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1. Introduction

In RAN#96-e a new WID on further enhancement to specify data collection enhancement in NR for SON/MDT purpose, where NPN is also included:
- Support of data collection for SON features, including, MRO for MR-DC SCG failure scenario, and MRO enhancement for inter-system handover voice fallback,

· Specification of the UE reporting necessary to enhance the mobility parameter tuning [RAN2]

· Specification of the inter-node information exchange, including possible enhancements to interfaces [RAN3]

- Support of SON/MDT enhancements for [RAN3, RAN2]:

· MR-DC CPAC

· Successful PScell change report

· Successful Handover Report (e.g. inter-RAT)

· NPN 

· RACH report (F1 enhancement, RAN3)

· fast MCG recovery

· NR-U (MRO and UL MLB)
Currently, NPN concludes two kinds, i.e. SNPN and PNI-NPN, where SNPN works as fully closed-loop and PNI-NPN is essentially a slice of PN networks. In this contribution, we provide our opinions about the introduction ofMDT into NPN.
In addition, in this contribution, we also provide our further opinions about difference in utilization of NR-U channels among DL and UL, also the analysis for enhanced MRO reports in NR-U.
2. Discussion
2.1 support MDT in NPN

To support MDT in NPN, the first extension should be to enhance the area scope configuration so that operators may choose only to collect MDT measurements in certain NPNs. In the current MDT configuration over NG interface, there are four kinds of area scope, i.e. cell based, PLMN wide, TAC based, TAI based. Among the four kinds of area scope, the key identities are PLMN identity and NR Cell Identity. For support of NPN, there are extra network identities, i.e. NID for SNPN and CAG for PNI-NPN. Thus, to apply MDT in NPN networks, the area scope in MDT configuration should support configuration of NID and CAGs.
Considering the SNPN is a totally closed-loop network, the OAM usually configures UE MDT configurations with area scope limited to a certain SNPN. For PNI-NPN, OAM might configure MDT configuration within multiple CAGs. This may impact on the stage 3 design, for example, whether to introduce the NID and CAGs into existing area scope or to add a separate IE which can be further discussed later on.
Proposal 1: To extend the area scope in MDT configuration for NPN.
The second extension might be the user consent for management based MDT.  The user should be allowed to consent only certain NPNs for MDT.
Proposal 2: To extend the MDT user consent with NIDs.
2.2 Further enhancements to NR-U SON
UL MLB in NR-U:
UL MLB in NR-U is one of the objectives of the WID “Further enhancement of data collection for SON (Self-Organising Networks)/MDT (Minimization of Drive Tests) in NR standalone and MR-DC (Multi-Radio Dual Connectivity)”. The main target should be with the support of enhanced SON/MDT, how to realize UL transmission in the unlicensed bands with high efficiency. In this section, we provide our further views about how to efficient utilize the unlicensed bands, for both UL and DL.

According to TS 37.213, if there is a DL data transmission, the LBT should be previously done in gNB and if there is a UL data transmission, the UE should previously perform LBT before data transmission. However, as shown in Fig.1, the load over unlicensed bands near UE and gNB are usually different. For example, consider an indoor UE surrounded by Wi-Fi APs, the UE finds the unlicensed channels hard to occupy due to the Wi-Fi systems while the gNB may sense the unlicensed channels as unoccupied. Thus, if a gNB already performed LBT and sensed the channel to be idle, the UE may still suffer from high interference during DL data reception.
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Fig. 1 Example of different sensed load from gNB and UE.

We think the above scenario deserves further study. For example, if the gNB can be aware of the load on the specific unlicensed channels around UE side, the gNB can select DL channels with low load in both gNB and UE sides. 

Proposal 3: RAN3 to study the scenario where the sensed load is pretty different in gNB and UE side.

MRO Reports in NR-U:
When utilizing the unlicensed bands, there exist more situations when HOF would occur. For example, in handover procedures, when the source node is trying deliver RRCReconfiguration message to a UE prepared for handover, there may occur consistent LBT failures and thus causing too late handover. On the other hand, when a UE is trying to access to the target node but suffers from consistent LBT failures and cannot send RRCReconfigurationComplete message, the handover will fail after T304 expires.

However, in the current RLF report, as defined in 38.331, there is only one enumerated lbtFailure-r16 IE within rlf-Cause-r16 IE that indicates the RLF happens due to LBT failures. Obviously, adding more detail parameters related to the LBT procedures would help the networks side to make better handover strategy. In our opinion, the RLF report should additionally include the energy detection threshold, measured RSSI, and the RACH report should also be enhanced to include more parameters during RACH procedures.

For ED threshold, a higher ED threshold represents it will be easier to access the unlicensed bands and vice versa. As specified in 37.213, the UE is prior to use the ED threshold configured by the gNB, but will be self-calculated if the threshold related configuration is not provided. Thus, by adding the ED threshold the UE used when consistent LBT failures happen into the RLF report can help the network side to decide whether to adjust this threshold.

On the other hand, with taking the measured RSSI result into consideration, the source node to make better handover strategies. For example, if the UE is in the radio scenario with heavy load on the unlicensed channel while the gNB on the contrary senses the channel to be relatively idle, then RLF occurs caused by LBT failures and the UE re-establishes RRC connection the original node, the UE shall send RLF report to the source node, which contains the measured RSSI results. Based on this report, the gNB can figure out the severe situation in utilizing the current unlicensed channel and can further decide whether to change the channel or handover the UE to the neighbour cells. If the RLF occurs during the handover procedures in the target node, the target node can also take the measured RSSI RLF report into consideration and arrange channels with light traffic for random access procedures. Moreover, the target node can retransmit the RLF report the source node, to inform the latter about the heavy traffic in the edge area of the target cell.

During the RACH procedures in NR-U, according to 38.321, if the number of LBT failures expires the threshold defined by preambleTransMax, the related RACH procedure will be regarded as unsuccessfully completed in the currently active BWP. In this case, if the network side is informed of the detail parameters during RACH procedure, e.g. the LBT duration time and measured RSSI, the gNB can arrange better BWP for the future RACH procedures.

Besides the above-mentioned cases, other SON reports, e.g. SHR, should also include more detail parameters from LBT procedures. For example, when an SHR is triggered because of T310 timer expires a configured threshold, the UE can further record the measured RSSI. The source node can thus figure out the potential failure occurs whether because of HO too late or heavy traffic in the unlicensed bands.

Proposal 4: MRO reports should be enhanced to include more detail information from LBT procedures.
Proposal 5: RAN3 should support send the MRO report due to LBT failures from target node to the source node.
3 Conclusion

In this paper, we make the following proposals:
Proposal 1: To extend the area scope in MDT configuration for NPN.
Proposal 2: To extend the MDT user consent with NIDs.
Proposal 3: RAN3 to study the scenario where the sensed load is pretty different in gNB and UE side.

Proposal 4: MRO reports should be enhanced to include more detail information from LBT procedures.
Proposal 5: RAN3 should support send the MRO report due to LBT failures from target node to the source node.
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