving cell and for intra-frequency/Inter-frequency/inter-RAT neighbour cells, including cell/beam level measurement for NR cells only, TS 38.215 [19].
⁻	M2: Power Headroom measurement by UE, TS 38.213 [20].
⁻	M3: Void.
⁻	M4: PDCP SDU Data Volume measurement separately for DL and UL, per DRB per UE, see TS 28.552 [17].
⁻	M5: Average UE throughput measurement separately for DL and UL, per DRB per UE and per UE for the DL, per DRB per UE and per UE for the UL, by gNB, see TS 28.552 [17].
⁻	M6: Packet Delay measurement separately for DL and UL, per DRB per UE, TS 28.552 [17] and TS 38.314 [18].
⁻	M7: Packet loss rate measurement separately for DL and UL, per DRB per UE, TS 28.552 [17] and TS 38.314 [18].
⁻	M8: RSSI measurement by UE (for WLAN/Bluetooth measurement) see TS 38.331 [15].
⁻	M9: RTT Measurement by UE (for WLAN measurement) see TS 38.331 [15].
NOTE 1:	M5 ~ M7 do not apply to EN-DC SN terminated MCG/split bearers and MN terminated SCG/split bearers in Rel-16.

6	TP for 38.331
[bookmark: _Toc90650752][bookmark: _Toc60776880]5.5.3	Performing measurements
[bookmark: _Toc90650753][bookmark: _Toc60776881]5.5.3.1	General
An RRC_CONNECTED UE shall derive cell measurement results by measuring one or multiple beams associated per cell as configured by the network, as described in 5.5.3.3. For all cell measurement results, except for RSSI, and CLI measurement results in RRC_CONNECTED, the UE applies the layer 3 filtering as specified in 5.5.3.2, before using the measured results for evaluation of reporting criteria, measurement reporting or the criteria to trigger conditional reconfiguration execution. For cell measurements, the network can configure RSRP, RSRQ, SINR, RSCP or EcN0 as trigger quantity. For CLI measurements, the network can configure SRS-RSRP or CLI-RSSI as trigger quantity. For cell and beam measurements, reporting quantities can be any combination of quantities (i.e. only RSRP; only RSRQ; only SINR; RSRP and RSRQ; RSRP and SINR; RSRQ and SINR; RSRP, RSRQ and SINR; only RSCP; only EcN0; RSCP and EcN0), irrespective of the trigger quantity, and for CLI measurements, reporting quantities can be either SRS-RSRP or CLI-RSSI. For conditional reconfiguration execution, the network can configure up to 2 quantities, both using same RS type. The UE does not apply the layer 3 filtering as specified in 5.5.3.2 to derive the CBR measurements.
The network may also configure the UE to report measurement information per beam (which can either be measurement results per beam with respective beam identifier(s) or only beam identifier(s)), derived as described in 5.5.3.3a. If beam measurement information is configured to be included in measurement reports, the UE applies the layer 3 beam filtering as specified in 5.5.3.2. On the other hand, the exact L1 filtering of beam measurements used to derive cell measurement results is implementation dependent. For MR-DC case, only one node can configure ul-DelayValueConfig to UE, and UE reports the relevant measurements to corresponding node where configuration is received. Otherwise, it is only allowed to configure at most one measurement identity per CG using a reporting configuration with the ul-DelayValueConfig.
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7	TP for 38.314
[bookmark: _Toc83846533][bookmark: _Toc52580222][bookmark: _Toc46328584][bookmark: _Toc43242718][bookmark: _Toc43234926][bookmark: _Toc23029808][bookmark: _Toc22987275][bookmark: _Toc22986247]4.3	NR measurements performed by the UE
[bookmark: _Toc83846511][bookmark: _Toc52580200][bookmark: _Toc46328562][bookmark: _Toc43242696][bookmark: _Toc43234904]4.2.1.2	Packet delay
[bookmark: _Toc83846512][bookmark: _Toc52580201][bookmark: _Toc46328563][bookmark: _Toc43242697][bookmark: _Toc43234905]4.2.1.2.1	General
Packet delay includes RAN part of delay and CN part of delay.
The RAN part of DL packet delay measurement comprises:
-	D1 (DL delay in over-the-air interface), referring to Average delay DL air-interface in TS 28.552 [2] 5.1.1.1.1.
-	D2 (DL delay on gNB-DU), referring to Average delay in RLC sublayer of gNB-DU in TS 28.552 [2] 5.1.3.3.3.
-	D3 (DL delay on F1-U), referring to Average delay on F1-U in TS 28.552 [2] 5.1.3.3.2.
-	D4 (DL delay in CU-UP), referring to Average delay DL in CU-UP in TS 28.552 [2] 5.1.3.3.1.
The DL packet delay measurements, i.e. D1 (the DL delay in over-the-air interface ), D2 (the DL delay in gNB-DU), D3 (the DL delay on F1-U) and D4 (the DL delay in CU-UP), should be measured per DRB per UE.
NOTE:	The delay measurements D1, D2 and D4 are also applicable for EUTRA in case of EN-DC related DL delay measurements on the MN side.
The RAN part (including UE) of UL packet delay measurement comprises:
-	D1 (UL PDCP packet average delay, as defined in clause 4.3.1.1).
-	D2.1 (average over-the-air interface packet delay, as defined in 4.2.1.2.2).
-	D2.2 (average RLC packet delay, as defined in 4.2.1.2.3).
-	D2.3 (average delay UL on F1-U, it is measured using the same metric as the average delay DL on F1-U defined in TS 28.552 [2] clause 5.1.3.3.2).
-	D2.4 (average PDCP re-ordering delay, as defined in 4.2.1.2.4).
The UL packet delay measurements, i.e. D1(UL PDCP packet average delay), D2.1(average over-the-air interface packet delay), D2.2(average RLC packet delay), D2.3(average delay UL on F1-U) and D2.4(average PDCP re-ordering delay), should be measured per DRB per UE. The unit of D1, D2.1, D2.2, D2.3 and D2.4 is 0.1ms.
NOTE:	The delay measurements D1, D2.1, D2.2 and D2.4 are also applicable for EUTRA in case of EN-DC related UL delay measurements on the MN side.
For non CU-UP and DU split case, RAN part of packet delay excludes the delay at FI-U interface, i.e. D2.3 and D3.
If network disables the PDCP re-ordering function, the value of Average PDCP re-ordering delay i.e. D2.4 should be set to 0.
For the QoS monitoring in TS 23.501 [4], RAN informs the RAN part of UL packet delay measurement, or the RAN part of DL packet delay measurement, or both to the CN.
For UL/DL delay measurement of the split bearer, the node hosting the PDCP entity calculates the whole delay based on the delay components for each leg. For UL delay, D1 and D2.4 are the same on both legs, and D2.1, D2.2 and D2.3 are separately got on each leg. In case of split bearer, the UL/DL delay measurements are calculated as below:
· If duplication is enabled, the DL/UL delay is the minimum value of the measurement delay on both legs
· If duplication is not enabled, the DL/UL delay is the weight-averaged value of the measurement delay on both legs, while the weight is calculated according to the packets transferred over each leg comparing to the all packets transferred
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