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Introduction

The Work Item on Enhancement for RAN slicing [1] is starting as planned in 21Q4 at RAN3#113.

It addresses two main items:

· Follow-up of the conclusions of the RAN study on Enhancement for RAN slicing [1];

· Implementation of the SA2 eNS Phase2 affecting RAN3.

This paper addresses the second item and more precisely the Slice MBR enforcement The following agreements were reached at last RAN3#114:. 
To carry UE slice MBR information at least in the following messages of NGAP:

-Initial UE Context Setup Request

-Handover Request

-UE CONTEXT MODIFICATION REQUEST

Signaling impact of introduce UE Slice MBR in NGAP takes following options as start point: 

Option 1:  AMF provides UE Slice MBR as optional element within the Allowed NSSAI.

Option 2:  AMF provides UE Slice MBR in the way as UE AMBR.

Note: The solution should be as close as possible as stage 2 specification of SA2.

Note: Solutions should take impact of E1,F1,Xn,NG together into account.

Note: Solutions should consider update of Slice MBR without impact Allowed NSSAI.

Discussion
It is acknowledged from RAN3#114 that both option 1 and option 2 could be made to work. At the same time, it was also acknowledged that the solution should be as close as possible to stage 2. TS 23.501 clearly says that the UE-Slice-MBR is sent by AMF to the NG-RAN node together with the Allowed NSSAI:
5.15.13
Support of data rate limitation per Network Slice for a UE

A UE subscription information may include an optional Slice Maximum Bit Rate for the UE (Subscribed UE-Slice-MBR) for an S-NSSAI, which applies for 3GPP access type only. The Subscribed UE-Slice-MBR includes a UL and a DL value. If a Subscribed UE-Slice-MBR is associated to an S-NSSAI in the subscription information, it is provided by the AMF to the RAN when the AMF provides the Allowed NSSAI for the UE to the RAN as UE-Slice-MBR QoS parameter. The UE-Slice-MBR QoS parameter is defined in clause 5.7.2.6. If the Subscribed UE-Slice-MBR for a UE changes, the AMF updates UE-Slice-MBR in the RAN accordingly.

TS 23.502 also clearly indicates in which procedures this happens:
· UE-Slice-MBR sent from AMF to NG-RAN node at Service Request and modification
1/ The first occurrence is at UE triggered Service Request in section 4.2.3.2:

4.2.3.2
UE Triggered Service Request

The UE in CM‑IDLE state initiates the Service Request procedure in order to send uplink signalling messages, user data, to request emergency services fallback, or as a response to a network paging request. The UE shall not initiate UE…

Not shown
12.
AMF to (R)AN: N2 Request (N2 SM information received from SMF, security context, Mobility Restriction List, UE-AMBR, List of UE-Slice-MBR(s) (optional and for 3GPP access type only), MM NAS Service Accept, list of recommended cells / TAs / NG-RAN node identifiers, UE Radio Capability, Core Network Assistance

It is clear from the above excerpt that the full list of UE-Slice-MBRs (i.e. not only for the slice associated to a particular PDU session) is sent by AMF to NG-RAN node at UE context creation. This means NGAP Initial Context Setup and NGAP Handover Request messages. 
2/ the second occurrence is for authentication related triggered by UCU procedure:
4.5.1
Subscriber Data Update Notification to AMF

Whenever the user profile is changed for a user in the UDM/UDR, and the changes affect the user profile in the AMF, the UDM shall notify these changes to the affected AMF by the means of invoking Nudm_SDM_Notification service operation. Then the AMF adds or modifies the user profile.

The Nudm_SDM_Notification service operation specified in clause 5.2.3.3 is used by the UDM to update subscriber data stored in the AMF.

The AMF takes appropriate action according to the changed subscriber data as follows, e.g.:

-
initiating an AMF initiated Deregistration procedure if the updated subscription data indicates the UE is not allowed to roam in this network; and

-
updating UE context stored at AN to modify the UE-AMBR.

-
updating UE context stored at RAN to modify the UE-Slice-MBR corresponding to an S-NSSAI.

It is clear from the above excerpt that the UE-Slice-MBR may be modified at any point in time if subscription changes. This means to add it in the NGAP Modification Request messge.
· UE-Slice-MBR only used by NG-RAN node in PDU Session Setup or PDU Session Modify
In the PDU session related procedures, e.g. PDU session seetup 4.3.2.2 the UE-Slice-MBR is clearly described as used (for admission control) at step 14 but not sent in this procedure.

The (R)AN may reject the addition or modification of a QoS Flow, e.g. due to handling of the UE-Slice-MBR as described in clause 5.7.1.10 of TS 23.501 [2].

Same thing for the PDU session modification in section 4.3.3.2 the UE-Slice-MBR is clearly described as used (for admission control) at step 6 but not sent in this procedure.
The (R)AN may reject the addition or modification of a QoS Flow, e.g. due to handling of the UE-Slice-MBR as described in clause 5.7.1.10 of TS 23.501 [2].
Conclusion and Proposals
This paper has reviewed the SA2 stage 2 TS 23.501 and TS 23.502 and found out that they clearly describe option 1 where the list of UE-Slice-MBRs is sent and handled as a UE context information.

Proposal 1: agree the TP below implementing option 1. 
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8.3.1.2
Successful Operation
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Figure 8.3.1.2-1: Initial context setup: successful operation

In case of the establishment of a PDU session the 5GC shall be prepared to receive user data before the INITIAL CONTEXT SETUP RESPONSE message has been received by the AMF. If no UE-associated logical NG-connection exists, the UE-associated logical NG-connection shall be established at reception of the INITIAL CONTEXT SETUP REQUEST message.

The INITIAL CONTEXT SETUP REQUEST message shall contain the Index to RAT/Frequency Selection Priority IE, if available in the AMF.

<Unchanged Text Omitted>

If the INITIAL CONTEXT SETUP REQUEST message contains the UE Radio Capability ID IE, the NG-RAN node shall, if supported, use it as specified in TS 23.501 [9] and TS 23.502 [10].

For each PDU session, if the PDU Session Expected UE Activity Behaviour IE is included in the INTIAL CONTEXT SETUP REQUEST message, the NG-RAN node shall, if supported, handle this information as specified in TS 23.501 [9].

If the Target NSSAI Information IE is contained in the INITIAL CONTEXT SETUP REQUEST message, the NG-RAN node may use this information for redirection as specified in TS 23.501 [9].

For each S-NSSAI in the Allowed NSSAI IE for which the UE-Slice-MBR IE is received, the NG-RAN node shall, if supported, store the received UE-Slice-MBR value in the UE context and use it when enforcing traffic policing across all GBR and Non-GBR QoS Flows corresponding to PDU Sessions of the UE for this S-NSSAI which have an active user plane as specified in TS 23.501 [9].

<Unchanged Text Omitted>
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Figure 8.3.4.2-1: UE context modification: successful operation

Upon receipt of the UE CONTEXT MODIFICATION REQUEST message the NG-RAN node shall
-
if supported, store the received IAB Authorization information in the UE context.

If the Security Key IE is included in the UE CONTEXT MODIFICATION REQUEST message, the NG-RAN node shall store it and perform AS key re-keying according to TS 33.501 [13].

Not modified
If the PC5 QoS Parameters IE is included in the UE CONTEXT MODIFICATION REQUEST message, the NG-RAN node shall, if supported, use it as defined in TS 23.287 [33].

If the UE CONTEXT MODIFICATION REQUEST message contains the UE Radio Capability ID IE, the NG-RAN node shall, if supported, use it as specified in TS 23.501 [9] and TS 23.502 [10].

For each S-NSSAI in the Allowed NSSAI IE for which the UE-Slice-MBR IE is received, the NG-RAN node shall, if supported, update and store the received UE-Slice-MBR value in the UE context and use it when enforcing traffic policing across all GBR and Non-GBR QoS Flows corresponding to PDU Sessions of the UE for this S-NSSAI which have an active user plane as specified in TS 23.501 [9].
Interactions with RRC Inactive Transition Report procedure:

Not modified 

8.4.2.2
Successful Operation
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Figure 8.4.2.2-1: Handover resource allocation: successful operation

The AMF initiates the procedure by sending the HANDOVER REQUEST message to the target NG-RAN node.

If the Masked IMEISV IE is contained in the HANDOVER REQUEST message the target NG-RAN node shall, if supported, use it to determine the characteristics of the UE for subsequent handling.

Not modified 

If the Extended Connected Time IE is included in the HANDOVER REQUEST message, the NG-RAN node shall, if supported, use it as described in TS 23.501 [9].

For each S-NSSAI in the Allowed NSSAI IE for which the UE-Slice-MBR IE is received, the NG-RAN node shall, if supported, store the received UE-Slice-MBR value in the UE context and use it when enforcing traffic policing across all GBR and Non-GBR QoS Flows corresponding to PDU Sessions of the UE for this S-NSSAI which have an active user plane as specified in TS 23.501 [9].

Interactions with RRC Inactive Transition Report procedure:

Not modified 

9.2.2.7
UE CONTEXT MODIFICATION REQUEST

This message is sent by the AMF to provide UE Context information changes to the NG-RAN node.
Direction: AMF ( NG-RAN node

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	AMF UE NGAP ID
	M
	
	9.3.3.1
	
	YES
	reject

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	reject

	RAN Paging Priority
	O 
	
	9.3.3.15
	
	YES
	ignore

	Security Key
	O
	
	9.3.1.87
	
	YES
	reject

	Index to RAT/Frequency Selection Priority
	O
	
	9.3.1.61
	
	YES
	ignore

	UE Aggregate Maximum Bit Rate
	O
	
	9.3.1.58
	
	YES
	ignore

	UE Security Capabilities
	O
	
	9.3.1.86
	
	YES
	reject

	Core Network Assistance Information for RRC INACTIVE
	O
	
	9.3.1.15
	
	YES
	ignore

	Emergency Fallback Indicator
	O
	
	9.3.1.26
	
	YES
	reject

	New AMF UE NGAP ID
	O
	
	AMF UE NGAP ID

9.3.3.1
	
	YES
	reject

	RRC Inactive Transition Report Request
	O
	
	9.3.1.91
	
	YES
	ignore

	New GUAMI
	O
	
	GUAMI

9.3.3.3
	
	YES
	reject

	CN Assisted RAN Parameters Tuning
	O
	
	9.3.1.119
	
	YES
	ignore

	SRVCC Operation Possible
	O
	
	9.3.1.128
	
	YES
	ignore

	IAB Authorized
	O
	
	9.3.1.129
	
	YES
	ignore

	NR V2X Services Authorized
	O
	
	9.3.1.146
	
	YES
	ignore

	LTE V2X Services Authorized
	O
	
	9.3.1.147
	
	YES
	ignore

	NR UE Sidelink Aggregate Maximum Bit Rate
	O
	
	9.3.1.148
	This IE applies only if the UE is authorized for NR V2X services.
	YES
	ignore

	LTE UE Sidelink Aggregate Maximum Bit Rate
	O
	
	9.3.1.149
	This IE applies only if the UE is authorized for LTE V2X services.
	YES
	ignore

	PC5 QoS Parameters
	O
	
	9.3.1.150
	This IE applies only if the UE is authorized for NR V2X services.
	YES
	ignore

	UE Radio Capability ID
	O
	
	9.3.1.142
	
	YES
	reject

	RG Level Wireline Access Characteristics
	O
	
	OCTET STRING
	Specified in TS 23. 316 [34]. Indicates the wireline access technology specific QoS information corresponding to a specific wireline access subscription.
	YES
	ignore

	Allowed NSSAI
	O
	
	9.3.1.31
	Indicates the S-NSSAIs permitted by the network
	YES
	ignore


Not modified
9.3.1.31
Allowed NSSAI

This IE contains the allowed NSSAI.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Allowed S-NSSAI List
	
	1
	
	

	>Allowed S-NSSAI Item
	
	1..<maxnoofAllowedS-NSSAIs>
	
	

	>>S-NSSAI
	M
	
	9.3.1.24
	

	>>UE-Slice-MBR
	O
	
	9.3.1.x
	


	Range bound
	Explanation

	maxnoofAllowedS-NSSAIs
	Maximum no. of allowed S-NSSAI. Value is 8.


Not modified
9.3.1.x
UE-Slice MBR
This IE defines the rate limit per UE per slice as specified in 23.501 [9].

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Slice Maximum Bit Rate
	
	1
	
	

	>Slice Maximum Bit Rate Downlink
	M
	
	Bit Rate

9.3.1.4
	This IE indicates the Slice Maximum Bit Rate as specified in TS 23.501 [9] in the downlink direction.

	>Slice Maximum Bit Rate Uplink
	M
	
	Bit Rate

9.3.1.4
	This IE indicates the Slice Maximum Bit Rate as specified in TS 23.501 [9] in the uplink direction.
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