SA WG2 Temporary Document

Page 1

SA WG2 Meeting #110-AH
S2-152954
Sophia Antipolis, France, 31 August – 3 September 2015
(was S2-152743, 2924)
Source:
Ericsson
Title:
Setup of CIoT PDN connections with minimum NAS
Document for:
Discussion/Approval
Agenda Item:
6.6
Work Item / Release:
FS_AE_CIOT/Rel-13
Abstract of the contribution: Proposes mechanisms to establish PDN connections for CIoT use cases with minimum NAS.
Introduction
This paper proposes to establish PDN connections for CIoT use cases with minimum NAS. It uses an implicit PDN connection establishment based on default parameters in the serving node to establish the default PDN connection. This could potentially eliminate all ESM signalling over the radio. The complexity of the CIoT device would also be reduced. 
It is proposed in Table 6.12.1.1-1 that we “Need further consideration if CIoT can live without the info transported as PCO”. The table below evaluates the need for PCO. 
	MS to network direction:

	0001H (P-CSCF IPv6 Address Request);
	Not needed (IMS)

	0002H (IM CN Subsystem Signaling Flag);
	Not needed (IMS)

	0003H (DNS Server IPv6 Address Request); 
	Not needed when e.g. UE supports DHCP or there is a direct tunnel towards the AS.

	0004H (Not Supported);
	

	0005H (MS Support of Network Requested Bearer Control indicator);
	Not needed (IMS)

	0006H (Reserved); 
	

	0007H (DSMIPv6 Home Agent Address Request;
	Not needed (MIP)

	0008H (DSMIPv6 Home Network Prefix Request);
	Not needed (MIP)

	0009H (DSMIPv6 IPv4 Home Agent Address Request);
	Not needed (MIP)

	000AH (IP address allocation via NAS signalling);
	Not needed for IPv6 (SLAAC)

	000BH (IPv4 address allocation via DHCPv4);
	Not needed (IPv4)

	000CH (P-CSCF IPv4 Address Request);
	Not needed (IMS)

	000DH (DNS Server IPv4 Address Request);
	Not needed (IPv4)

	000EH (MSISDN Request);
	Not needed (no need for UE to know MSISDN)

	000FH (IFOM-Support-Request);
	Not needed (IFOM)

	0010H (IPv4 Link MTU Request);
	Not needed (IPv4)

	0011H (MS support of Local address in TFT indicator)
	Not needed (multiple bearers)


NOTE: The PCO information in the network to MS direction corresponds to the MS to network direction.

As evaluated in the table above the PCO can be avoided for many of the CIoT specific use cases.
Proposal

It is proposed to capture the following procedure in TR 23.720. 
***** First Change *****
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***** Next Change *****

6.x
Solution #: Setup of CIoT PDN connection with minimum NAS
6.x.1
General

Many CIoT devices are expected to be ultra-low cost, low complexity and low bitrate devices. For such devices it is essential that the NAS “footprint” i.e. NAS stack in the device can be kept as small possible in terms of memory size and with as low complexity as possible. It is also important that registration/deregistration to the network and establishment/removal of the PDN connection can be done with a minimum of signalling. Less radio resources of the low bitrate radio (e.g. Narrow Band radio) and less power is consumed in the device if the signalling and total transferred number of bits are kept to a minimum. 

The simplification in this proposal is based on the architecture assumption that it is sufficient with a single PDN connection for a CIoT device. The proposal is to skip the existing session management signalling from the device and instead let the serving node in the network establish a PDN connection (i.e. a “default PDN Connection”) or PDP context based on default values, subscription information and other information available in the serving node when the device attaches to the network. The figure below shows the approach.
6.x.2
CIoT PDN connection/PDP Context setup
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Figure 6.x.2-1: CIoT PDN Connection setup, non-roaming case
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Figure 6.x.2-2: CIoT PDN Connection setup, roaming case
The CIoT UE with minimum NAS only sends Attach to the network. The UE does not need to do any session management signalling. The UE uses default session management parameters e.g. fixed standardized values for the single PDN connection it will have. The attach procedure progresses in the network as specified in TS 23.401.
1.
UE sends an initial attach with EPS attach type set to “CIoT-attach”. 
Note: 
Typically a CIoT UE is directed to a CIoT CN which supports the “min NAS” in this solution. If the CN does not support “min NAS” (should be an error case), the Initial Attach will be rejected e.g. based on that mandatory IEs may be missing. The CIoT UE may then retry using a normal attach if it supports it. 

2.
MME/C-SGN may authenticate the UE using normal procedures if necessary. 
3.
Location update and retrieval of subscription information. 
4.
The MME/C-SGN processes the initial attach and identifies that a default PDN connection for CIoT use shall be established. The default PDN connection is created according to default parameters available in the MME/C-SGN for the UE. Specific parameter(s) may optionally be indicated in the initial attach message.

In the roaming case, the MME/C-SGN sends a Create Session Request to the P-GW. A new “CIoT-PDN” indication may be included if the P-GW need to be aware of that the session creation is generated in the MME/C-SGN and not the UE, and that the UE uses a single PDN connection only. P-GW shall not create any dedicated bearers or try to update the “CIoT-PDN” marked PDN connection.
5.
In the non-roaming case, the P-GW responds with a Create Session Response. The P-GW may include a “CIoT-PDN” to indicate its support for this alternative procedure with single PDN connection (e.g. no dedicated bearers should be initiated). 

6.
The MME/C-SGN responds by sending an Attach Accept message to the UE without any session management message but including a “CIoT-attach” indication to confirm that a PDN connection was created. The UE establishes the context information for the default PDN connection including initializing the IP stack using default session management parameters e.g. configured values or fixed standardized values for the single PDN connection.

7.
The UE responds with an Attach Complete message.

8.
The S1 and the RRC connections are released. 
6.x.2b
CIoT PDN connection/PDP Context setup for “EMM context only case”
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Figure 6.x.2-1: CIoT PDN Connection setup, non-roaming case
The CIoT UE with minimum NAS stack that has earlier attached to the network without any default PDN connection (EMM context only) and that now wants to send data, sends a small NAS message (e.g. a PDN connectivity request) to the network indicating that the default PDN connection shall be established. The NAS message contains a minimum set of parameter potentially none, and the MME/C-SGN establishes a PDN connection with default parameters and other information available in the network in the same way as if the PDN connection had been established at Initial Attach. At the response (e.g. PDN connectivity response) the UE establishes the context information for the default PDN connection including initializing the IP stack using default session management parameters e.g. configured values or fixed standardized values for the single PDN connection.
6.x.2c
Affected ESM & GSM messages
This solution may potentially eliminate the need for the messages below in the CIoT device and over the radio. The table in clause 6.12 may be updated at a conclusion. 
· ESM messages:

· Activate default EPS bearer context request
· Activate default EPS bearer context accept
· Activate default EPS bearer context reject
· PDN connectivity request
· PDN connectivity reject
· Modify EPS Bearer context request
· Modify EPS Bearer context accept
· Modify EPS Bearer context reject
· ESM information request
· ESM information response
· GSM messages:
· Activate PDP context request
· Activate PDP context accept
· Activate PDP context reject
· Modify PDP context request
· Modify PDP context accept
· Modify PDP context reject
For CIoT most ESM and GSM can be handled by the serving node (MME/SGSN/C-SGN) on behalf of the UE/CIoT device (since CIoT devices only use one PDN connection/PDP context). Hence the procedures may exist in the network, but would not be needed as NAS messages and communicated over the radio interface.
For example the modify procedures from PGW to SGW/MME may still be needed potentially for updating QoS characteristics, MBR, SLA, and APN changes. 



	
	
	

	
	

	

	
	

	


	
	

	

	
	

	

	
	

	

	
	

	





	
	
	

	
	

	

	
	

	

	
	

	

	
	

	

	
	

	

	
	

	

	
	
	

	
	
	

	
	

	


6.x.3
Impacts on existing nodes

UE:  The UE uses a reduced NAS without any session management messages. Default session management parameters are used for the single PDN connection. 

MME/C-SGN: The MME/C-SGN generates a default PDN connection for the CIoT device including sending session management messages to the PGW (if needed). May need to handle or generate PCO parameters. 
PGW: Should refrain from sending any network initiated bearer related messages for a PDN connection that is marked as “CIoT-PDN”.

6.x.4
Solution Evaluation

The total number of bits communicated over radio by a CIoT device at attach and for maintaining the default PDN connection is reduced. The power consumption and complexity of the NAS stack of the CIoT device can be reduced. The used radio resources are reduced. 
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***** End of Changes *****
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