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Abstract of the contribution: This contribution proposes a solution on simplification of MM and SM procedures in the TR 23.720.
Principles of simplification of MM and SM procedures

This section discusses the principles of simplification of Mobility Management and Session Management procedures. The simplification should include the reduction of number of MM/SM messages and the IEs in the MM/SM messages.
1. Simplification of SM procedures
To support efficient handling of infrequent small data transmissions for CIoT, the default bearer and PDN connection established during the attach procedure should be enough for small data transmissions between S-GW and P-GW, it is also assumed that there is no specific QoS requirement for the CIoT small data transmissions, therefore there is no need to establish the dedicated bearers. Since only one PDN connection and one default bearer exist for the CIoT device, the deactivation of the default bearer and PDN connection will make UE detach thus the specific bearer or PDN deactivation procedure is not needed.
2. Simplification of MM procedures
The CIoT devices may be power and memory constrained, so it is useful to simplify the Mobility Management procedures for low cost and low power CIoT devices. The major operation for CIoT devices is for infrequent small data transmissions, such that there is no need for the CIoT devices to support the unnecessary MM procedures such as extended service request and generic NAS transport procedures, etc.
3. Basic MM and SM procedures for CIoT devices

The basic Mobility Management procedures should be kept for CIoT devices, for example, the attach procedure, detach procedure. In order for network to paging UE, the tracking area update procedure should also be kept. To support SMS transfer, the Transport of NAS message should be supported.
Since only one default bearer and one PDN connection is needed for CIoT devices, the Activate default EPS bearer and PDN connectivity procedures should be kept to implement the functionality.

To secure the efficient data transmission over NAS, almost all the security related procedures are needed. This needs to be further studied by SA3.
4. Simplification of IEs in MM and SM messages

Based on the principles 1-3 listed above, the MM and SM procedures can be reduced to a small subset of the overall NAS procedures which are suitable for CIoT small data transmissions.
Furthermore, the Information Elements in the selected MM and SM procedures can be largely reduced by removing the unnecessary functionalities for CIoT small data transmissions. The operations for example, Inter-system, CS fallback/SRVCC, IMS, emergency services, ISR, load balancing, CSG, location services, LIPA/SIPTO and ProSe can be reduced for CIoT. The details for simplification of IEs in MM and SM messages should be further determined by CT1.
Proposal

It is proposed to add the following solution in TR 23.720.
***********************************First Change***************************************************
6.X
Solution X: Solution on simplification of MM and SM procedures
6.X.1
Description
6.X.1.1 Simplification of MM and SM messages
To support efficient handling of infrequent small data transmissions for low cost CIoT devices, the Mobility Management and Session Management messages shall be simplified (including S1 and Gb case) as follows.
NOTE 1:
The simplification of MM and SM messages in this solution aims to provide some guidance for the further work in CT1.
Table 6.x.1.1-1 Simplification of MM and SM messages (S1):
	Procedures
	Messages
	Needed or Not
	Consideration

	EMM common procedures

	GUTI reallocation
	GUTI reallocation command
	Needed
	Essential for DÉCOR HSS initiated Dedicated Core Network Reselection.

	
	GUTI reallocation complete
	Needed
	

	Authentication
	Authentication request
	Needed
	To be further studied by SA3.

	
	Authentication response
	Needed
	

	
	Authentication reject
	Needed
	

	
	Authentication failure
	Needed
	

	Security mode control
	Security mode command
	Needed
	

	
	Security mode complete
	Needed
	

	
	Security mode reject
	Needed
	

	
	Security protected NAS message
	Needed
	

	Identification
	Identity request
	Needed
	The NW may request UE to provide IMSI or IMEI.

	
	Identity response
	Needed
	

	EMM information
	EMM information
	Needed
	The NW may provide UTC + time zone to UE.
Time handling can be handled on application level, leaving this as not needed.

	
	EMM status
	Needed
	UE may report error conditions. 

	EMM specific procedures

	Attach
	Attach request
	Needed
	UE attaches to NW.

	
	Attach accept
	Needed
	

	
	Attach complete
	Needed
	

	
	Attach reject
	Needed
	

	Detach
	Detach request (UE initiated)
	Needed
	UE detaches from NW.

	
	Detach request (NW initiated)
	Needed
	

	
	Detach accept (UE initiated)
	Needed
	

	
	Detach accept (NW initiated)
	Needed
	

	Tracking Area Update
	TAU request
	Needed
	UE updates the TA.

	
	TAU accept
	Needed
	

	
	TAU reject
	Needed
	

	
	TAU complete
	Needed
	

	EMM connection management procedures

	Service Request
	Service request
	Needed
	UE triggers SR or responds to paging.

	
	Service reject
	Needed
	

	
	Extended service request
	Not
	CSFB is not used.

	Transport of NAS message
	DL NAS transport
	Needed
	To transport SMS.

	
	UL NAS transport
	Needed
	

	Generic transport of NAS message
	DL generic NAS transport
	Needed
	To carry some application protocol message.

	
	UL generic NAS transport
	Needed
	


	ESM procedures

	Network initiated ESM procedures
	Activate default EPS bearer context request
	Needed
	To activate the default bearer.

	
	Activate default EPS bearer context accept
	Needed
	

	
	Activate default EPS bearer context reject
	Needed
	

	
	Activate dedicated EPS bearer context request
	Not
	Dedicated bearer is not needed.

	
	Activate dedicated EPS bearer context accept
	Not
	

	
	Activate dedicated EPS bearer context reject
	Not
	

	
	Modify EPS Bearer context request
	Needed
	To transport PCO. Need further consideration if CIoT can live without the info transported as PCO.

	
	Modify EPS Bearer context accept
	Needed
	

	
	Modify EPS Bearer context reject
	Needed
	

	
	Deactivate EPS bearer context request
	Not
	Only one bearer used so UE will be detached once the bearer is deactivated.

	
	Deactivate EPS bearer context accept
	Not
	

	UE requested ESM procedures
	PDN connectivity request
	Needed
	To establish the PDN connection.

	
	PDN connectivity reject
	Needed
	

	
	PDN disconnect request
	Not
	Only one PDN connection used so UE will be detached once the PDN connection is disconnected.

	
	PDN disconnect reject
	Not
	

	
	Bearer resource allocation request
	Not
	Dedicated bearer not supported.

	
	Bearer resource allocation reject
	Not
	

	
	Bearer resource modification request
	Not
	

	
	Bearer resource modification reject
	Not
	

	Miscellaneous procedures
	ESM information request
	Needed
	NW may request UE to provide APN or PCO.
Need further consideration if CIoT can live without the APN and the info transported as PCO 

	
	ESM information response 
	Needed
	

	
	Notification
	Not
	SRVCC or IMS not supported.

	
	ESM status
	Needed
	The error conditions report.


Table 6.x.1.1-2 Simplification of GMM and SM messages (Gb):

	Procedures
	Messages
	Needed or Not
	Consideration

	Attach
	Attach request
	Needed
	UE attaches to NW.

	
	Attach accept
	Needed
	

	
	Attach complete
	Needed
	

	
	Attach reject
	Needed
	

	Detach
	Detach request (UE initiated)
	Needed
	UE detaches from NW.

	
	Detach request (NW initiated)
	Needed
	

	
	Detach accept (UE initiated)
	Needed
	

	
	Detach accept (NW initiated)
	Needed
	

	P-TMSI reallocation
	P-TMSI reallocation command
	Needed
	Essential for DÉCOR HSS initiated Dedicated Core Network Reselection.

	Authentication and ciphering
	Authentication and ciphering request
	Needed
	To be further studied by SA3.

	
	Authentication and ciphering response
	Needed
	

	
	Authentication and Ciphering Failure
	Needed
	

	
	Authentication and ciphering reject
	Needed
	

	Identity
	Identity request
	Needed
	The NW may request UE to provide IMSI or IMEI.

	
	Identity response
	Needed
	

	RAU
	Routing area update request
	Needed
	UE updates the RA.

	
	Routing area update accept
	Needed
	

	
	Routing area update complete
	Needed
	

	
	Routing area update reject
	Needed
	

	GMM Status
	GMM Status
	Needed
	UE may report error conditions.

	
	GMM information
	Needed
	The NW may provide UTC + time zone to UE.
Time handling can be handled on application level, leaving this as not needed.

	Activate PDP context
	Activate PDP context request
	Needed
	To activate the PDP context.

	
	Activate PDP context accept
	Needed
	

	
	Activate PDP context reject
	Needed
	

	
	Activate Secondary PDP Context Request
	Not
	Secondary PDP context is not needed.

	
	Activate Secondary PDP Context Accept
	Not
	

	
	Activate Secondary PDP Context Reject
	Not
	

	
	Request Secondary PDP Context Activation
	Not
	

	
	Request Secondary PDP Context Reject
	Not
	

	
	Request PDP Context activation
	Not
	No need for NW to initiate the PDP context activation.

	
	Request PDP Context activation reject
	Not
	

	Modify PDP context
	Modify PDP context request 
	Needed
	To transport the PCO. Need further consideration if CIoT can live without the info transported as PCO.

	
	Modify PDP context accept
	Needed
	

	
	Modify PDP context reject
	Needed
	

	Deactivate PDP context
	Deactivate PDP context request
	Not
	Only one PDP context used so UE will be detached once the PDP context is deactivated.

	
	Deactivate PDP context accept
	Not
	

	Notification
	Notification
	Not
	SRVCC or IMS not supported.

	SM status
	SM status
	Needed
	The error conditions report.

	Activate MBMS
	Activate MBMS Context Request
	Not
	MBMS not supported.

	
	Activate MBMS Context Accept
	Not
	

	
	Activate MBMS Context Reject
	Not
	

	
	Request MBMS Context Activation
	Not
	

	
	Request MBMS Context Activation Reject
	Not
	


NOTE 2:
The simplification of MM and SM messages may depend on the specific solution.
NOTE 3:
The simplification of security related messages depends on SA3 study.
6.X.1.2
Simplification of IEs in MM and SM messages
At least the following operations for MM and SM messages are not needed:
· Inter-system operation; 
· CS fallback/SRVCC; 

· IMS;

· Emergency services;

· ISR;

· 
· CSG;

· Location services;

· ProSe;
NOTE:
The exact IEs and exact messages not needed related to these operations should be determined by CT1.
6.X.2
Impacts on existing nodes and functionality
Editor's Note:
Capture impacts on existing 3GPP nodes and Functional elements (e.g. UE, MME, eNB, S-GW, P-GW etc.).

6.X.3
Solution Evaluation

Editor's Note:
Use this section for evaluation at solution level. Evaluation at key issue level is done in a separate clause.
***********************************End of Changes************************************************
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