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	Reason for change:
	In SA2#121, S2-173968 introduced in TS 23.501 the text “A single UE may be served by at most 8 Network Slices at a time” based on the assumptions that the E-UTRAN supports 8 DRBs per UE at maximum, and the UE has one PDU session per slice.
Observation #1: 8 Network slices per UE were introduced based on assumption of 8 DRBs per UE in the E-UTRAN. 
However, Rel-15 EPS specification [TS 23.401 V15.4.0] introduced support for up to 15 EPS bearers per UE as mentioned in clause 4.12. To enable the establishment of 15 EPS bearers, it is required that the EPC connected to the E-UTRAN access supports 15 EPS bearers for such UEs. In addition, TS 24.301 has been extended to 15 as described in in clause 5.5.1.2.2 and clause 5.5.1.2.4.
Observation#2: Rel-15’s UE, E-UTRAN and EPC can support up to 15 EPS bearers.
In 5GC, Non-roaming architecture in the clause 4.3.1, TS 23.501 refered a PGW-C and SMF as common nodes between EPC and 5GC. There might be a case, that a UE can connect to more than 8 PGW-C for more than 8 PDN connections in EPC. In the same line, clause 5.15.5.3 describes the SMF can be a network slice specific i.e. can be mapped to a S-NSSAI.

Observation#3: UE may have more than 8 PDN connections which may have connected to more than 8 PGW-Cs (PGWs).

Observation#4: PGW-C and SMF are combo single node between EPC and 5GC and this node can be slice specific
Use case for more than eight slices for a UE: 
a UE used as Gateway (e.g. WiFi box) in a Fixed-Wireless Access for a small office/enterprise: behind the gateway there could be tens of devices each of them requests to the RG the connection to different slices (S-NSSAIs). For example, 
WiFi box connected as a 5G UE, to run on the WiFi box an application that talks e.g. with apps on laptops behind the WiFi box collecting the requests to connect to a number of slices and passing them to the 5G UE; then the WiFi box will route the traffic of the laptops behind the box, e.g. based on App ID+local IP, to a specific PDU Session over a specific slice in R15
Observation#5: Special types of UE (e.g. WiFi box as a UE) demand to have more than 8 Slices.
With the above obversations, the following issues need to be addressed: 

1. Based on same assumption as in S2-173968, in case of EPC supporting 15 bearers, when a UE hands over either in Connected mode or Idle mode to the 5GC, then 5GC only accepts at maximum 8 connections according to current 5GS specification in TS23.501. Hence, the remaining connections will be dropped. 

2. Assume that if a UE established more than 8 PDN connections and each with different PGW-C, then this will lead to more than 8 PGW-Cs in EPC. If these PGW-Cs/SMFs are mapped to different slices, then when a UE moves to the 5GC either in connected/idle mode, the AMF only accepts the 8 PDU Sessions (active PDN connection in EPC) and releases the remaining sessions (Connections).
3. In addition, if an operator introduced 5G with Option#7 deployment i.e. E-UTRAN connecting to 5GC, then an operator will not utilize 15 bearers feature in the E-UTRAN due to the aforementioned limitation in the 5G system. 
This will defeat the basic assumption (from the early phase of 5G work) that 5GS shall capable of supporting all EPC services on top of new 5G services: the 8 slices limitation will prevent the operators from utilitzing all the 5GC potentialities.
On the other hand, one would argue that supporting 15 bearers in EPC is optional; what happens when a UE moving from 5GC supporting 15 slices to an EPC supporting 8 bearers? 

TS 23.502, clause 4.11.1.4 already address this issue saying that the AMF decides how many EBI can be allocated to an UE. In case of EPC supporting 8 bearers, then the AMF will allocate 8 EBI per UE, based on different requirements described in the same clause. 
It is proposed to extend the number of network slices per UE from 8 to 15 in the 5GC network. In fact, extending to 15 network slices will allow operators to provide more slices with different enterprises i.e. SD field.


	
	

	Summary of change:
	To avoid the interworking issues with Rel-15 EPC network, it is proposed to extend the number of slices per UE from eight to fifteen slices at a time.

	
	

	Consequences if not approved:
	If a UE has 15 EPS bearers in the EPC, handing over to the 5G system, then some of the active bearers will be dropped due to 5GC eight slice limitation. Thus, propose to extended fifteen slice to aviod interworking issue and service disruption.
Will limit the 5GC features to certain UEs and prevent the operators from utilitzing all the 5GC potentialities.
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**** First Change ****
5.15.2
Identification and selection of a Network Slice: the S-NSSAI and the NSSAI

5.15.2.1
General

An S-NSSAI identifies a Network Slice.

An S-NSSAI is comprised of:

-
A Slice/Service type (SST), which refers to the expected Network Slice behaviour in terms of features and services;

-
A Slice Differentiator (SD), which is optional information that complements the Slice/Service type(s) to differentiate amongst multiple Network Slices of the same Slice/Service type.

An S-NSSAI can have standard values (i.e. such S-NSSAI is only comprised of an SST with a standardised SST value, see clause 5.15.2.2, and no SD) or non-standard values (i.e. such S-NSSAI is comprised of either both an SST and an SD or only an SST without a standardised SST value and no SD). An S-NSSAI with a non-standard value identifies a single Network Slice within the PLMN with which it is associated. An S-NSSAI with a non-standard value shall not be used by the UE in access stratum procedures in any PLMN other than the one to which the S-NSSAI is associated.

HPLMN values are used for the S-NSSAIs in the NSSP of the URSP rules (see clause 6.6.2, TS 23.503 [45]) and Subscribed S-NSSAIs (see clause 5.15.3). They are also used as part of the optional mapping of the Configured NSSAI, the Allowed NSSAI (see clause 5.15.4.1), the Requested NSSAI (see clause 5.15.5.2.1) and as part of PDU Session Establishment (see clause 5.15.5.3) to the Configured NSSAI for the HPLMN.

NOTE 1:
The term "Configured NSSAI for the HPLMN" does not represent any configured information in any NF or in the UE, but is used to clarify that the S-NSSAI values are related to the HPLMN. Therefore, there is no means, or need, to explicitly configure the UE with the "Configured NSSAI for the HPLMN".

Serving PLMN values are used for the S-NSSAIs in the Configured NSSAI for that PLMN, in the Allowed NSSAI (see clause 5.15.4.1), in the Requested NSSAI (see clause 5.15.5.2.1), in the PDU Session Establishment (see clause 5.15.5.3) and in the Rejected S-NSSAIs (see clause 5.15.4.1).
NOTE 2:
The Configured NSSAI for the Serving PLMN is used in relation to the PLMN the UE is registered to independent if the UE is roaming or not roaming i.e. while the UE is not roaming the Serving PLMN is the HPLMN.

The NSSAI is a collection of S-NSSAIs. An NSSAI may be a Configured NSSAI, a Requested NSSAI or an Allowed NSSAI. There can be at most fifteen S-NSSAIs in Allowed and Requested NSSAIs sent in signalling messages between the UE and the Network. The Requested NSSAI signalled by the UE to the network allows the network to select the Serving AMF, Network Slice(s) and Network Slice instance(s) for this UE, as specified in clause 5.15.5.

Based on the operator's operational or deployment needs, a Network Slice instance can be associated with one or more S-NSSAIs, and an S-NSSAI can be associated with one or more Network Slice instances. Multiple Network Slice instances associated with the same S-NSSAI may be deployed in the same or in different Tracking Areas. When multiple Network Slice instances associated with the same S-NSSAI are deployed in the same Tracking Areas, the AMF instance serving the UE may logically belong to (i.e. be common to) more than one Network Slice instance associated with this S-NSSAI.

In a PLMN, when an S-NSSAI is associated with more than one Network Slice instance, one of these Network Slice instances, as a result of the Network Slice instance selection procedure defined in clause 5.15.5, serves a UE that is allowed to use this S-NSSAI. For any S-NSSAI, the network may at any one time serve the UE with only one Network Slice instance associated with this S-NSSAI until cases occur where e.g. this Network Slice instance is no longer valid in a given Registration Area, or a change in UE's Allowed NSSAI occurs, etc. In such cases, procedures mentioned in clause 5.15.5.2.2 or clause 5.15.5.2.3 apply.

Based on the Requested NSSAI (if any) and the Subscription Information, the 5GC is responsible for selection of a Network Slice instance(s) to serve a UE including the 5GC Control Plane and User Plane Network Functions corresponding to this Network Slice instance(s).

The (R)AN may use Requested NSSAI in access stratum signalling to handle the UE Control Plane connection before the 5GC informs the (R)AN of the Allowed NSSAI. The Requested NSSAI is used by the RAN for AMF selection, as described in clause 6.3.5. The UE shall not include the Requested NSSAI in the RRC Resume when the UE asks to resume the RRC connection and is CM-CONNECTED with RRC Inactive state.

When a UE is successfully registered over an Access Type, the CN informs the (R)AN by providing the Allowed NSSAI for the corresponding Access Type.

NOTE 3:
The details of how the RAN uses NSSAI information are described in TS 38.300 [27].

**** End of Changes ****
