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Introduction

The impact of SA2 for RAN slicing has been captured in WID [1]. At last meeting, the signalling of UE-Slice-MBR has been discussion and two options on the table.
	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.


In addition, signalling of Target NSSAI from Core network has already discussion with limited progress, this contribution provide our consideration and corresponding CRs on signalling of UE-Slice-MBR and Target NSSAI..
Discussion
Signalling of UE-Slice-MBR

The most controversial part of the signalling relates to the descriptions in TS23.501.

	TS 23.501
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.


As shown in the description highlight in yellow, it seem Core network provides UE-Slice-MBR inside Allowed NSSAI IE and transfer to RAN node. 

It is true UE-Slice-MBR is associated with S-NSSAI in Allowed NSSAI IE, otherwise UE-Slice-MBR can not work without valid NSSAI. While it it not necessary to say the UE-Slice-MBR should be carried inside the Allowed NSSAI IE. The Core network can provide an independent information together with Allowed NSSAI. The decouple UE-Slice-MBR from Allowed NSSAI in signalling provides more flexibility when take other interface into account, especially interface (e.g XnAP) without Allowed NSSAI IE. 

Observation 1: Decouple UE-Slice-MBR from Allowed NSSAI in signalling provides more flexibility among all related network interfaces (e.g. NG, Xn, F1, E1).
The description of TS23.501 comes from CRs [2] actually represents the standardization of agreement and solution relate to UE per slice data rate limitation topic in SA2. It has been concluded that Solution #22 in TR 23.700-40 will be used as baseline to support per UE per slice data rate limitation. As shown in the high level design part of TR 23.700-40, it is clear to mention that the signalling design principal of UE-Slice-MBR is same as UE AMBR. 
	TR 23.700-40 Solution #22:
Each slice (S-NSSAI) per UE is associated with the following aggregate rate limit QoS parameter:

-
Slice Maximum Bitrate (SMBR).

(R)AN will limit the aggregate bit rate that can be expected to be provided across all GBR and Non-GBR QoS Flows of a specific slice within the (R)AN.

It is proposed to use same procedure as UE AMBR to control SMBR since (R)AN is the only centralized node which could control all PDU Sessions of a UE within a specific slice.


Observation 2: The start point of signalling design principal E-Slice-MBR is same as UE AMBR in TR 23.700-40. 
In addition, the controversial part of UE-Slice-MBR with Allowed NSSAI is stage 2 description in Core network, we may better to further investigate stage 3 description of core network specification to see how the AMF and PCF at the core network side handle the relationship between the UE-Slice-MBR parameter and the Allowed NSSAI parameter. Below is the detail analysis and references.
	TS 23.503:

6.1.2.1
Access and mobility related policy control

--irrelevant part
The optional management of UE-Slice-MBR enables the PCF to modify the value in the list of Subscribed UE-Slice-MBR assigned to a SUPI based on serving network policies, if the HPLMN permits based on roaming agreement. The AMF may report the Subscribed UE-Slice-MBR for each S-NSSAI in the Allowed NSSAI received from UDM. The conditions for reporting are that the PCF provided Policy Control Request Trigger the AMF to report list of Subscribed UE-Slice-MBR. The AMF receives the authorized list of UE-Slice-MBR value for each S-NSSAI in the Allowed NSSAI from the PCF. Then the AMF provides the authorized list of UE-Slice-MBR to the RAN as specified in clause 5.7.1.10 of TS 23.501 [2].


As shown in the description above, it seem the requirement of the relationship of the two information are same between AMF/NG-RAN and between AMR/PCF.  And further evident of the decouple UE slice MBR with Allowed NSSAI can be observed in table 6.5-1 in TS 23.503. In this table, it is clear the the UE Slice MBR has an independent IE, which is same as UE-AMBR.
	TS 23.503:
Table 6.5-1: Access and mobility related policy control information
Information name

Description

Category

PCF permitted to modify in a UE context in the AMF

Scope

Aggregated maximum bite rate

This part defines the aggregated maximum bite rate

UE-AMBR
This defines the UE-AMBR value that applies for a UE

Conditional

(NOTE 5)

Yes

UE context

List of UE-Slice-MBR

This defines the List of UE-Slice-MBR (UL/DL) that each applies to the network slice of the UE.

Conditional

(NOTE 8)

Yes

UE context

Service Area Restrictions 

This part defines the service area restrictions
List of allowed TAIs.

List of allowed TAIs

(NOTE 3) (NOTE 4).
Conditional

(NOTE 1)

Yes

UE context

List of non-allowed TAIs.

List of non-allowed TAIs

 (NOTE 3).
Conditional

(NOTE 1)

Yes

UE context

Maximum number of allowed TAIs

The maximum number of allowed TAIs.

(NOTE 4)

Conditional

(NOTE 1)

Yes

UE context

RFSP Index

This part defines the RFSP index
RFSP Index for Allowed NSSAI

Defines the RFSP Index associated with Allowed NSSAI that applies for a UE

Conditional

(NOTE 2)

Yes

UE context

RFSP Index for Target NSSAI

Defines the RFSP Index associated with Target NSSAI that applies for a UE

Conditional

(NOTE 2)

Yes

UE context

5G access stratum time distribution

This part defines the 5G access stratum time distribution

5G access stratum time distribution indication

Defines if 5G access stratum time distribution via Uu reference point is enabled or disabled

Conditional

Yes

UE context

Uu interface time synchronization error budget

Indicates the Uu Time Synchronization error budget for 5G access stratum time distribution

Conditional

Yes

UE context

SMF selection management

This part defines the SMF selection management instructions

DNN replacement of unsupported DNNs

Defines if a UE requested unsupported DNN is requested for replacement by PCF

Conditional

(NOTE 6)

Yes

UE context

List of S-NSSAIs

Defines the list of S-NSSAIs containing DNN candidates for replacement by PCF

Conditional

(NOTE 6)

(NOTE 7)

Yes

UE context

Per S-NSSAI: List of DNNs

Defines UE requested DNN candidates for replacement by PCF

Conditional

(NOTE 6)

Yes

UE context

NOTE 1:
If management of service area restrictions by PCF is enabled.

NOTE 2:
If management of RFSP index by PCF is enabled.

NOTE 3:
Either the list of allowed TAIs or the list of non-allowed TAIs are provided by the PCF.

NOTE 4:
Both the maximum number of allowed TAIs and the list of allowed TAIs may be sent by PCF.

NOTE 5:
If management of UE-AMBR by PCF is enabled.

NOTE 6:
If SMF selection management by PCF is enabled.

NOTE 7:
The List of S-NSSAIs contains S-NSSAIs, valid in the serving network, of the Allowed NSSAI.

NOTE 8:
If management of UE-Slice-MBR by PCF is enabled.




Further evident can be observed in TS 29.507, take 5.6.2.4-1 table as an example. It can be observed that in this specification, UE-Slice-MBR and Allowed-NSSAI have each independent list.
Table 5.6.2.4-1: Definition of type PolicyAssociationUpdateRequest

	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	notificationUri
	Uri
	O
	0..1
	Identifies the recipient of Notifications sent by the PCF.
	

	altNotifIpv4Addrs
	array(Ipv4Addr)
	O
	1..N
	Alternate or backup IPv4 Address(es) where to send Notifications.
	

	altNotifIpv6Addrs
	array(Ipv6Addr)
	O
	1..N
	Alternate or backup IPv6 Address(es) where to send Notifications.
	

	altNotifFqdns
	array(Fqdn)
	O
	1..N
	Alternate or backup FQDN(s) where to send Notifications.
	

	triggers
	array(RequestTrigger)
	C
	1..N
	Request Triggers that the NF service consumer observes.
	

	servAreaRes
	ServiceAreaRestriction
	C
	0..1
	Service Area Restriction as part of the AMF Access and Mobility Policy. Shall be provided for trigger "SERV_AREA_CH".
	

	wlServAreaRes
	WirelineServiceAreaRestriction
	C
	0..1
	Wireline Service Area Restriction as part of the AMF Access and Mobility Policy. Shall be provided for trigger "SERV_AREA_CH".
	WirelineWirelessConvergence

	rfsp
	RfspIndex
	C
	0..1
	RFSP Index as part of the AMF Access and Mobility Policy. Shall be provided for trigger "RFSP_CH".
	

	smfSelInfo
	SmfSelectionData
	C
	0..1
	The UE requested S-NSSAI and UE requested DNN. Shall be provided for trigger "SMF_SELECT_CH".
	DNNReplacementControl

	ueAmbr
	Ambr
	C
	0..1
	UE-AMBR as part of the AMF Access and Mobility Policy. Shall be provided for trigger "UE_AMBR_CH".
	UE-AMBR_Authorization

	ueSliceMbrs
	map(SliceMbr)
	C
	1..N
	One or more updated subscribed UE-Slice-MBR(s). Shall be provided for the "UE_SLICE_MBR_CH" policy control request trigger.

The key of the map is the S-NSSAI to which the UE-Slice-MBR belongs.
	UE-Slice-MBR_Authorization

	praStatuses
	map(PresenceInfo)
	C
	1..N
	If the Trigger "PRA_CH" is reported, the UE presence status for tracking area for which changes of the UE presence occurred shall be provided. The "praId" attribute within the PresenceInfo data type shall also be the key of the map. The "presenceState" attribute within the PresenceInfo data type shall be supplied. The "additionalPraId" attribute within the PresenceInfo data type shall not be supplied. The "praId" attribute within the PresenceInfo data type shall include the identifier of an individual presence reporting area.
	

	userLoc
	UserLocation
	C
	0..1
	The location of the served UE shall be provided for trigger "LOC_CH".
	

	allowedSnssais
	array(Snssai)
	C
	1..N
	Represents the Allowed NSSAI in the 3GPP access and includes the S-NSSAIs values the UE can use in the serving PLMN. It shall be provided for trigger "ALLOWED_NSSAI_CH".
	SliceSupport, DNNReplacementControl

	mappingSnssais
	array(MappingOfSnssai)
	O
	1..N
	The mapping of each S-NSSAI of the Allowed NSSAI to the corresponding S-NSSAI of the HPLMN. It shall be provided for trigger "ALLOWED_NSSAI_CH" if available.

If the feature "MultipleAccessTypes" is supported, this attribute contains also the mapping of the Allowed NSSAI in the non-3GPP access to the corresponding S-NSSAI of the HPLMN.
	DNNReplacementControl

	n3gAllowedSnssais
	array(Snssai)
	C
	1..N
	Represents the Allowed NSSAI in the non-3GPP access and includes the S-NSSAIs values the UE can use in the serving PLMN. It shall be provided for trigger "ALLOWED_NSSAI_CH" when the feature "MultipleAccessTypes" is supported.
	SliceSupport, MultipleAccessTypes, DNNReplacementControl

	accessTypes
	array(AccessType)
	C
	1..N
	The Access Types where the served UE is camping. Shall be provided for trigger "ACCESS_TYPE_CH". 
	MultipleAccessTypes

	ratTypes
	array(RatType)
	C
	1..N
	The 3GPP RAT Type and non-3GPP RAT Type where the served UE is camping. Shall be provided for trigger "ACCESS_TYPE_CH".
	MultipleAccessTypes

	traceReq
	TraceData
	C
	0..1
	Trace control and configuration parameters information defined in 3GPP TS 32.422 [18] shall be included if trace is required to be activated, modified or deactivated. For trace modification, it shall contain a complete replacement of trace data. For trace deactivation, it shall contain the Null value.
	

	guami
	Guami
	O
	0..1
	The Globally Unique AMF Identifier (GUAMI) shall be provided by an AMF as service consumer.
	


Based on above, it is clear from stage 3 description, UE-Slice-MBR has an independent IE in AMF/PCF interface, therefore Moderator suggest to have option 2 as baseline.
Observation 3: From stage 3 description in specifications (e.g. TS23.503, TS 29.507),UE-Slice-MBR has an independent IE in AMF/PCF interface.
Based on above observations, 
Proposal 1: Signalling of UE-Slice-MBR is same as UE AMBR.
Based on the above analysis on this topic, to UE-Slice-MBR is similar as UE-AMBR. Based on definition of UE-AMBR, the following table shows the impact of UE-Slice-MBR on RAN side from RAN3 point of view. 

	
	Support of UE-Slice-MBR

	Interface message/ IE impact, including NGAP/XNAP/F1AP/E1AP
	Introduce UE-Slice-MBR IE in the following Messages:

NGAP:
PDU SESSION RESOURCE SETUP REQUEST 

INITIAL CONTEXT SETUP REQUEST
UE CONTEXT MODIFICATION REQUEST

HANDOVER REQUEST

XNAP:

HANDOVER REQUEST

RETRIEVE UE CONTEXT RESPONSE

S-NODE MODIFICATION REQUEST

S-NODE ADDITION REQUEST
F1AP:

UE CONTEXT SETUP REQUEST

UE CONTEXT MODIFICATION

E1AP:
BEARER CONTEXT SETUP REQUEST

BEARER CONTEXT MODIFICATION REQUEST



	Apply to Both GBR and Non-GBR
	Yes 

	Split MN part and SN part for UE-Slice-MBR

	Yes, co-ordinate between MN and SN needed. RAN3#114 meeting has agreed that the MN decides the split of DL UE AMBR bit rate limits among the MN and the SN. The NG-RAN node that hosts the PDCP entity enforces the respective DL UE Slice MBR bit rate limits. The NG-RAN node that hosts the MAC entity enforces the respective UL UE Slice MBR bit rate limits.


At last meeting, RAN3 has achieved following agreements for NGAP:

	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


In addition to the above messages, there are several messages enable AMF provides UE-AMBR to RAN node, it is suggest to introduce UE-Slice-MBR IE in these messages.
Proposal 2: To carry UE-slice-MBR information in the following messages:
For NGAP:

-PDU SESSION RESOURCE SETUP REQUEST

For XnAP:
-HANDOVER REQUEST

-S-NODE MODIFICATION REQUEST

-S-NODE ADDITION REQUEST

-BEARER CONTEXT MODIFICATION REQUEST

F1AP:

-UE CONTEXT SETUP REQUEST

-UE CONTEXT MODIFICATION

E1AP:
-BEARER CONTEXT SETUP REQUEST

-BEARER CONTEXT MODIFICATION REQUEST

Signalling of Target NSSAI

Detail of UE Slice MBR in core network specification can be found below. It is noting AMF may provide Target NSSAI to assist RAN re-select appropriate frequency for UE. It is also noted the information need to be used together with other information including Allowed NSSAI, RFSP etc. 
	TS 23.501
5.3.4.3.3
Redirection to dedicated frequency band(s) for an S-NSSAI

If a Network Slice, S-NSSAI, is configured to be available only in TAs covering specific dedicated frequency band(s), then there may be a need to redirect the UE to the dedicated frequency band(s) when such S-NSSAI is requested. If the Requested NSSAI contains S-NSSAI(s) that are not available in the UE's current TA, see clause 5.15.8, the AMF itself or by interacting with the NSSF as described in clause 5.15.5.2.1 may determine a Target NSSAI to be used by the NG-RAN, in addition to the information the AMF receives, such as the Allowed NSSAI and the RFSP for the Allowed NSSAI, to attempt to redirect the UE to a cell and TA in another frequency band and TA that supports the S-NSSAIs in the Target NSSAI. The Target NSSAI includes at least one S-NSSAI from the Requested NSSAI not available in the current TA, but available in another TA in different frequency band possibly overlapping with the current TA, and optionally additional S-NSSAIs from the Requested NSSAI that are configured to be available within the same TAs as the S-NSSAIs not available in the current TA.

....


Allowed NSSAI and RFSP only available in NGAP in current specification, therefore considering Target NSSAI used together with these information , it is straightforward to introduce Target NSSAI in NGAP and enable AMF provide the information together with Allowed NSSAI.  

At last meeting, RAN3 has achieved following agreements:

	To introduce Target NSSAI IE at least in the following messages for NGAP:

- INITIAL CONTEXT SETUP REQUEST

- DOWNLINK NAS TRANSPORT


In addition to the above messages, there are several messages enable AMF provides Allowed NSSAI to RAN node, it is suggest to introduce Target NSSAI IE in these messages. 
Proposal 3: To introduce Target NSSAI IE in the following messages for NGAP including:

- HANDOVER REQUEST

- PATH SWITCH REQUEST ACKNOWLEDGE

- CONNECTION ESTABLISHMENT INDICATION

- AMF CP RELOCATION INDICATION

- UE INFORMATION TRANSFE

Conclusion

In this contribution , the observation and proposals are:

Observation 1: Decouple UE-Slice-MBR from Allowed NSSAI in signalling provides more flexibility among all related network interfaces (e.g. NG, Xn, F1, E1).

Observation 2: The start point of signalling design principal E-Slice-MBR is same as UE AMBR in TR 23.700-40.

Observation 3: From stage 3 description in specifications (e.g. TS23.503, TS 29.507),UE-Slice-MBR has an independent IE in AMF/PCF interface.

Proposal 1: Signalling of UE-Slice-MBR is same as UE AMBR.
Proposal 2: To carry UE-slice-MBR information in the following messages:
For NGAP:

-PDU SESSION RESOURCE SETUP REQUEST

For XnAP:
-HANDOVER REQUEST

-RETRIEVE UE CONTEXT RESPONSE

-S-NODE MODIFICATION REQUEST

-S-NODE ADDITION REQUEST

F1AP:

-UE CONTEXT SETUP REQUEST

-UE CONTEXT MODIFICATION

E1AP:
-BEARER CONTEXT SETUP REQUEST

-BEARER CONTEXT MODIFICATION REQUEST

Proposal 3: To introduce Target NSSAI IE in the following messages for NGAP including:

- HANDOVER REQUEST

- PATH SWITCH REQUEST ACKNOWLEDGE

- CONNECTION ESTABLISHMENT INDICATION

- AMF CP RELOCATION INDICATION

- UE INFORMATION TRANSFE

Proposal 4: The corresponding CRs are list in [3][4][5][6][7].
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