Error! No text of specified style in document.
5
Error! No text of specified style in document.

SA WG2 Meeting #112
S2-153950
16 - 20 November 2015, Anaheim, USA

Source:
Nokia Networks
Title:
Control plane and User plane functional split for S-GW, P-GW and TDF
Document for:
Approval

Agenda Item:
6.8

Work Item / Release:
FS_CUPS / Rel-14

Abstract of the contribution: In this contribution, the existing functionality of S-GW, P-GW and TDF is split into control and user plane functions. 

1. Proposal

It is proposed that the following text is added into clause 6 of TR 23.714.
****** Start of change ******
6
Solutions

Editor's Note: This clause will contain solutions for the identified key issues.

6.1
Solutions to key issue 1

6.1.1
Solution X
This solution proposes the functionalities that should be part of user plane and control plane parts of S-GW, P-GW and TDF. Figure 1 shows the potential architecture with split control plane and user plane functions. 
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Figure 6.1.1-1: Split architecture.
This section uses the functionalities as described in TS 23.401 [2], TS 23.402 [3] and TS 23.203 [4] as the basis to determine the split.
Note 1:
It is up to the implementations to decide whether Serving GW-C and PDN Gateway-C are collocated. Similarly, it is up to the implementations to decide whether Serving GW-U and PDN Gateway-U are collocated.   

Editor’s note:
Whether a separate connectivity management layer (e.g. SDN-C) is needed between Control and User plane functions or it can be collocated with control plane function is FFS.

Editor’s note: S2a/b reference points are for FFS.

6.1.1.1
S-GW Control and User plane split
	Main functionality
	Sub-functionality
	S-GW-C
	S-GW-U
	Comments

	Session management

(default & dedicated bearer establishment, bearer modification, bearer deactivation)
	Admission control and resource management
	X
	
	

	
	TEID assignment for GTP-U
	
	X
	

	
	Packet routing and forwarding
	
	X
	

	
	Packet marking / transport network QoS 
	
	X
	

	Support for UE mobility
	Forwarding of "end marker" (as long as user plane to source eNB exists)
	
	X
	

	
	sending of "end marker" after switching the path to target node 
	
	X
	

	
	SGW relocation and data forwarding (5.3.3.1A)
	X
	
	

	
	eNodeB change (handover procedures, EUTRAN initiated E-RAB modification procedure)
	
	
	

	S1-Release / Buffering / Downlink Data Notification
	ECM-IDLE mode DL packet buffering and Downlink Data Notification Requests per bearer (if higher ARP than previous DDN) (including DSCP of packet for Paging Policy Differentiation)

Delay Downlink Data Notification Request (if terminating side replies to uplink data after UE service request before SGW gets updated) 
	
	X


	

	
	extended buffering of downlink data when the UE is in a power saving state and not reachable (high latency communication)

dropping of downlink data (if MME has requested SGW to throttle downlink low priority traffic and if the downlink data packet is received on such a bearer (see 4.3.7.4.1a).
	
	X

X


	

	
	PGW pause of charging procedure based on operator policy/configuration the SGW (failed paging, abnormal radio link release, number/fraction of packets/bytes dropped at SGW)
	X
	
	

	Inter-operator accounting (counting of volume and time)
	Accounting per UE and bearer 
	FFS (Note 1)
	FFS (Note 1)
	

	
	Interfacing OFCS through reference points specified in TS 32.240
	FFS (Note 1)
	FFS (Note 1)
	


Note 1: Functionality split between Control plane and User plane functions for Charging should be evaluated with SA WG5. 

6.1.1.2
P-GW Control and User plane split

	Main functionality
	Sub-functionality
	P-GW-C
	P-GW-U
	Comments

	Session management

(default & dedicated bearer establishment, bearer modification, bearer deactivation)
	Admission control and resource management
	X
	
	

	
	IP address and TEID assignment for GTP-U
	
	X
	

	
	Packet routing and forwarding
	
	X
	

	
	Packet marking / transport network QoS 
	
	X
	

	UE IP address management
	Local IP address allocation 
	
	X
	

	
	DHCPv4 / DHCPv6 (client and server) 
	X
	
	

	
	Functionality as defined in RFC 4861
	
	X
	

	
	PGW pause of charging procedure based on operator policy/configuration the SGW (failed paging, abnormal radio link release, number/fraction of packets/bytes dropped at SGW)
	X
	
	

	Bearer/APN policing
	UL/DL APN-AMBR enforcement
	
	X
	

	
	DL MBR enforcement (for GBR bearers)
	
	X
	

	PCC related functions
	Packet inspection (DPI, IP-5-tuple)
	
	X
	

	
	Bearer binding (bearer QoS & TFT)
	
	X
	

	
	UL bearer binding verification
	
	X
	

	
	Policing (gating, shaping)
	
	X
	

	
	User charging (online & offline, per charging key)
	FFS (Note 1) 
	FFS (Note 1)
	

	
	Usage monitoring
	
	X
	

	
	Event reporting (including application detection)
	
	X
	

	
	Forwarding of event reporting
	
	
	

	
	http redirection
	
	X
	

	
	FMSS handling and traffic marking
	
	X
	

	
	NBIFOM support
	
	X
	

	Inter-operator accounting (counting of volume and time)
	Accounting per UE and bearer 
	FFS (Note 1)
	FFS (Note 1)
	

	
	Interfacing OFCS through reference points specified in TS 32.240
	FFS (Note 1)
	FFS (Note 1)
	

	Load/overload control functions
	Exchange of overload control information and actions during MME overload 
	X
	
	

	Legal intercept
	Interfacing LI functions through reference points specified in TS33.107
	FFS (Note 2)
	
	

	Packet screening function 
	(check that UE uses only assigned IP addresses in uplink packets)
	
	X
	

	Restoration and recovery
	
	X
	X
	

	Inter-PLMN Credit-Control (debit of volume and time)
	Credit-Control per UE and bearer 
	FFS (Note 1)
	FFS (Note 1)
	

	
	Interfacing H-OCS through reference points specified in TS 32.240
	FFS (Note 1)
	FFS (Note 1)
	


Note 1: Functionality split between Control plane and User plane functions for Charging should be evaluated in cooperation with SA WG5. 

Note 2: Functionality split between Control and User plane for LI should be evaluated in cooperation with SA3-LI.

6.1.1.3
TDF Control and User plane split

Editor’s note: Functional split between C- and U-plane for TDF is for further study.
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