


[bookmark: _Ref462817227]
3GPP TSG-RAN WG2 Meeting#112e	R2-2010063
Online, November 2nd – 13th, 2020
	
Agenda Item:	8.8.2 
Source:	Google
Title:	Cell selection and reselection for RAN slicing
Document for:	Discussion and decision
Introduction
[bookmark: _Ref178064866][bookmark: _Ref462918989]The topic of RAN slicing [1] was discussed in R2-111e and an email discussion was conducted to discuss various issues including deployment scenarios, the meaning of “intended slice”, and candidate solutions.
In this document, we provide some views on how cell selection and reselection can/should be enhanced to support RAN slicing.
Slice awareness in UE and network
In order to support slice-specific cell selection and reselection, at the very least, the UE needs to be aware of the slices that it intends to use, and the RAN should broadcast the slices it supports. During the email discussion [2], the rapporteur concluded in Proposal 2.1 that, for the purposes of cell selection and reselection, the intended slice either can be the Requested NSSAI (for initial registration) or allowed NSSAI (for idle mode mobility). We largely agree with this conclusion, but observe that only the UE can possibly be aware of the slices that it intends to use, and that a level of UE flexibility must be allowed to support innovative UE implementations. Accordingly, we propose the following.

Proposal 1: A subset of allowed and requested NSSAI can be used as “intended slices” for purposes of cell selection and reselection.

In order to permit the UE to execute slice-specific cell selection, the network should broadcast the identifiers of the slices that it supports. We support solution 2 quoted in Proposal 7 in the email discussion [2], which states, “Slice related cell selection info, the slice info of serving cell and neighbouring cells is provided in the system information or RRCRelease message. FFS: what information is broadcast”.

Proposal 2: For enabling slice-specific cell selection, the network shall inform, via broadcast, the set of slices that is supports.
What to broadcast?
The important question here of course is what is left FFS, namely, what information is broadcast and provided in RRCRelease message. On the question of broadcast, we note that the network broadcasts different kinds of information in system information to manage cell selection and reselection procedures at the UE, e.g., cellSelectionInfo in SIB1 and various kinds of reselection information in SIB2-5.

RAN2 needs to discuss what kinds of information (for cell selection and reselection) should be considered for slice-specific operation, in addition to the identities of supported slices (Proposal 2). As a starting step, RAN2 should consider using slice-specific values for parameters used for cell reselection priorities, cell selection criteria and cell reselection criteria, as specified in TS 38.304 [3]. 

Proposal 3: Parameters used for reselection priorities, selection criteria, and reselection criteria should be considered for slice-specific operation.


The next question would be to consider how slice-specificity is ensured. Consider the scenario where a UE has identified a set of intended slices from whom it would like to receive service. This UE then measures a set of cells, where each cell supports a (possibly different) set of slices. How does the UE decide which cell is the best to camp on for cell selection and reselection? We outline a possible approach first and then discuss its advantages.
 Prioritized cell selection and reselection
Our proposal, that we call prioritized cell selection and reselection works as follows. In the sequel, we describe the process with respect to cell selection for the sake of concreteness, but the basic idea can also be extended to cell reselection.

1. The UE first marks a cell as favourable if the cell supports one or more of its intended slices.
2. The cell broadcasts two copies of cell selection parameters (i.e. cellSelectionInfo), say “regular” and prioritized”
3. A UE uses the “prioritized” set of parameters if the cell is marked as favourable; else, it uses the “regular” set of parameters.

The above mechanism has several advantages.

[bookmark: _GoBack]Scalability: The amount of information that needs to be broadcast is only twice as much for Release 16. We note that SI size (including SIB1) is limited to 2976 bits. According to the NAS spec [4], a UE can connect to as many as 8 network slices. There is no limit defined on how many slices a gNB can support, but we expect the number will only go up as the use of 5G to support different deployments becomes more widespread. It is very important to limit the extra bits of system information that needs to be broadcast for RAN slicing purposes.

Simplicity: The prioritized approach minimizes impact on RAN2 specifications and UE procedures. As such, existing mechanisms can be enhanced to support prioritized cell selection and reselection without excessive effort.

Performance: It is unclear that finer grained differentiation of network slice support for cell selection and reselection needs to be defined. 

In summary, we believe that prioritized cell selection and reselection achieves a good balance of slice-specificity and implementation complexity at the UE and network.

Proposal 4: Prioritized cell selection and reselection be adopted as a candidate solution for RAN slicing.
Conclusions
In this document, we discussed how cell selection and reselection could be enhanced to support RAN slicing. Our proposals are summarized below.
Proposal 1: A subset of allowed and requested NSSAI can be used as “intended slices” for purposes of cell selection and reselection.

Proposal 2: For enabling slice-specific cell selection, the network shall inform, via broadcast, the set of slices that is supports.

Proposal 3: Parameters used for reselection priorities, selection criteria, and reselection criteria should be considered for slice-specific operation.

Proposal 4: Prioritized cell selection and reselection be adopted as a candidate solution for RAN slicing.
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