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[bookmark: _Ref488331639]Introduction
[bookmark: _Ref178064866]In RAN2#111 e-meeting, agreements on MDT are as follows:
=>	The coexistence issue between IDC and MDT feature is identified and the legacy mechanism defined in LTE spec is the baseline. FFS on potential enhancements.
=>	Study the support of logged and Immediate MDT in MR-DC scenario. For M5/M6/M7, it is proposed to apply them for EN-DC/MR-DC cases with different bear types. FFS on details. 

In this contribution, we discuss the L2 measurements for all type bearers in EN-DC/MR-DC.
Discussion
In Rel-16, immediate MDT is only supported for EN-DC scenario. Regarding L2 measurements, i.e. M5~M7, agreements were achieved as follows:
· M5~M6 do not apply to EN-DC SN terminated MCG/split bearers and MN terminated SCG/split bearers in Rel-16. And this should be captured as a note in TS 37.320 Chapter 5.4.1.1.
The enhancement of immediate MDT in MR-DC and M5~M7 for all type bearers will be discussed in Rel-17. 

M5 is used to evaluate the UE average throughput in UL/DL as defined in [1], in which RLC level data packets are interested. M5 measurement should be also configured to the node where RLC SDU packets are provided from PDCP termination node over Xn/X2 interface. For split bearers, both MN and SN are involved in data processing, in which case two nodes need to be taken into account in M5.


Figure 1: M5 for split bearers

For example, with respect to a specific split bearer, the measurement collected by MN can be denoted as M5_MN, and the measurement collected by SN can be denoted as M5_SN, as shown in Figure 1. Since the granularity of M5 is per DRB per UE, the final M5 for this split bearer should be a combination of M5_MN and M5_SN. A simple way is to calculate M5 as the arithmetic mean of M5_MN and M5_SN.



Regarding M6, UL packet delay includes: 
· 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, for split gNB deployment scenario.
· D2.4: average PDCP re-ordering delay.
DL packet delay includes:
· D1: average delay DL air-interface.
· D2: average delay in RLC sublayer of gNB-DU in split gNB deployment scenario.
· D3: average delay on F1-U in split gNB deployment scenario.
· D4: average delay DL in CU-UP in split deployment scenario.
[bookmark: _1573505182]
For MN terminated SCG/split bearers and SN terminated MCG/split bearers, RLC SDUs are forwarded via Xn/X2 interface. However, to the best of our knowledge, the delay between RLC in SN to PDCP in MN is not defined in current R16 specifications. Therefore, in order to evaluate the packet delay from SN to MN, we propose to introduce a new measurement object denoted as D2.3bis here. Note that new measurement object on Xn-U interface is required to be introduced to DL packet delay also. A TP for 38.314 is provided in the annex 


Figure 2: M6 for split bearers

The principle that same or similar measurement results from two nodes are averaged can be followed in M6 calculation for split bearers. Taking MN terminated split bearer as an example, uplink M6 collected by two nodes contains: D1_MN, D1_SN, D2.1_MN, D2.1_SN, D2.2_MN, D2.2_SN, D2.3_MN (considering MN is in split deployment), D2.3bis and D2.4. M6 is calculated as follows:




Last but not least, for M7, packet loss rate of UL PDCP SDU, over F1-U and Uu have been defined in [1]. However, the packet loss rate on Xn/X2 is not taken into account in the R16 specification. Therefore, new measurement is also needed in M7 for MN terminated SCG/split bearers and SN terminated MCG/split bearers.

[bookmark: _Toc54268131]To support the L2 measurements for all type bearers, new measurement indicators for M6~M7 should be introduced, i.e., Packet delay/Packet loss on Xn/X2. Collaboration with SA5 is needed.
[bookmark: _Toc54268132]For split bearers, M5~M7 can be defined as the arithmetic mean of the measured value from two nodes.
Conclusion
We have the following proposals:
Proposal 1	To support the L2 measurements for all type bearers, new measurement indicators for M5~M7 should be introduced, i.e., Packet delay/Packet loss on Xn/X2. Collaboration with SA5 is needed.
Proposal 2	For split bearers, M5~M7 can be defined as the arithmetic mean of the measured value from two nodes.
[bookmark: _In-sequence_SDU_delivery][bookmark: _Ref189809556][bookmark: _Ref174151459][bookmark: _Ref450865335] Reference
1. [bookmark: _Ref54189109]3GPP TS 28.552 “5G performance measurements”.
Annex corresponding M6
[bookmark: _Toc43234904][bookmark: _Toc43242696][bookmark: _Toc46328562]4.2.1.2	Packet delay
[bookmark: _Toc43234905][bookmark: _Toc43242697][bookmark: _Toc46328563]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.
-    D5 (DL delay on Xn), referring to Average delay DL on Xn-U in TS28.552.
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.
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).
-    D2.3bis (average delay UL on Xn-U, it is measured using the same metric as the average delay DL on Xn-U in TS 28.552).
-	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.
For non CU-DU split case, RAN part of packet delay excludes the delay at FI-U interface, i.e. D2.3 and D3.
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.
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