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1 Introduction 
In the last SA plenary meeting, RAN impact due to 5G System Features was discussed. The RAN-CN Function which has been agreed in SA2 and has impact on RAN needs to be updated, e.g., Mobility restrictions execution, Max rate control.
2 Discussion 
According to TR23.799[1], the current agreed logical function allocation was listed in the Table 8.8.1-1.

Table 8.8.1-1: Logical function allocation

	Location:

Function:
	NextGen RAN
	NextGen CN
	Comments

	Key Issue #1 - Network Slicing
	
	
	

	CN instance selection when UE attach to a CN network slice
	FFS
	FFS
	

	Key Issue #3 - Mobility Management
	
	
	

	Mobility management control, (Subscription and Policies) 
	
	X
	

	Determination of mobility restriction
	
	X
	

	Roaming restrictions execution
	
	X
	

	Mobility restrictions execution, [CN Connected]
	X
	
	

	Mobility restrictions execution, [CN Idle]
	
	X
	It is expected that the RAN design will enable minimization of CN-initiated paging and UE associated CN/RAN signalling

	UE registration
	
	X
	

	Area tracking
	FFS
	X
	 The need for RAN level area tracking is for RAN WGs to determine.

	UE unreachability detection
	
	X
	Assumed to be supported in CN for UEs in CN Idle state.

	RAN UE unreachability detection
	X
	
	Assumed to be supported in RAN for UEs in RAN Inactive state. If RAN inactive state exists.

	NAS state transitions
	
	X
	

	RRC state transitions
	X
	
	

	Paging initiation and control in RAN Inactive state
	X
	
	RAN Inactive state is RAN state that corresponds to CN connected state. If RAN inactive state exists.

	Paging initiation in CN Idle state
	
	X
	

	Access Stratum UE Context storage in RAN Inactive state
	X
	
	If RAN inactive state exists.

	Control of connected state mobility
	X
	X
	

	UP buffer for UE in CN Idle state
	
	X
	

	UP buffer for UE in RAN Inactive state
	X
	
	If RAN inactive state exists.

	Key Issue #4 - Session Management
	
	
	

	PDU Session address allocation
	
	X
	FFS for non-IP PDU Sessions

	PDU Session Termination Point
	
	X
	Note that this refers to the ownership of the specification for the function supporting the termination point. In a NW deployment this function may be deployed on or close to a RAN site.

	Session Management
	
	X
	

	Termination of UP security
	FFS
	FFS
	FFS

	Subscription Data Handling (incl. default QoS profile)
	
	X
	

	Key issue #12
	
	
	

	Authentication and Key Agreement
	
	X
	

	Key Issue #2 QoS
	
	
	

	Radio Resource Admission Control
	X
	
	

	Radio Resource management (QoS attributes)
	X
	
	Packet scheduling with regards to resource utilization and availability (RRM)

	Max rate control
	X
	X
	Maximum bitrate policing in the CN and RAN in UL and DL.

	QoS Policy Control
	
	X
	

	Transport marking
	X
	X
	Used for prioritization in the transport network.

	Charging Data Collection
	
	X
	

	Packet classification of DL packets for QoS differentiation on the Radio
	FFS
	FFS
	Some companies think the QoS classification for QoS differentiation of DL packets is performed in RAN.

	QoS differentiation and verification for UL packets
	FFS
	FFS
	Some companies think the QoS verification for UL packets is performed in RAN and/or CN.


According to the above agreements on the CN-RAN functional allocation, the following two functions need to be acknowledged by RAN3 and updated in TR38.801.
Rate control: Rate control includes to ensure Max bit rate limits in UL and DL per Service Data Flow (SDF), Aggregated Max bit rate limit (MBR) in UL and DL per PDU session, and Max bit rate limit in UL and DL per UE.
Through configuration and policies, multiple SDFs may be aggregated to a single PDU flow or an SDF may be separated into one or more PDU flows and by that be treated according to the QoS of the PDU flow. 

For the Rate control in RAN, defines the maximum bitrate policing in the RAN in UL and DL. The PDU session management procedures, UE Context Management Procedures, and UE Mobility Management Procedures will be impacted.
The following agreements on rate control related to QoS framework in SA2 shall be taken into account.

Agreements for rate control are as follows:
7a.
For the purpose of subscription and service differentiation, enforcement of Max bit rate limits in UL and DL per Service Data Flow (SDF) shall be done in a CN_UP for GBR SDFs, being a trusted point of enforcement in the network. In addition, Max bit rate limits in UL and DL per Service Data Flow (SDF) may be done in the CN_UP for non-GBR SDFs.
7b.
Rate limit enforcement per PDU session applies for flows that do not require guaranteed flow bit rate.
7c.
Aggregated Max bit rate limit (MBR) in UL and DL per PDU session is enforced in CN_UP for flows that do not require guaranteed flow bit rate. For UL CL PDU session, per PDU session AMBR is enforced in the UL CL UPF. For multi-homed PDU session, the PDU session AMBR is enforced in the branching point UPF. The enforcement is done separately by each of these UPFs.
NOTE 5:
AMBR per DN name is not supported.
8a.
The AN shall enforce Max bit rate limit in UL and DL per UE for flows that do not require guaranteed flow bit rate.
8b.
UE performs UL rate limitation on PDU Session basis for non-GBR traffic and on QoS Flow basis for GBR traffic.
Mobility restrictions. Operators may set certain areas of the network as forbidden for a specific group of UEs. Also, operators may set certain areas of the network accessible for a specific group of UEs. These restrictions may be derived from user subscription and operator configuration.
The mobility restrictions execution function shall be performed at 5G RAN. Similar as LTE, the Mobility restrictions information for a UE includes information on restrictions to be applied for subsequent mobility action during connected state. The CN notifies the RAN about mobility restrictions which are taken into account in the handover decisions. The UE Context Management Procedures, Mobility Management Procedures, DL NAS Transport will be impacted.
The following agreements on mobility restrictions in SA2 shall be taken into account.

Agreements for mobility restrictions are as follows:

1.
For the mobility restriction "area" aspects, the following applies:

A.
The core network may configure an "allowed area", "non-allowed area" and "forbidden area" to a UE. At least a granularity of these areas per the TA level is to be supported.

NOTE 1c:
Whether finer granularity than per TA level is to be supported is to be determined in the normative phase.

B.
In an "allowed area", the UE is permitted to initiate communication (using CP and UP) with the network as allowed by the subscription. If the UE is in an "allowed area", the core network registration area allocated to the UE shall be within or equivalent to the "allowed area".
C.
In a "forbidden area", the UE is not permitted to initiate any (neither CP nor UP) communication with the network.
D.
In a "non-allowed area" the UE is not allowed to initiate Service Request or SM signalling to obtain user services, but even in "non-allowed" area, the UE will perform periodic registration update (due to periodic registration update timer expiration) and regular registration update (due to mobility outside of the TAI list). The UE in a "non-allowed area" is allowed to respond to core network paging.
NOTE 2:
How to minimize registration updates due to mobility within a "non-allowed area" is to be determined during normative phase.
E.
If the UE has been provided with overlapping areas then the following applies for the UE logic:
1.
The evaluation of "forbidden area" has precedence over the evaluation of " allowed area "and the "non-allowed area".
2.
The evaluation of "non-allowed area" has precedence over the evaluation of "allowed area".
F.
A UE accessing the network for regulatory prioritized services like Emergency services and MPS overrides any "non-allowed area" and "forbidden area" restrictions.
2.
It has been agreed to specify a geographic subscription parameter to restrict the (service) area within which a UE (e.g. for fixed access) may obtain services from the network.
3.
It shall be possible to support geographical restricted subscriptions across PLMNs, e.g. a subscription parameter indicates the size or usage (e.g. fixed access) of an allowed area to the VPLMN.
According to the above analysis, the proposed TP for RAN3 TR38.801 is shown as below.
----------------------------------------------------------------8<---------------------------------------------------------------------
6.1
RAN-CN functional split
The RAN-CN functional split is specified in TR23.799[6].
6.2
RAN functions description
NOTE 1:
The further detail of the functionalities needs further study.

Functions similar to E-UTRAN as listed in TS 36.401 [3]
-
Transfer of user data

-
Radio channel ciphering and deciphering

-
Integrity protection

-
Header compression
-     Rate Control
-
Mobility control functions:

-
Handover

-
Inter-cell interference coordination

-
Connection setup and release

-
Load balancing

-
Distribution function for NAS messages

-
NAS node selection function

-
Synchronization
-
Radio access network sharing

-
Paging 

-
Positioning
Functions specific for New RAN:

-
Network Slice support

-
This function provides the capability for New RAN to support network slicing
-
Tight Interworking with E-UTRA
-
This function enables tight interworking between NR and E-UTRA by means of data flow aggregation. This function includes at least dual connectivity. Interworking with E-UTRA is supported for collocated and non-collocated site deployments.
-
Multi-connectivity
Editor’s note: Multi-connectivity is pending to RAN2 decision.

-
E-UTRA-NR handover through a New RAN interface

-
This function provides means for E-UTRA-NR handover via the direct interface between an eLTE eNB and a gNB.

-
Session Management
-
This function provides means for the NGC to create/modify/release a context and related resources in the New RAN associated with a particular PDU session of a UE and the corresponding tunnel between the New RAN node and the UPGW.
New RAN may also include other functions:

-
Contacting UEs in inactive mode (feasibility of UE Inactive mode to be further studied and coordinated with RAN2)
-
In the inactive mode, the UE context is stored in RAN and UP data is buffered in RAN. 

Editor’s Note:
 Work on inactive mode in RAN3 is on hold until respective input is provided from RAN2 or concept work on the WI on "Signalling reduction to enable light connection for LTE" is regarded to be sufficiently mature to be examined for applicability for 5G.
-
Direct services support (further study related with D2D, coordinate with RAN1, RAN2)

-
This function provides communication whereby UEs can communicate with each other directly
-  Interworking with non-3GPP systems 
- This function provides interworking between NR and Non-3GPP RAT (e.g. WLAN).

-
E-UTRA - NR handover via CN (both intra-system and inter-system, i.e. EPC-NGCN, handovers)
-
This function provides means for E-UTRA - NR handover via CN.
Note: Support of the inter-system handover function, i.e. E-UTRA - NR HO via CN change (EPC<->NGC), depends on progress in SA2. When discussing solutions to support this function, RAN3 needs to consider factors such as adaptation of the source RAN/CN to the target RAN/CN

-
E-UTRA-NR inactive mode mobility using a direct interface between an eLTE eNB and a gNB.

-
This function provide means for UE mobility in a RAN controlled inactive mode between NR and E-UTRA using a direct interface between an eLTE eNB and a gNB for context fetching and paging.

Editor’s Note:
This approach is pending discussions on “light connection” and respective discussions on paging.

Editor’s Note:
Local Breakout enables UE traffic to breakout locally to the Local Network without traversing a centralised mobile operator’s core network. Whether Local breakout is a RAN function is pending SA2 decision.
6.2.X
Mobility control functions
6.2.X.1 Mobility restrictions
Operators may set certain areas of the network as forbidden for a specific group of UEs. Also, operators may set certain areas of the network accessible for a specific group of UEs. 
The mobility restriction information for a UE is applied for subsequent mobility action during connected state. It may be provided by the NGC at context setup over the NG interface, and may be updated by the NGC during NGC based handover, and when sending NAS Downlink messages.
Upon receiving the mobility restriction information for a UE, the New RAN node shall store it and thereafter it should use it to determine whether to apply restriction handling for subsequent mobility action for which the New RAN node provides information about the target of the mobility action towards the UE. If the mobility restriction information is not available at the New RAN node, the New RAN node shall consider that there is no restriction for subsequent mobility actions.

Only if received via NG signalling or Xn signalling, the mobility restriction information for a UE shall be propagated by the source New RAN node over Xn at intra system handover. 
6.2.Y Rate Control
The New RAN node shall ensure the maximum bitrate policing in the RAN. Rate control enables the New RAN node to enforce max bit rate limits in UL and DL per flow, Aggregated Max bit rate limit in UL and DL per PDU session for flows that do not require guaranteed flow bit rate, and max bit rate limit in UL and DL per UE for flows that do not require guaranteed flow bit rate.
3 Conclusion 
It is kindly asked RAN3 to agree the above TP in TR38.801.
4 Reference

[1] TR23.799[image: image1.jpg]Y































































































































































































































































































































































































































































































































































































































