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1	Introduction
In order to comply with requirements of its predecessor – eDECOR – in terms of the inclusion of DCN-ID, slicing can enable a UE to provide slicing related information as part of Message 5. At the time of eDECOR, however, the common understanding was that a UE supports only a single type of service at any given time. However, it was agreed in RAN2 #99 that a UE can support 8 simultaneous slices – hence, a need to include a maximum of 8 slice identifiers arose. Each slice id consists of 32 bits at most and 8*32 bits can introduce significant overhead. This is the case even if 8-bit Slice/Service type (SST) is used. In this respect the following RAN2 agreements are of particular interests:
Agreements:
1	RAN2 understand that a network slice has a RAN part and a CN part. There is no concept of a RAN slice separate from the network slice
2	RAN2 targets that RAN solutions for network slicing should be able to support a large number of slices (e.g. hundreds of slices).
2a: Number of slices supported by UE in parallel is 8.
3	From UE perspective, the UE can be configured to support the requirements of the supported slices (e.g by appropriate configuration of different DRBs of different PDU sessions).
4	For intra-freq cell reselection the UE try to always camp on the best cell.
5	We will not support additional functionality for RACH resource isolation/differentiated treatment for slicing for Rel-15

Working assumption: For needs of slicing, appropriate configuration of the dedicated priorities provided from the gNB can be used to control the frequency on which the UE camps. (i.e. reuse of same mechanism as in LTE). (To be checked whether the gNB has knowledge of all the slices to which the UE is registered)
FFS: Whether any additional mechanisms are to be introduced for control of the frequency on which the UE camps

In addition there have been discussions in RAN2 in terms of whether to include slice related information as part of Message 3 or Message 5. Further no discussions were made with regard to how a UE can provide slice assistance information when it makes a service request in response to a paging for an incoming MT-call. This contribution analyses all these issues. 
2	Discussion
2.1	Need for Shorter Slice Identifier
Given the extensive size of S-NSSAI and the fact a UE can handle a maximum of 8 Slices in parallel, there is a need to introduce alternative slice identifiers to be used on the air interface in order to conserve scarce radio resources. This could potentially resulted in the discussion on RAN part and core-part. The slice identifiers are not always required to be signalled explicitly but some part may be implicitly expressed as part of a given procedure. Unless a slice requires special hardware, a cell or gNB can support many slices simultaneously. In terms of slice support, cells or gNB differ from each other as it depends on SLA of customers that need to be served in a particular location. However, a cell or gNB may not support all the 1000s of slices (i.e., 232 different types) a network may support in its coverage.
Observation 1: there is no need for a cell or gNB to support all slices (i.e., 232 different types) that are available in the network and this depends on customer requirements. 
Given that there is no need to maintain 32-bit unique slice identifiers on Uu, there is a possibility to cut down number of bits required to represent a given S-NNSAI as long as each gNB maintains correct mapping and disseminates to a UE. As it was understood, this slice information is mainly used by a gNB to choose appropriate RAN and core resources – hence, coarse granular information is enough.
Observation 2: There is no need for a cell or gNB to maintain 32-bit unique slice identifiers on the air interface. 
This means that on air interface a shorter slice ID (consists of m bits where m <<< 32) can be used and for UE to know a mapping rule, such information can be delivered through SI broadcast, SI on-demand or dedicated signalling.
Each cell, for example can at most support 16 different slices and hence, 4-bit identifier may be enough. It again varies between cells in terms of number of slice support. Hence, a cell or gNB-specific mapping is possible to increase air interface efficiency. Mapping can be based on characteristics of slices such that shorter identifiers can be derived for some frequently demanded or higher QoS-prone slices per cell, gNB, PLMN basis whereas longer slice identifiers are used for the rest. Accordingly, shorter identifiers can be sent possibly using message 3 whereas longer identifiers can be sent on message 5 as part of connection or service request. 
On the other hand, a UE can subscribe to any number of slices – but it can support a maximum of 8 slices simultaneously. But in reality, a UE can subscribe to a few slices and it depends on its SLA. This means there can be UE specific mapping as well as cell-specific mapping that are possible. A UE specific mapping can be passed on to a UE by a network based on what the SLA of a UE demands in terms of slice support using dedicated signalling or SI on-demand.
[bookmark: _GoBack]Proposal 1: to conserve scarce resources on the air interface, shorter Slice ID can be used.
2.2	Timely Access Control with Shorter Identifier
Slice specific resources can be overloaded due to unexpected traffic and mechanisms have to be in place to handle such a situation. Slice specific ACB can handle sudden overloading affecting specific slices, and because of the way ACB works, some UEs can still slip through to an overloaded network. In order to handle such a situation, when new connection requests are made, a gNB can RRC Reject if slice specific assistance information is included in message 3. This is more efficient than to reject after Message 5.
Observation 3: Slice specific access control is more efficient if Message 3 contains Slice Assistance information
In the absence of such a mechanism, a UE can still be allowed until RRC Connection is released at a later stage. This means unnecessary signalling especially on air interface will happen till a RRC Connection is released after an RRC connection is made.
Observation 4: Employing RRC Connection Release to deal with network overload can be sub optimal
Proposal 2: RAN2 is respectfully requested to consider the possibility of including Shorter Slice Specific identifies in Message 3 to minimise unnecessary overload related Signalling.

2.3	Paging and Slice information  
Paging can be triggered for an incoming MT call. Under such circumstances a UE has to establish or resume RRC connection. For a UE to include Slice information especially at the time of Service request that gets triggered in response to a paging, paging message needs to notify implicitly or explicitly as to what Slice an incoming MT-call related paging is associated with. 
Proposal 3: In case of an incoming MT-call, a paging needs to contain Slice Specific information.
3	Conclusion
This paper analyses as to how efficiently slice related information can be passed on to a network by a UE. In addition, it escalates as to how paging can be enhanced for a UE to include paging related information in its service request. With this analysis, this paper make the following observations and proposals:
Observation 1: there is no need for a cell or gNB to support all slices (i.e., 232 different types) that are available in the network and this depends on customer requirements. 
Observation 2: There is no need for a cell or gNB to maintain 32-bit unique slice identifiers on the air interface. 
Proposal 1: to conserve scarce resources on the air interface, shorter Slice ID can be used.
Observation 3: Slice specific access control is more efficient if Message 3 contains Slice Assistance information
Observation 4: Employing RRC Connection Release to deal with network overload can be sub optimal
Proposal 2: RAN2 is respectfully requested to consider the possibility of including Shorter Slice Specific identifies in Message 3 to minimise unnecessary overload related Signalling.
Proposal 3: In case of an incoming MT-call, a paging needs to contain Slice Specific information.
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