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1 Introduction

This paper discusses some remaining issues regarding inter-RAT mobility between EUTRA and NR, covering both idle and connected as well as changes required to TS 38.331 and TS 36.331.

2 Discussion on idle mode mobility
2.1 Summary of current status
Agreements from RAN2 Ad Hoc in Vancouver

R2-1800354
Additional SIB in EUTRAN for supporting NR SA deployments
Ericsson
discussion

Agreements:

1
Adopt the additional SIB (SIB22) that contains the inter-RAT cell re-selection to NR in LTE.

2
Contents of the SIB22 is based on the NR inter-frequency cell reselection related system information block in NR and at the same time similar with existing LTE.
R2-1801204
Inter-RAT cell reselection between NR and LTE
Huawei, HiSilicon
discussion
Rel-15
NR_newRAT-Core

Agreements:

1
The principle of the inter-RAT cell reselection from NR to LTE could take that of the inter-RAT cell reselection in LTE as the baseline.

2
The parameters related to the inter-RAT cell reselection from NR to LTE should be embodied as other SI.
2.2 General

We think there is no real need to support cell change order i.e. cell re-selection, handover and redirection upon connection release are sufficient for a first baseline. Further additions may be considered at later stages e.g. for IRAT mobility in inactive/ light connected (that is not specifically considered at this statge). Hence we propose:
Proposal 1
No need to support cell change order, at least not as part of the first/ initial baseline
2.3 Cell reselection

RAN2 agreed to introduce in LTE a SIB for cell reselection to NR, and that contents is based on the NR inter-frequency cell reselection related system information block in NR and at the same time similar with existing LTE. Some considerations regarding which parameters to be included:

· Include the basic set of parameters as used in other priority based inter-RAT reselection cases i.e. t-Reselection and per NR frequency: cell reselection priority and thresholds, suitability related parameters (q-RxLevMin, p-Max, q-QualMin). 

· Also include N (beams for determining NR cell quanlity) and MFBI.

· For now, not introduce: mobility state based speed scaling, reduced measurement performance,
Hence for we propose:
Proposal 2
Within 36.331, in SIB2N for reselection to NR include:

· 
a basic set of parameters as used in other priority based inter-RAT reselection cases i.e. t-Reselection and per NR frequency: cell reselection priority and thresholds, suitability related parameters (q-RxLevMin, p-Max, q-QualMin)

· N (beams for determining NR cell quanlity) and MFBI

2.4 Mechanism upon connection release

RAN2 already made some agreements regarding inter-RAT mobility upon connection release i.e.

· The NR RRC connection release kind of message can include a redirected carrier frequency and idle mode mobility control information (dedicated priorities)

· Redirection is supported between NR and LTE (both directions, and both connected to NG Core and EPC)

It seems rather straightforward to extend the existing mechanism in LTE RRC connection release to cover NR. For the other direction the same applies.
Proposal 3
Within LTE RRCConnectionRelease, extend the IRAT mobility related mechanisms to cover NR (i.e. redirection and idle mode mobility control/ dedicated priorities). Likewise, in NR RRCRelease 38.331 support the same mechanisms for IRAT redirection and idle mobility to LTE
3 Discussion on connected mode mobility

3.1 Summary of current status

Agreements R2#101 meeting in Athens

R2-1802642
RRC procedures for inter-RAT mobility from E-UTRA to NR
Ericsson
discussion
Rel-15
NR_newRAT-Core

Agreements for inter-RAT HO from E-UTRA to NR
1
Modify the legacy MobilityFromEUTRACommand to allow transfer of NR RRC message e.g. RRCReconfiguration to enable inter-RAT handover to NR (applicable to LTE/EPC and LTE/5GC)
2
Inter-system, inter-RAT handover from E-UTRA/EPC to NR will require a full configuration to reset the radio bearers.

3
In order to keep the SDAP and PDCP configurations during intra-system, inter-RAT handover from E-UTRA/5GC to NR, delta-configuration for the radio bearer configuration can be used.

4
Align the handling of PDCP/SDAP and security parameters in all intra-5GC handover scenarios (i.e. intra-NR, intra-E-UTRA, and inter-RAT where both source and target node use 5GC).

R2-1802643
RRC procedures for inter-RAT mobility from NR to E-UTRA
Ericsson
discussion
Rel-15
NR_newRAT-Core

Agreements

1
MobilityFromNRCommand allows transfer of LTE RRC message e.g. RRCConnectionReconfiguration to enable inter-RAT handover to LTE (applicable to handover to LTE/EPC and LTE/5GC)
2
For inter-system inter-RAT handover from NR to E-UTRA/EPC, the UE is configured via the RRCConnectionReconfiguration message (full configuration) carried by NR, as in legacy inter-RAT handover procedure.

3
In order to keep the SDAP and PDCP configurations during intra-system, inter-RAT handover from NR to E-UTRA/5GC, delta-configuration for the radio bearer configuration can be used.

4
Security procedures for inter-system handover to E-UTRA/EPC should follow legacy inter-RAT handover procedures i.e. be configured with 36.331 SecurityConfigHO.
R2-1802480
Message content in inter-RAT handover
Huawei, HiSilicon
discussion
Rel-15
NR_newRAT-Core
R2-1800559
Agreements

1:
In handover between LTE connected to 5GC and NR, QoS flow related handling follows the principles defined for intra-NR handover and related information should be included in HandoverPreparationInformation.

2:
The same measurement related content is included for the inter-RAT handover from LTE to NR as for the SN addition case in EN-DC.

=>
TP to drafted for next meeting.

R2-1802288
Support EPS fallback for voice in NR
Huawei, HiSilicon
discussion
Rel-15
NR_newRAT-Core

Agreements
1:
EPS fall back to E-UTRAN for voice by HO and redirect procedure are supported. For the HO case no change to the HO procedure is needed compared to any other handover from NR to E-UTRA/EPC.

R2-1802357
Emergency/Voice Fallback from NR to LTE
Ericsson
discussion

=>
FFS whether there is a need for a CN indication in the redirection to LTE (No conclusion offline discussion #47, Ericsson)

3.2 Handover related mechanisms

HO procedure i.e. reconfiguration with sync and key refresh

Handover to NR

RAN2 agreed to extend the LTE MobilityFromEUTRACommand with an container for an NR message. RAN2 also agreed that the full NR configuration is included in the NR message, except for SDAP and PDCP for which delta signalling applies. There still is a need to discuss a number of remaining issues:

· Main remaining issue concerns which NR message to include in the NR container. We think it is preferrable to re-use the RRCReconfiguration message, alike upon HO to LTE, and because the message contents is largely the same (and we think it would be good to avoid duplication)

· RAN2 agreed to use delta signalling for SDAP and PDCP and full configuration for other parts. We understand this means any previously configured NR SCG configurations are not considered as baseline for delta

· A further question is how to specify the HO to NR procedure in TS 38.331. For this we also think NR reconfiguration procedure should be re-used
· In LTE a dedicated procedure was introduced for used for HO to LTE and, but most aspects are the same as upon intra-LTE HO, there is a lot of duplicate procedure text

· We prefer to avoid this duplication by merging the HO to NR procedure with the existing NR reconfiguration procedure. We think the few differences are easy to specify by conditions and if/ else
· Besides the container for IRAT messages, the LTE LTE MobilityFromEUTRACommand includes additional fields which need some discussion:

· Field nas-SecurityParamToEUTRA may be re-used

· systemInformation: not needed as essential system information can be included in NR RRCReconfiguration message
Altogether we propose:

Proposal 4
Use the NR RRCReconfiguration message for HO to NR

Proposal 5
Within NR RRC, specify HO to NR within the RRCReconfiguration procedure (i.e. merge the procedures)
Handover from NR

RAN2 agreed to introduce a MobilityFromNRCommand including a container for transfer of an LTE RRCConnectionReconfiguration message. There still is a need to discuss a number of remaining issues:

Some further remarks:

· Besides the container for IRAT messages, the LTE LTE MobilityFromEUTRACommand that can be considered as baseline, includes additional fields which need some discussion:

· As discussed in the previous, we think there is no need to support Cell Change Order (CCO, i.e. also not any related options/ parameters e.g. T304)
· There may be a need for a field similar to nas-SecurityParamToEUTRA
· We think there is no need to transfer LTE SI as the essential LTE SI can be included in the LTE RRCConnectionReconfiguration message
Altogether we propose:

Proposal 6
The NR MobilityFromNRCommand message includes no fields other than the container for the LTE RRCConnectionReconfiguration message, and possibly a field similar to nas-SecurityParamToEUTRA
RRM measurements

The B-type events in the current TS 36.331 were already extended to cover handover to NR i.e. B2 was considered not required for NSA but anyhow changed as affecting the same ASN.1 parts. Hence we assume no further changes are needed to TS 36.331.

In 38.331 so far no RRM measurement reporting is specified for IRAT mobility. We think that for for HO to EUTRA, we need to introduce support B1 and B1 in accordance with previous RAN2 agreements (based on R2-1708705):
Agreements:

1:
The following events for inter RAT measurements from NR to LTE are supported:

Event B1: Inter RAT neighbour becomes better than threshold

Event B2:
 PCell becomes worse than threshold1 and inter RAT neighbour becomes better than threshold2

2:
Periodical inter-RAT measurement report configuration shall be supported in NR.

3: The measurement object for LTE in NR specification could reuse structure of measurement object for LTE frequency defined in LTE specification.

4: introduce separate MeasResults IE for NR and LTE.

We think these agreements are sufficient to progress the stage 3 details and hence note the following:

Observation1
To support IRAT HO between LTE and NR, several changes are needed to the RRM parts of TS 38.331: introduction of inter-RAT measurements, including event B1 and B2 as well as periodical measurement reporting. There however seems no need for additional agreements to define an initial stage 3 baseline
Inter-node messages

TS 36.331 includes the HandoverCommand and HandoverPreparationInformation inter node messages that apply in case of HO to an LTE target MN. We think that, at least initially there is no need to support adding or keeping an NR SCG upon HO to LTE. Also given that transfer of NR capabilities is already supported within HandoverPreparationInformation, we think no changes are needed to 36.331 other than clarifying in which case NR capabilities are included in HandoverPreparationInformation (as for any RAT).
Current TS 38.331 already includes the HandoverCommand and HandoverPreparationInformation inter node messages that apply in case of HO to an NR target MN. We think that IRAT mobility does not impose any additional requirements for these INR. I.e. it should be sufficient if these INMs support basic intra-NR HO.

Observation2
To support IRAT HO between LTE and NR, no changes are needed to the RRC inter-node messages defined in TS 36.331 and in TS 38.331 (i.e. inter-RAT mobility does not impose additional requirements on these INM compared to baseline intra-RAT HO)
Some discussion may be needed whether in NR RRC we want to specify something regarding which UE capabilities source RAN node may or shall (not) include upon HO to NR (as in LTE RRC).

4 Conclusion & recommendation
This paper aims to identify the changes required to support a baseline inter-RAT mobility between EUTRA and NR, covering both idle and connected as well as changes required to TS 38.331 and TS 36.331. In particular, the document includes the following proposal that RAN2 is requested to discuss and conclude.

Proposal 1
No need to support cell change order, at least not as part of the first/ initial baseline
Proposal 2
Within 36.331, in SIB2N for reselection to NR include:

· A basic set of parameters as used in other priority based inter-RAT reselection cases i.e. t-Reselection and per NR frequency: cell reselection priority and thresholds, suitability related parameters (q-RxLevMin, p-Max, q-QualMin)

· N (beams for determining NR cell quanlity) and MFBI

Proposal 3
Within LTE RRCConnectionRelease, extend the IRAT mobility related mechanisms to cover NR (i.e. redirection and idle mode mobility control/ dedicated priorities). Likewise, in NR RRCRelease 38.331 support the same mechanisms for IRAT redirection and idle mobility to LTE

Proposal 4
Use the NR RRCReconfiguration message for HO to NR

Proposal 5
Within NR RRC, specify HO to NR within the RRCReconfiguration procedure (i.e. merge the procedures)

Proposal 6
The NR MobilityFromNRCommand message includes no fields other than the container for the LTE RRCConnectionReconfiguration message, and possibly a field similar to nas-SecurityParamToEUTRA
Observation1
To support IRAT HO between LTE and NR, several changes are needed to the RRM parts of TS 38.331 i.e. EUTRA specific measurement object, reporting configuration and results covering event B1 and B2 as well as periodical measurement reporting. There however seems no need for additional agreements to define an initial stage 3 baseline
Observation2
To support IRAT HO between LTE and NR, no changes are needed to the RRC inter-node messages defined in TS 36.331 and in TS 38.331 (i.e. inter-RAT mobility does not impose additional requirements on these INM compared to baseline intra-RAT HO)
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