3GPP TSG-RAN WG2 NR	    R2-1700381
Spokane, USA, 17 – 19 January 2017	
	
Agenda item:	3.5
Source:	Samsung
Title:	Consideration on the impact of slice availability in idle mobility
Document for:	Discussion & Decision
Background
Study for the Next Generation Architecture [1] have recently completed in SA2. Some of the agreements on the support of network slicing are presented below:
	Section 8.3.
2. A UE may provide network slice selection assistance information (NSSAI) consisting of a set of parameters to the network to select the set of RAN and CN part of the network slice instances (NSIs) for the UE.
a) The NSSAI can have standard values or PLMN specific values. The NSSAI (which is used to select the CCNF) is a collection of SM-NSSAIs.
b) The UE may store a Configured and/or Accepted NSSAI per PLMN.
	- The Configured NSSAI is a NSSAI configured by default in a UE to be used in a PLMN before any interaction with the PLMN ever took place.
- The Accepted NSSAI is the NSSAI used by the UE after the PLMN has accepted an Attach Request from the UE. The Attach Accept message includes the Accepted NSSAI. The accepted NSSAI may be updated by MM procedures (see below).
c) If the UE has been provided a Configured or Accepted NSSAI for the ID of the PLMN that the UE accesses, the UE provides this NSSAI in RRC and NAS as described below.
Each SM-The NSSAI in the NSSAI may include:
a. Slice/Service type (SST), which refers to the expected network behaviour in terms of features and services.
b. Information that complements the Slice/Service type(s) to allow further differentiation for selecting from the potentially multiple network slice instances that all comply with the indicated slice/service type(s). This information is referred to as Slice Differentiator (SD).
An SM-NSSAI can include both a Slice/Service Type and Slice Differentiator or just the Slice/Service Type.
The RAN routes the initial access to a CCNF using the NSSAI.
NOTE 3: Whether NSSAI in RAN and NAS are exactly the same, is to be determined during normative phase.
.. 
f) For a "Service Request" the UE is registered/updated and has a valid temp ID, which is sufficient in the RAN to route the request to the serving Common CP NF. It is assumed that the slice configuration doesn't change within the UE's registration areas.
..
Section 8.5. 
5. UE and core network shall at least support tracking area list as registration area for standalone NR and evolved E-UTRA.



Discussion
Given that the concept of network slicing is a complete logical network that includes access network (AN) and CN, there are different scenarios that may or may not affect idle and connected mobility in RAN. For example, 
a. Network slices requiring coverage by a large number of deployed cells e.g. video streaming applications 
b. Slices for eMBB that are supported on high-frequency cells while mMTC slices are not.
c. Localised deployment e.g. a tenant of a network slice (for example, a 3rd party service or application) wanting to utilise only parts of the access network i.e. a group of cells and/or UEs.
Observation.	In NR, a given cell detected by a UE may not support all the network slices that the UE supports. 

There are two approaches in addressing this issue.
LTE approach to cell (re)selection in idle mobility


Taking the priority-based cell (re)selection in LTE as a baseline, absolute priorities can be assigned to different frequencies (in the SI, RRC connection release and etc.) [Section 5.2.4, 2].
After ranking of suitable cells on a frequency, UE camps on the best quality cell: in LTE, ‘camping on a cell’ is defined to mean that ‘UE has completed the cell selection/reselection process and has chosen a cell. The UE monitors system information and (in most cases) paging information’. It is assumed that gNB does not broadcast any service-related information. 
If, after receiving SI, the UE detects change of tracking area, it performs random access procedure (Msg1, 2) and RRC connection establishment (Msg3, 4, and 5) to send tracking area update (TAU) request to the network. Under the current agreement 2.f (highlighted in section 1) in SA2, slice configuration would not change as long as the UE is within the registration area. In other words, the network can update configured network slice information at TAU.
Observation.	Information on the network slice configuration may be updated to UE when registration area update is triggered.

One aspect of this approach is that it does not take into account the differences in radio-level service provision within a TA. 
For example, frequencies in higher range (e.g. mmWave) may be given higher priority to UEs targeted towards eMBB. If UE supports both eMBB and MTC, frequencies that support both may be given higher priority e.g. sub 6GHz cells. In the case of the latter, MTC service may not be provided in every cell, since one cell may provide extended coverage as in NB-IoT or eMTC.
Observation.	Not every cell may support radio resource configuration that the UE requires.
It may be useful for a cell to broadcast information on whether it supports certain types of traffic to indicate that it can support radio level QoS (e.g. MTC/eMBB/URLLC…).

Use of broadcast information in cell (re)selection


As with above, high priorities can be assigned to frequencies that are likely to support the use cases in which UE is interested e.g. mmWave cells prioritised for eMBB. 
UE selects the best suitable cell on the frequency, and receives SI from the cell, which indicates supported services [3]. For example, in LTE, the support of eMTC is indicated in MIB. SI may also indicate which services are supported at neighbouring frequencies e.g. ‘gNB1-f1 supports eMBB‘; ‘f2 supports both eMBB and MTC’.
On finding that gNB1-f1 does not support the service UE is interested in, UE searches for cells on other frequencies, subject to priority handling (e.g. non-mmWave frequency of lower value range); suitable cells are ranked based on the cell quality, and UE acquires the SI from the best one. 
Observation.	With SI broadcasting service information, inter-frequency cell reselection is invoked only when necessary. As the reselected cell would be the best cell on the frequency, interference on other cells should be less of a concern.

Once UE has camped on the cell on the carrier that supports the services it is interested in, the UE monitors for paging. When MT data (targeted towards a particular service) arrives at the network, the core network can page cells on the carriers that supports the relevant service. 
Proposal.	In NR, cell (re)selection due to idle mobility needs to be service-aware to support radio-level QoS.
[bookmark: _GoBack] 
Summary
Observation.	In NR, a given cell detected by a UE may not support all the network slices that the UE supports. 
Observation.	Information on the network slice configuration may be updated to UE when registration area update is triggered.
Observation.	Not every cell may support radio resource configuration that the UE requires.
Observation.	With SI broadcasting service information, inter-frequency cell reselection is invoked only when necessary. As the reselected cell would be the best cell on the frequency, interference on other cells should be less of a concern.

Proposal. 	In NR, cell (re)selection due to idle mobility needs to be service-aware to support radio-level QoS.
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