Page 1



SA WG2 Meeting #114
S2-161822
11 - 15 April 2016, Sophia Antipolis, France

	CR-Form-v11.1

	CHANGE REQUEST

	

	
	23.401
	CR
	3019
	rev
	-
	Current version:
	13.6.1
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	


	Proposed change affects:
	UICC apps
	
	ME
	X
	Radio Access Network
	
	Core Network
	X


	

	Title:

	“Data via MME” to S1-U switching

	
	

	Source to WG:
	Vodafone

	Source to TSG:
	SA2

	
	

	Work item code:
	CIoT
	
	Date:
	2016-04-05

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-13

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)
Rel-11
(Release 11)
Rel-12
(Release 12)
Rel-13
(Release 13)
Rel-14
(Release 14)

	
	

	Reason for change:
	A recent SA 2/RAN 2 telephone conference debated how a “large data” application could be moved from using “data via MME” to using S1-U data transfer.
This CR documents the mechanism by which control (and choice) is left to the MME. Compared to a UE centric solution, MME control has the advantages that the UE’s application and NAS protocols do not have to adapt to whether:

· the “supported network behaviour” indicates ‘Control Plane only’, or, 
· to movement into an eNB area that does not support “User Plane optimisation”, or,
· to the volume of data being transferred, or, 
· to the load on the MME from other users.



	
	

	Summary of change:
	It is clarified that when a UE (accessing from RRC-IDLE-not-suspended state) establishes an S1 connection, the MME can choose whether to, and when to, activate S1-U data transfer.
At the switch from ‘data via MME’ to S1-U data transfer, data that is already in transit between the SGW and UE might arrive out of sequence. (In line with the capabilities of existing 3GPP PDN connections), applications are expected to be tolerant to packet mis-sequencing/loss on data links.

	
	

	Consequences if not approved:
	Lack of clarity on how this situation is handled leading to slow stage 3 specification completion.

	
	

	Clauses affected:
	5.3.4B.X (new)

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications

	TS/TR ... CR ... 

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	This CR has copied a large quantity of text from a Qualcomm CR that proposes an alternative technical solution to this issue.


*********** start of changes *********

5.3.4B.X
Switch from Data in NAS PDUs to S1-U based data transfer
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Figure 5.3.4B.X-1: Switch from Data in NAS PDUs to S1-U based data transfer
The MME can use this procedure if the UE supports S1-U data transfer; user data is being transferred in NAS PDUs between UE and S-GW; and the MME decides that S1-U based data transfer is now preferred.
NOTE 1:
When the S1-U data transfer is established, all EPS bearers that do not use the SCEF are transferred to S1-U.

NOTE 2:
Other than the S1 connection release procedure, no procedure is supported for switching from S1-U based data transfer to the transfer of data in NAS PDUs.
1. UE is sending and receiving data in NAS PDUs using the Control Plane CIoT EPS Optimisation. 
The MME decides that S1-U based data transfer is preferred.
2. The MME sends a Release Access Bearers Request message to the Serving GW that requests the release of all S11-U bearers for the UE.
The MME continues to forward data from any uplink NAS data PDUs received from the UE to the S-GW.
3. If downlink packets arrive for the UE, the Serving GW starts buffering downlink packets received for the UE and may initiate the "Network Triggered Service Request" procedure, described in clause 5.3.4.3.

Any uplink data received from the MME is sent on to the P-GW.
4. 
The Serving GW releases all MME related information (address and downlink TEIDs) for the UE and responds with a Release Access Bearers Response message to the MME. Other elements of the UE's Serving GW context are not affected. 

5. The MME sends S1-AP Initial Context Setup Request (Serving GW address, S1-TEID(s) (UL), EPS Bearer QoS(s), Security Context, MME Signalling Connection Id, Handover Restriction List, CSG Membership Indication) message to the eNodeB. The eNodeB stores the Security Context, MME Signalling Connection Id, EPS Bearer QoS(s) and S1-TEID(s) in the UE RAN context. The step is described in detail in TS 36.300 [5]. Handover Restriction List is described in clause 4.3.5.7 "Mobility Restrictions".

If the UE is using a hybrid cell, CSG Membership Indication indicating whether the UE is a CSG member shall be included in the S1-AP message from the MME to the RAN. Based on this information the RAN can perform differentiated treatment for CSG and non-CSG members.

6. The eNodeB performs the radio bearer establishment procedure. The user plane security is established at this step, which is described in detail in TS 36.300 [5]. When the user plane radio bearers are setup. EPS bearer state synchronization is performed between the UE and the network, i.e. the UE shall locally remove any EPS bearer for which it has no “Control Plane only” indication and for which no radio bearers are setup and, if the radio bearer for a default EPS bearer is not established, the UE shall locally deactivate all EPS bearers associated to that default EPS bearer.

7. The uplink data from the UE can now be forwarded by eNodeB to the Serving GW. The eNodeB sends the uplink data to the Serving GW address and TEID provided in the step 6. The Serving GW forwards the uplink data to the PDN GW.

9.
The eNodeB sends an S1-AP message Initial Context Setup Complete (eNodeB address, List of accepted EPS bearers, List of rejected EPS bearers, S1 TEID(s) (DL)) to the MME. This step is described in detail in TS 36.300 [5].
10.
The MME sends a Modify Bearer Request message (eNodeB address, S1 TEID(s) (DL) for the accepted EPS bearers, Delay Downlink Packet Notification Request, RAT Type) per PDN connection to the Serving GW. If the Serving GW supports Modify Access Bearers Request procedure and if there is no need for the Serving GW to send the signalling to the PDN GW. The Serving GW is now able to transmit downlink data towards the UE. 11. The Serving GW shall return a Modify Bearer Response (Serving GW address and TEID for uplink traffic) to the MME as a response to a Modify Bearer Request message, or a Modify Access Bearers Response (Serving GW address and TEID for uplink traffic) as a response to a Modify Access Bearers Request message. If the Serving GW cannot serve the MME Request in the Modify Access Bearers Request message without S5/S8 signalling other than to unpause charging in the PDN GW or without corresponding Gxc signalling when PMIP is used over the S5/S8 interface, it shall respond to the MME with indicating that the modifications are not limited to S1-U bearers, and the MME shall repeat its request using a Modify Bearer Request message per PDN connection.
11.
The S-GW sends the Modify Bearer Response message to the MME.

12
Downlink data is now able to be sent to the UE.
**** end of changes ********
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