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1   Introduction

In RAN2#99 meeting, inter-RAT measurement framework for NR SN addition and LTE-NR handover was discussed and following agreements were made [1]:
Agreements for LTE inter-RAT measurements of NR

1
Beam measurement results can be configured by LTE eNB for EN-DC and inter-RAT handover from LTE to NR.

FFS Whether the LTE measurement report includes beam measurement results e encoded in LTE RRC format or NR RRC format.
2
NR measurement results are based on NR SSB for L3 mobility purpose
FFS Whether NR SN serving cell measurements are provided in LTE measurement reports. 

In this paper, we discuss the issues which were discussed but no agreements were made for the same. 

2   Discussion
In RAN2#99 meeting, following points were left open:
1) Whether the LTE measurement report includes beam measurement results encoded in LTE RRC format or NR RRC format.
2) Whether NR SN serving cell measurements are provided in LTE measurement reports.

In this paper, we try to provide some insights for each of the above points which may help to make appropriate decision on the necessity and configuration of different measurement parameters.

Requirements of Beam Measurements and MN Load Balancing

Given that RAN2 has only 2 meetings time to specify the NSA framework, it needs to be discussed which features should be prioritized within the time frame available. RAN2 has agreed to support LTE MN initiated inter-SN load balancing and support of beam reporting framework, however the specification of the given features may not be too essential for the first NSA release.

Load balancing is performed in multiple levels. The first level being intra-SN load balancing where SN may move flows of UEs from one carrier to another carrier. This type of load balancing is expected to be performed by NR SN itself. The second level being the case where load of SN (combined load of all cells of an SN) becomes too large for SN to manage itself and UE traffic needs to be moved to another SN. Such type of load balancing could be performed by LTE MN. Note that, 2nd stage of load balancing is only required when 1st stage of load balancing is not sufficient. Knowing that, it can be expected that inter-SN load balancing would only occur for scenarios where highly dense user density exists with high data rate demanding applications. We believe that such scenario is not expected to happen during the first few years of NR deployment, as user density and application requirement will not increase rapidly. Hence, this feature is not expected to be urgent and can potentially be introduced after December 2017 NSA freeze date.
Proposal 1: LTE MN initiated inter-SN load balancing feature is not essential to be specified by December 2017 NSA release

Beam reporting framework is required for allocating dedicated RACH resources in target NR node, which is used to reduce connection establishment time. This feature is essential for NR standalone mobility because of strict latency requirement, however, there does not seem to be significant requirement of this feature for the case of NR SN addition and inter-RAT HO. Given that beam reporting framework would require significant standardization (e.g. changes to LTE specifications) and implementation (e.g. developing UE and LTE base station modules) efforts, it seems preferable that the feature can potentially be introduced by June 2017 NR release.

Proposal 2: LTE beam reporting framework for NR measurements is not essential to be specified by December 2017 NSA release
 Encoding Beam Measurements within LTE measurement report

Beam measurements would be reported by UE to LTE PCell when LTE node configures measurements on NR frequencies. Beam measurements are primarily required to allocate dedicated RACH resources for a subset of beams during connection establishment. Since, target NR node would be responsible for allocation of dedicated RACH resources, the main responsibility of LTE serving node would be to transmit beam measurements to the target NR node. Currently, it is difficult to understand the motivation for need of LTE MN to understand the beam measurements reported by UE.

Beam measurements for neighbor NR cells can either be encoded in LTE RRC or NR RRC format. The main advantages of using LTE RRC encoding for beam measurements are:

3) Consistency in measurement report format where both cell level and beam level measurements are encoded in LTE RRC

4) Reduces cross-dependencies of NR and LTE specifications and isolates the impact of future NR releases from LTE modules

5) LTE RRC encoding simplifies the scenario where LTE MN in future may need to understand and apply beam level measurements

While, the primary advantage of using NR RRC encoding for beam measurements is that LTE node does not need to transcode beam measurements from LTE RRC IEs to NR RRC IEs before sending the measurements to target NR node. 
From UE perspective, there does not seem to be much difference with respect to implementation complexity of the two approaches. However, we are slightly inclined towards using LTE RRC encoding to reduce implementation complexity and forward compatibility.
Proposal 3: LTE measurement report includes beam measurement results encoded in LTE RRC format
NR Serving Cell Measurement Reporting
In LTE, each measurement report includes measurements of serving cells configured to UE, which are subsequently used by the serving node to make SCell mobility related decisions (e.g. SCell release or SCell change). Similarly for EN-DC and NGEN-DC, inclusion of NR serving cell measurements can be used by the LTE MN to make inter-SN load balancing decisions. Note that load balancing decision can be made without knowledge of serving cell measurements, however such decisions lead to sub-optimal network performance.
For inter-SN load balancing scenario, LTE MN needs to understand the quality of serving NR SN. The same can be accomplished by using only NR PSCell measurements (i.e. NR SCell measurements are not taken into account for inter-SN load balancing decisions). Also, including other NR SCell measurements only increases the report overhead without bringing additional benefit. Hence, only NR PSCell measurements should be included within LTE measurement report.
As already stated before that beam measurements are mostly required during connection establishment phase for RACH resource allocation, it does not make much sense to include beam results of NR PSCell in LTE measurement reporting because LTE node is not expected to use the information. Hence for simplicity, beam level measurement reporting of NR PSCell can be avoided. 

Observation 1 NR PSCell measurement results can be helpful for LTE MN to make SN mobility decisions
Proposal 4: When UE is configured with EN-DC or NGEN-DC, NR PSCell cell level measurements can be included within LTE measurement report. Beam level measurements of NR PSCell are not included.
The next question is whether NR PSCell measurement is included in every LTE measurement report or only for the case when measurement report is triggered due to NR related measurement events (i.e. event B1/B2 for NR). Given that NR SN measurements are only required for the case when LTE MN is performing inter-SN load balancing, LTE MN is not expected to use NR PSCell measurements when A series events are triggered. Hence, it seems reasonable to include the NR PSCell measurements only when NR related measurement events are triggered.
Proposal 5: NR PSCell measurements are included within LTE measurement report only for the case when event B1 or B2 is triggered for NR
Also, it is important that we provide the mechanism by which LTE MN can easily understand the NR PSCell measurements without performing any additional operations or signaling exchange. To enable this, it seems reasonable to encode the results in LTE RRC. Regarding reporting of PSCell ARFCN value by UE, it is not clear why the information is required by LTE MN. ARFCN value would be mainly required to perform intra-SN inter-cell mobility procedures. Since, LTE MN is expected to be aware of NR SN identity, ARFCN value is not required by LTE MN in order to make inter-SN mobility decisions. Hence, it would be sufficient to include the NR PSCell measurements in a separate container as compared to the container used by other SCell measurements.
Proposal 6: For EN-DC and NGEN-DC, NR PSCell measurements included within LTE measurement report are encoded using LTE RRC

Proposal 7: RAN2 to discuss the requirement for including ARFCN value of NR PSCell within LTE measurement report
3   Conclusion
Following observations and proposals are made in this paper:
Observation 1
NR PSCell measurement results can be helpful for LTE MN to make SN mobility decisions
Proposal 1:
LTE MN initiated inter-SN load balancing feature is not essential to be specified by December 2017 NSA release
Proposal 2:
LTE beam reporting framework for NR measurements is not essential to be specified by December 2017 NSA release
Proposal 3:
LTE measurement report includes beam measurement results encoded in LTE RRC format
Proposal 4:
When UE is configured with EN-DC or NGEN-DC, NR PSCell cell level measurements can be included within LTE measurement report. Beam level measurements of NR PSCell are not included.
Proposal 5:
NR PSCell measurements are included within LTE measurement report only for the case when event B1 or B2 is triggered for NR
Proposal 6:
For EN-DC and NGEN-DC, NR PSCell measurements included within LTE measurement report are encoded using LTE RRC
Proposal 7:
RAN2 to discuss the requirement for including ARFCN value of NR PSCell within LTE measurement report
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