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1
Introduction
According to the SID of RAN-centric Data collection and utilization [1], one of the objectives is to study the use cases for MDT.

1. Study the use cases and benefits of RAN centric Data utilization, e.g. SON features including mobility optimization (cell and beam based), RACH optimization, load sharing/balancing related optimization, coverage and capacity optimisation, Minimization of Drive testing (MDT), URLLC optimisation, LTE-V2X (i.e., PC5 and uu), etc., applicable to different scenarios in NG-RAN, MR-DC connected to 5GC and EPC and LTE and take NR new features, e.g., beam, network slice, BWP, duplication etc. into account [RAN3, RAN2].

RAN3 has discussed the SID and agreed to specify the use cases of MDT in the TR 37.816 in the RAN3#101bis meeting. The detail of use cases is FFS. 

In this contribution, we will discuss some new use cases of NR MDT compared with LTE MDT.
2
Discussion
2.1
Beam and SUL

In LTE, UE reports the DL downlink pilot strength measurement results of cells in logged MDT and immediate MDT. In NR, the UE may derive the cell measurement results based on the beam measurement results, e.g. SSB and CSI-RS, and different beams may have different coverages.

In additional, in NR, the UE declares beam failure when the number of beam failure instance indications from the physical layer reaches a configured threshold within a configured period. After beam failure is detected, UE selects a suitable beam to perform random access procedure (i.e. the beam failure recovery procedure). Therefore the beam failure will impact the user experience. If the network can know that the coverage of some beams is not good enough, it can thus make some optimizations. For logged MDT, the UE may need to log the beam measurement results and report them when logging and reporting the cell measurement results. In RRC_CONNECTED, the UE may need to report the beam measurement results in the MeasurementReport message according to the network configuration. Therefore the immediate MDT can reuse the existing mechanism to get the beam measurement results. 
In LTE, UE reports RLF-Report to contain the latest connection failure (i.e. RLF and HOF).  The RLF-Report contains the RLF causes (e.g. t310-Expiry, randomAccessProblem, rlc-MaxNumRetx, t312-Expiry). For the failed RRC connection establishments, the UE may store some UL information, e.g. number of random access preambles transmitted, indication whether the maximum transmission power was used, contention detected, and then the network can get some UL coverage problems according to these reporting information. In NR, the SUL concept was introduced in Rel-15, and the UE may select the SUL in order to set up the RRC connection and send the UL data. The coverage of SUL and UL may be different, so the operators may want to know the UL coverage of different UL carrier and then implement independently the coverage optimizations.
Proposal 1: It is proposed RAN2 to agree on use cases for beam and SUL.
2.2
Inactive state
In LTE, the network can monitor the cell coverage according to the collected data when UE is RRC_IDLE and RRC_CONNECTED. In NR, a new RRC state was introduced, i.e. RRC_INACTIVE. The new state is a state where a UE remains in CM-CONNECTED and can move within an area configured by NG-RAN (the RNA) without notifying NG-RAN, and the RRC connection of UE is suspended. UE in RRC_INACTIVE performs cell reselection using the same principles as for the RRC_IDLE state.

We think the network may move some UEs to RRC_INACTIVE based on its implementation. In LTE, the logging duration timer continues independent of state changes, and this rule can be re-used in NR. From network point of view, if the UE does not log the measurement results in RRC_INACTIVE, less logged data will be collected, so we prefer to apply MDT in RRC_INACTIVE. 
In additional, in RRC_INACTIVE, UE sends the RRC Resume procedure to trigger transition from RRC_INACTIVE to RRC_CONNECTED. UE may fail in the RRC Resume procedure. Like the RRC connection failure procedure, we think UE should log the RRC resume failure in the accessibility measurements collection in order to collect more UL coverage informations. 
Proposal 2: It is proposed RAN2 to agree on applying the logged MDT data collection in RRC_INACTIVE and extending the accessibility measurements to include the failed RRC Resume.
2.3
MR-DC
In NR, MR-DC includes MR-DC with EPC (i.e. EN-DC), MR-DC with 5GC (i.e. NGEN-DC, NE-DC, NR-DC). In MR-DC, the network may have two SDAP/PDCP entities for one UE (as shown in Figure 1 for MR-DC with 5GC). The services of the same mapped 5QI/QCI may be split to two nodes (i.e. MN terminated bearer and SN terminated bearer). In our understanding, there are some measurements in the QoS verification use cases (e.g. Data Volume, Date Loss and Latency measurements) that are collected per UE. In order to get the exact measurement results, we think network may need to combine the measurement results of these two nodes. 
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Figure 1: Network side protocol termination options for MCG, SCG and split bearers in MR-DC with 5GC (NGEN-DC, NE-DC and NR-DC).

In LTE, the network configures the logged MDT measurement via RRC messages. The UE logs the measurement results of serving cell and the available measurement results of inter-RAT neighbouring cells when UE camps on the LTE cells. In R15, UE cannot camp on the NR cell in NSA, but the operators may want to know the coverage of NR. The reason is that the deployment of SN cell is related to capacity expansion and network planning. Therefore RAN2 may need to consider how to collect the coverage of NR via the logged MDT in NSA. 
In LTE, the network also can get the coverage of LTE cells via the immediate MDT. The immediate MDT uses the existing RRC measurement procedures. In NSA, both the MN and SN can configure the measurement. Therefore we think operators also can get the coverage of NR via the immediate MDT in NSA.
In addition, the operators may want to know the coverage of NR and LTE in the same place in order to get the mapping of MR-DC, i.e. where the UE can use the MR-DC (as shown in Figure 2) and to analyse the performance of MR-DC and access the user experience in the different position. Therefore it is better for the UE to report the signal strength of MN cells and SN cells in the same place so that network can get the mapping of MR-DC.   


[image: image2.emf]LTE

NR

LTE coverage

NR coverage

MR-DC coverage


Figure 2: coverage mapping of MR-DC
Proposal 3: It is proposed RAN2 to:
· Agree on the QoS verification of UE in MR-DC
· Agree on collecting the coverage of NR in NSA and collecting the coverage mapping of MR-DC
3
Conclusions
In this contribution, we discussed the new use cases of NR MDT compared with LTE MDT. It is proposed:

Proposal 1: It is proposed RAN2 to agree on use cases for beam and SUL.

Proposal 2: It is proposed RAN2 to agree on applying the logged MDT data collection in RRC_INACTIVE and extending the accessibility measurements to include the failed RRC Resume.
Proposal 3: It is proposed RAN2 to:

· Agree on the QoS verification of UE in MR-DC
· Agree on collecting the coverage of NR in NSA and collecting the coverage mapping of MR-DC
4
References

[1]
RP-182105, Study on RAN-centric data collection and utilization for LTE and NR
1 / 4

_1609076783.vsd
SN


SN RLC


SN RLC


SN MAC


NR PDCP


MN RLC


NR PDCP


MN RLC


MN MAC


MN RLC


Xn


QoS  Flows


NR PDCP


NR PDCP


NR PDCP


NR PDCP


MN RLC


SN RLC


SN RLC


MN


QoS  Flows


SDAP


SDAP


MN terminated
MCG  Bearer


MN terminated
SCG  Bearer


MN terminated 
Split Bearer


SN terminated Split Bearer


SN terminated
MCG Bearer


SN terminated 
SCG Bearer



_1609139659.vsd

