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1	Introduction
Network Slicing technical realization in RAN domain progressed in RAN3 resulting in specification of system aspects of slicing in stage 2 TS 38.300 [3], [4]. The required UE support was already recognized and agreed in RAN2 NR AH by  taking the decision: 
· “UE should be able to provide assistance information for network slice selection in RRC message, if it has been provided by NAS”.
However, RAN2 did not agreed more detailed signalling content yet. This contribution provides an overview of latest status and conclusions related to the UE assistance in Network Slicing and proposes to progress the RAN2 work. 
2	Discussion
2.1	Use cases
Network Slicing requires that slice-enabled UE provides its pre-configured NSSAI (Network Slice Selection Assistance Information) to facilitate appropriate CN instance and slice selection. In this regard, TS 23.501, [1], specifies: 
· a UE shall provide to the network in RRC and NAS layer a Requested NSSAI containing the S-NSSAI(s) corresponding to the slice(s) to which the UE wishes to register, in addition to the Temporary User ID if one was assigned to the UE, in case the UE registers with a PLMN for which has pre-configured S-NSSAI(s)
· All NAS signalling from/to the UE to/from a default AMF should be routed by RAN, when a UE registers with a PLMN, and for this PLMN the UE has no NSSAI 
Observation 1: In most cases UEs are required to provide NSSAI over RRC.
As far as the slice identification is concerned over the radio interface, this is used by RAN for two different purposes:
· Select appropriate RAN part of slice,
· Enable selection of the appropriate AMF node.















Figure 1: AMF instance selection (as per TS38.300)



2.2	What is the information provided by upper layers?
The Requested-NSSAI can be [1]:
· a collection of S-NSSAIs (Single Network Slice Selection Assistance Information)
· the Configured-NSSAI, or a subset thereof as described below, if the UE has no Allowed NSSAI for the current PLMN; or
· the Allowed-NSSAI, or a subset thereof as described below, if the UE has an Allowed NSSAI for the current PLMN, or
· the Allowed-NSSAI, or a subset thereof as described below, plus one or more S-NSSAIs from the Configured-NSSAI for which no corresponding S-NSSAI is present in the Allowed NSSAI and that were not previously permanently rejected (as defined below) by the network for the present tracking area.
S-NSSAI format is comprised of the following: 
-	A Slice/Service type (SST), which refers to the expected Network Slice behaviour in terms of features and services;
-	(optional) a Slice Differentiator (SD). which information that complements the Slice/Service type(s) to allow further differentiation for selecting an Network Slice instance from the potentially multiple Network Slice instances that all comply with the indicated Slice/Service type. This information is referred to as SD.
Observation 2: NSSAI is indicating one or a list of S-NSSAIs, which identify expected characteristics and behaviour in terms of features and services.


2.3	NSSAI format over the RRC 
There are two ways for providing the Assistance Info (as per Figure 1) by the UE over RRC [4]:
· Explicit information according to the S-NSSAI(s) format received by upper layer
· Implicit or/and reduced form of S-NSSAI(s) 
· requiring dependence of NAS signalling or mapping at the UE 
The format delivery over RRC was discussed in RAN3, the consensus couldn’t be reached though. Main concern in the LS to RAN2 [5] is RRC message size. 
The size of the RRC Connection Setup Complete depends strongly on what exactly is being conveyed and configured. While for NR it is not possible yet to provide exact estimates, in the estimate in Table 1, it has been compared how the LTE massage size changed over the releases. The estimate can be viewed as a tendency to increase the message size by appending newer and longer contents to the initial message of establishing RRC connection. 
Table 1: Estimated message sizes
	Message
	Estimated RRC PDU size
	L2 overhead
	Total Size

	RRC Connection Setup Complete (including NAS Dedicated Information) 36.331 v8.3.0
	68 bits
	64 bits
	128 bits

	RRC Connection Setup Complete (including DedicatedInfoNAS) 36.331 v14.2.2
	159 bits
	64 bits
	224 bits


1. The sizes of the RRC messages have been adjusted to make them octet aligned.
2. The L2 overhead consists of PDCP header (1 octet), MAC-I (4 octets), RLC AM header (2 octects if one message is transmitted per TTI) and MAC header  (1 octet)
The assumed RRC message for slicing assistance information delivery, i.e. RRC Connection Setup Complete is not itself size critical. In LTE RRC messages can have a maximum size of 8188 bytes which is the current maximum PDCP SDU size (see 3GPP TS 36.323). 
Nevertheless, care should be taken of transfer times of the RRC messages over the air interface due to control plane latency and requirements. The tendency to increase RRC Connection Setup Complete message size is opposite to the significant decrease of LTE requirement on UE transition time to active state: from 100 ms [8] to corresponding NR requirement of 10ms [9].
Focusing on the use cases where the full NSSAI is to be sent (as RRC does not distinguish the use cases) it could appear appealing to use a “reduced form” of it with the alleged main gain to better fit in control plane latency requirement of NR RRC message. However, it’s worth noting NR Work Item states Rel-15 should specify the NR functionalities for:
· enhanced mobile broadband (eMBB) and 
· ultra-reliable low-latency-communication (URLLC) [7].
This implies, in the nominal case the UE might indicate at Attach or TAU the use of only 2 slice types. The most frequent type of slices will be standardized slices that are just using the SST field of the S-NSSAI only. Since the msg5 contributes to call setup delay, limit on a realistic value of S-NSSAI list in RRC message is important, though.  Thinking of more advanced combinations or forward compatible extensions, we note that there will be a limitation to support a number of slices to be at most equal to:
- the number of DRBs per UE, 
- the number of PDU sessions per UE. 
An educated guess is that 8 would be the maximum. That would end up with worst case of 64 bits if we allow a S-NSSAI to be sent as just 8 bits when the S-NSSAI misses the SD field.
Observation 3: Practical deployment scenarios do not indicate optimization of S-NSSAI size is critical.
The expected RRC size constraints with regards to UE-provided slicing related information during RRC connection establishment could become relevant only in context of control plane latency requirements. However, based on the abovementioned analysis, practical design will ensure limited range of NSSAI and thus technically acceptable impacts. 
Use of S-NSSAI list across all the other interfaces is aligned, hence we believe, the alternative stated in RAN3 LS [5], i.e. use of a new short indicator in other format representing the combination of S-NSSAI supported by the UE could actually increase the complexity. 
With the so far assumed approach where the NSSAI= list of S-NSSAI the routing rules in the RAN would be based on routes to a default type of AMF + potential alternate AMFs types that are optimal if the UE uses just a set of slices encompassed by certain set of slices these AMFs optimally support. The use of a short indicator would require:
· UE mapping effort to a slice ID(upper layers operate with NSSAI format)
· configuration effort to foresee all possible combinations of SST and SDs and map them onto single-value slice ID,
· harmonization of this mapping across all PLMNs whenever standardized values are to be used.

While Network Slicing is end to end functionality and he assistance information format is used uniformly across network interfaces, change of format over the air interface would require additional UE procedures. If such mapping of “NSSAI” into “a new short indicator of a slice ID” is assumed PLMN dependent, then it is also questionable how features such as access clad barring or restriction would work when interacting with “access categories” as being assumed by RAN2. 
Since using a shorter format over the radio to represent the list of S-NSSAI will increase the configuration effort in the RAN, we propose the following:
Proposal 1: The UE conveys over RRC one or a list of S-NSSAIs in the explicitly indicated format by the upper layer.
Proposal 2: The UE conveys up to 8 S-NSSAIs over the RRC.

If the proposals are agreed, we propose to send the LS to RAN3 with the reply proposed in [11].

3	Conclusion
We conclude the contribution with the following observations and proposals to be agreed:
Observation 1: In most cases UEs are required to provide NSSAI over RRC.
Observation 2: NSSAI is indicating one or a list of S-NSSAIs, which identify expected characteristics and behaviour in terms of features and services.
Observation 3: Practical deployment scenarios do not indicate optimization of S-NSSAI size is critical.
Proposal 1: The UE conveys over RRC one or a list of S-NSSAIs in the explicitly indicated format by the upper layer.
Proposal 2: The UE conveys up to 8 S-NSSAIs over the RRC.
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