3GPP TSG-RAN WG2 #NR Ad Hoc
R2-1700594
Spokane, USA, 17th – 19th January, 2017
Agenda item:

3.5
Slicing
Source:

NEC
Title:

RAN impact of Network slicing
Document for:

Discussion and Decision

1. Introduction
SA2 has completed the study phase for the network slicing and made the conclusions in TR23.799 [1]. RAN3 also made some progress and sent the LS on Network slicing and QoS for NR to RAN2, where some questions to RAN2 are included [2]. However, there have been very limited discussions in RAN2 so far. In this contribution, we discuss the RAN aspect of the Network slicing and provide our views.
2. Discussion
2.1
Impact of CN slicing on RRC connection establishment
SA2 has defined the network slicing framework, where we call it “Core Network (CN) slicing” to differentiate the possible network slicing in radio resources (“RAN slicing”). From RAN2 point of view, it is still not clear how the CN slicing would impact on the radio interface even for the fundamental aspect. Note that the common network function (e.g., Common CP Network Function (CCNF), to which all 5G UEs are accessible) is not counted as a CN slice.

For example, if the CN slicing is supported in the 5G-CN [3] and a gNB is connected to the 5G-CN, the RRC connection establishment in a cell of the gNB may or may not be impacted. In other words, it is not entirely clear whether the RRC connection establishment can be transparent to the CN slicing or the RRC connection cannot be established for a UE not supporting any of available CN slicing in the cell, given that some CN slicing are not available in some cells.

RRC connection establishment for Attach, TAU:

Considering the CN slicing is literally a core network level functionality, the CN slicing should not impact on RAN level procedure/functionality. Thus the RRC connection establishment at least for the Attach or CN level location update like TAU in LTE should not be impacted. If some interaction is necessary between the UE and the CN, it could be achieved after or during the Attach or TAU procedure in NAS level. Therefore, the RRC connection should be able to be established for the Attach or TAU regardless of the CN slicing, unless the access control based on the CN slicing will be introduced.
Observation 1: RRC connection establishment will not be impacted by the CN slicing at least for Attach, TAU.
RRC connection establishment for Service request:

For the NAS service request, the CN slicing may or may not impact on the RRC connection establishment. At first, it can be expected easily that when all CN slices supported by the operator network are available everywhere (i.e. all cells) in the operator’s network coverage, the RRC connection establishment for the NAS service request will not be impacted by the CN slicing.
Observation 2: if all CN slices supported by the network are available in all cells of the network coverage, the RRC connection establishment for the NAS service request will not be impacted by the CN slicing.

Next, we discuss the case in which the RRC connection establishment may potentially be impacted by the CN slicing. One possible scenario would be a part of CN slicing supported by the operator network is not supported in some areas (i.e. some cells of gNBs), which is asked to SA2 in the incoming RAN3 LS [2]. In this scenario, the UE in RRC_IDLE may camp on a cell where the intended CN slicing is not available. Note that it should be discussed separately whether the CN slice availability in terms of RAN (e.g. cell) level is known by the UE in RRC_IDLE, but we simply assume there is no such information available for the UE in RRC_IDLE, until SA2 gives feedback to RAN3 questions.
Looking at the agreements on Network slicing in the section 8.1 of TR23.799 [1], the descriptions can be seen as excerpted below. In the text highlighted in yellow, it is said that the UE may provide the NSSAI to the network to select the RAN and CN part of the NSI for the UE. Also in the texts in green, it is said that the UE provides the NSSAI in RRC and NAS, and the RAN routes the initial access to a CCNF using it. The CN part of the NSI is selected by the CN, not RAN. From these texts, it can be understood that the RAN node (e.g. gNB) routes the initial access to an appropriate CCNF according to the UE assistance information (i.e. NSSAI) in RRC.
It seems that the NSSAI is like a DCN-ID in the eDECOR. So, it could be natural to assume that the NSSAI is sent in the RRCConnectionSetupComplete message to the gNB. If the CN slice indicated by the NSSAI is not available in the cell, the UE may be rerouted to other cell via e.g. handover. Thus, we consider that the even for the NAS service request, the RRC connection establishment will not be impacted by the CN slicing as a baseline assumption.
Observation 3: Even if some CN slices supported by the network are not available in some areas of the network coverage, the RRC connection establishment for the NAS service request in those areas will not be impacted by the CN slicing as a baseline.

One thing to be discussed further is the need of enhancement or optimization for the case where the UE performs the RRC connection establishment for the NAS service request in a cell, but the intended/configured CN slice is not supported in the cell. We consider this is more or less related to the RAN3 and SA2 areas and suggest waiting for further input from RAN3 and SA2, e.g. regarding the CN slice availability.
Observation 4: after receiving further input from other WGs regarding the CN slice availability, it can be discussed whether any enhancement or optimization is necessary in the case where an intended CN slice of a UE is not available in the serving cell in which the UE performs the RRC connection setup for NAS service request.

Based on the discussions and observations above, we propose as follows:
Proposal 1: RAN2 to discuss the observations 1-4 above and agree on the following working assumptions:

· The RRC connection establishment will not be impacted by the CN slicing at least for Attach, CN level location update (like TAU in LTE).
· For the NAS service request, if all CN slices supported by the network are available in all cells of the network coverage, the RRC connection establishment will not be impacted by the CN slicing.
· For for the NAS service request, even if some CN slices supported by the network are not available in some areas of the network coverage, the RRC connection establishment in those areas will not be impacted by the CN slicing as a baseline. The need of an enhancement or optimization is FFS.
Proposal 1a: if the proposal 1 is agreed, RAN2 to ask SA2 and RAN3 of their confirmation on the RAN2 working assumptions as well as further input on the CN slicing.
	8.1
Agreements on Key Issue #1: Network slicing [1]
The following bullets are the current status of agreements on the network slicing:

1.
The network slice is a complete logical network (providing Telecommunication Services and Network Capabilities) including AN and CN. Whether RAN is sliced is up to RAN WGs to determine:

a)
AN can be common to multiple network slices.
b)
Network slices may differ for features supported and Network Functions optimisations use cases.

c)
Networks may deploy multiple Network slice instances delivering exactly the same optimisations and features as per but dedicated to different groups of UEs, e.g. as they deliver a different committed service and/or because they may be dedicated to a customer.
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 (see sub-bullet 2c for the SM-NSSAI definition), each allowing the network to select a particular slice.
…. (omitted)
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:
…. (omitted)

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 (see bullet 4 for CCNF definition).
…. (omitted)
3.
If a network deploys network slicing, then it may use UE provided network slice selection assistance information to select a network slice. In addition, the UE capabilities and UE subscription data may be used.

4.
A UE may access multiple slices simultaneously via a single RAN. In such case, those slices share some control plane functions, e.g. AMF and Network Slice Instance Selection Function. These common functions are collectively identified as CCNF (Common Control Network functions).

5.
The CN part of network slice instance(s) serving a UE is selected by CN not RAN.
…. (omitted)


2.2
Support of CN slicing in RAN
In RAN3 LS [2], it is asked to SA2 whether the network slice (which would be the CN slice to our understanding) is considered to be available within whole RAN or not, as shown below:
	On Slice availability and mobility:

Q1 (to SA2): Is a network slice considered to be available within the whole RAN or should it be assumed that slice availability is not guaranteed within the whole network? If slice availability cannot be guaranteed within the whole RAN, is there any assumption on areas within which availability can be assumed?
Q2 (to SA2 and RAN2): Does network slice availability/unavailability impact idle and connected mode mobility?


In RAN2#96, there were some contributions discussing the CN slice availability but there seemed to be different views on this. Since this aspect is highly depend on the modelling of the core network architecture, we consider it would be better to wait further SA2 input regarding the CN slicing availability.
Proposal 2: RAN2 to wait for SA2 input on the availability of the CN slicing.

3. Conclusion

In this contribution we discussed the RAN aspect of the Network slicing with focusing on the CN level network slicing. We finally made the following observations and proposals.
Observation 1: RRC connection establishment will not be impacted by the CN slicing at least for Attach, TAU.
Observation 2: if all CN slices supported by the network are available in all cells of the network coverage, the RRC connection establishment for the NAS service request will not be impacted by the CN slicing.

Observation 3: Even if some CN slices supported by the network are not available in some areas of the network coverage, the RRC connection establishment for the NAS service request in those areas will not be impacted by the CN slicing basically.

Observation 4: after receiving further input from other WGs regarding the CN slice availability, it can be discussed whether any enhancement or optimization is necessary in the case where an intended CN slice of a UE is not available in the serving cell in which the UE performs the RRC connection setup for NAS service request.

Proposal 1: RAN2 to discuss the observations 1-4 above and agree on the following working assumptions:

· The RRC connection establishment will not be impacted by the CN slicing at least for Attach, CN level location update (like TAU in LTE).
· For the NAS service request, if all CN slices supported by the network are available in all cells of the network coverage, the RRC connection establishment will not be impacted by the CN slicing.
· For for the NAS service request, even if some CN slices supported by the network are not available in some areas of the network coverage, the RRC connection establishment in those areas will not be impacted by the CN slicing basically. The need of an enhancement or optimization is FFS.
Proposal 1a: if the proposal 1 is agreed, RAN2 to ask SA2 and RAN3 of their confirmation on the RAN2 working assumptions as well as further input on the CN slicing.
Proposal 2: RAN2 to wait for SA2 input on the availability of the CN slicing.
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