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1. Introduction
RAN#75 in March approved a 5G WID [1] on New Radio (NR) access technology, which targets a unified framework for traffic with diverse QoS requirements e.g. enhanced mobile broadband (eMBB), massive machine-type-communications (mMTC), ultra-reliable and low latency communications (URLLC).
During RAN2 meetings in SI/WI phase, the following agreements related to RAN slicing were achieved in NR.
-------------------------------------------------------------------------------------------------------------------------------------------
[bookmark: _GoBack]RAN2 Agreements (#AH Jan.2017)
Agreements
1	As in LTE, UE can prioritise a frequency based on service. On the selected frequency the UE attempts to camp on the best cell.
2	Suitability criterion: Cell quality is above a threshold; Cell is not barred; Cell belongs to selected/R (E) PLMN. Other conditions (if any) are FFS.
3	Cell broadcasts (e.g. in minimum SI) the service(s) supported by it.
FFS for which services (e.g. MBMS, CSG, V2X, URLLC) we apply this mechanism.
FFS how this might apply for the case of network slices.
FFS whether a cell may also broadcast service(s) supported in neighbouring frequencies.

Agreements:
1:	RAN2 understanding is that traffic for different slices is handled by different PDU sessions.
2	Network can realise the different network slices by scheduling and also by providing different L1,2 configurations.
3	UE should be able to provide assistance information for network slice selection in RRC message, if provided by NAS.
FFS whether it is possible to provide different PRACH, access barring and congestion control information for different slices.
4	Above agreements and FFS are also applicable for LTE connected to 5G-CN.

-------------------------------------------------------------------------------------------------------------------------------------------
This contribution discusses RAN2 aspects of connected mobility to support RAN slicing.
2. 	Considerations for Connected Mobility for Slicing
2.1 RRC aspects
According to SA/RAN agreement/consensus, UE can be connected for multiple network slices. Each network slice provides one or multiple services. So the slice may have different mobility requirement depending on associated service type. In conventional LTE, both voice and data (including mMTC for normal coverage) are supported by common HO procedure. For NB-IoT, no HO is supported in LTE. In NR, especially for forward compatibility, it is beneficial to support different HO requirement per service based on different HO procedure. For example, UE behavior of measurement and report for mMTC is less stringent than those for URLLC. To support this flexibility, UE may need different RRC configuration for HO according to different RAN part for slice/service. Different RRC configuration for HO may be enabled by single or multiple RRC procedure for HO. It is not preferable to operate multiple HO procedures at UE, from the UE complexity aspect. In addition, the handling of multiple HO triggering may not be easily managed and may cause complicated UE behavior such as selection for single HO decision. 
Observation 1: Different RRC configuration for HO may be needed, but cause complicated UE behavior for handling multiple HO triggering points.
Proposal 1: Only single RRC procedure for HO is supported for a UE whatever number of RAN parts of slice/service is configured to the UE.
By the way, handling of different RRM measurement requirement should be supported even based on single RRC connection. Separation of viewpoint to network and UE is helpful for discussion. From the UE perspective, it is sufficient to meet RRM measurement requirement for the most stringent one among multiple at the UE. In other words, single decision to HO triggering is made at a UE. However this does not mean that network also support only the most stringent one, since the most stringent one at UE side may be different per UE from the network perspective. In other words, common HO procedure based on common measurement resource regardless of different RRM measurement requirement at UE may not feasible and scalable. Therefore different RRM measurement requirement for different numerology/slice/service should be supported by network by means of other methods. HO metric such as latency or measurement accuracy is highly related to how/what measurement resource is configured. RAN1 has discussed about CSI-RS-based L3 mobility which can enable such different handling for different HO requirement. From RAN2 perspective, SS-based L3 mobility can be applied commonly and CSI-RS-based L3 mobility is optionally supported by UE-dedicated signaling.
Observation 2: Single RRC connection at UE implies that single decision for HO triggering is made at a UE.
Observation 3: Network supports different RRM measurement requirement based on CSI-RS measurement, in addition to SS measurement.

2.2 Slice-awareness
Slice availability may be different per cell depending on the slice policy, resource sharing among slices or slice-specific cell deployment. During RRC connection establishment, UE can indicate to network about slice configuration which was already configured during initial attach. If cell-specific slice availability is supported for HO procedure, network can configure UE with white cell list for measurement or with different measurement resource (e.g. different CSI-RS resource configuration) mapped to different neighbor cell. Therefore slice-awareness for RRM measurement at UE side is not needed to support slice-aware HO.
Proposal 2: UE does not need to be aware of cell or RRM measurement resource in terms of slice.

2.3 Measurement framework
Different HO requirement is enabled by different measurement resource and reporting parameters. Granularity of measurement resource should be minimized. UE may be configured with multiple measurement resources which lead to different measurement quantity or accuracy from the service perspective. As mentioned above, both SS and CSI-RS can be used for RRM measurement. RAN2 already agreed on separate HO mechanism based on either SS or CSI-RS so that network can decide accurate HO decision based on separate measurement result. For slice-specific HO, the same motivation can be considered to separate measurement report corresponding to different type of slice/service. Since there is no one-to-one mapping between slice/service and numerology/RS type, network can configure any measurement resource with certain numerology/RS type for any slice/service, up to the network decision. Even though some slices/services can be served by common measurement resource (i.e. SS), other slices/services which have different RRM measurement requirements, should be served by dedicated measurement resource (i.e. CSI-RS). Note that the dedicated measurement resource is also used for RRM measurement to a carrier, as in the current measurement framework in LTE. Therefore slice-specifically assigned measurement resource should be configured as part of measurement object, in other words, measurement sub-object. By the way, RAN2 already agreed on the following at RAN2#97b meeting:
Agreements
1	In NR, a measurement object is corresponding to one carrier frequency. 
2	As part of the Measurement Object it is possible to configure a list of CSI-RS resource specific configurations for RRM measurement. (If this CSI-RS configuration is found to be usable for other purposes then its placement in the measurement object can be reconsidered)

The agreement above implies that HO triggering condition is based on measurement object including SS and a list of CSI-RS per carrier. It is aligned with the assumption of single HO triggering point, since single HO triggering is derived from the SS or CSI-RSs which are associated into single measurement object. In addition to the current agreement above, UE should report to network separate measurement quantity for each CSI-RS resource, so that network can distinguish different CSI-RS configuration which can be useful for HO decision based on slice/service dependent measurement result. If measurement quantity of each CSI-RS configuration is mixed, network may have overestimated or underestimated understanding on HO decision.
Observation 4: Differentiated HO procedure for different type of slice/service can be supported by separate CSI-RS configuration and report regarding to measurement sub-object.
Proposal 3: UE should measure and report separately on each configured CSI-RS measurement resource set among multiple in single measurement object.

3. Summary
Based on the discussion and identified observations in this contribution, we propose followings:
Observation 1: Different RRC configuration for HO may be needed, but cause complicated UE behavior for handling multiple HO triggering points.
Observation 2: Single RRC connection at UE implies that single decision for HO triggering is made at a UE.
Observation 3: Network supports different RRM measurement requirement based on CSI-RS measurement, in addition to SS measurement.
Observation 4: Differentiated HO procedure for different type of slice/service can be supported by separate CSI-RS configuration and report regarding to measurement sub-object.

Proposal 1: Only single RRC procedure for HO is supported for a UE whatever number of RAN parts of slice/service is configured to the UE.
Proposal 2: UE does not need to be aware of cell or RRM measurement resource in terms of slice.
Proposal 3: UE should measure and report separately on each configured CSI-RS measurement resource set among multiple in single measurement object.
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