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Introduction
In SA#49 a number of NIMTC related CRs were approved. This paper discusses the changes needed in CT1 specifications due to the introduction of NIMTC indicators, specifically CRs S2-104411 and S2-104412 that adds stage 2 normative text for indicators in 3GPP TS 23.060 and 3GPP TS 23.401.

Discussion

OMA DM

In 23.060 and 23.401 the following text has been added:

“A low priority indicator and/or an MTC indicator are set in an OMA Device Management MO in the MS (e.g. at manufacturing or when accessing the network).”

From this it can be concluded that stage 3 needs to add support of OMA DM configuration of the two mentioned indicators, “Low Priority” and “MTC”. It is proposed to add a new OMA DM MO TS to fulfil this requirement.

Agreement 1: A new OMA DM MO TS shall be created to make configuration of the indicators “Low Priority” and “MTC” possible via OMA DM.

Indicators in NAS
In 23.060 and 23.401 the following text has been added:

“When requesting access to the mobile network an MS, configured to use low priority and/or MTC, indicates low priority and/or MTC to the RAN node in the radio protocol and to the SGSN node in the non-access stratum. For PDP Context Creation requests the SGSN includes the low priority and/or MTC indicators in the request message to the GGSN. The low priority and/or MTC indicators are stored in MM context/PDP contexts and are passed as part of these contexts to other core network nodes in mobility management procedures.”

From this it can be concluded that the “Low Priority” and “MTC” indicators need to be added in signalling messages from the MS/UE to request access to the mobile network. It can be argued whether this “requesting access” is only applicable for mobility management messages or if session management is also included. As the main priority of the Rel-10 NIMTC work is focused on Overload and Congestion protection the proposal is to also include session management as this type of messages otherwise could cause extensive load if not part of the “Low Priority”/”MTC” congestion control function on NAS level. 

As the corresponding CS work is not SA2 responsibility there is no related text added in the SA2 stage 2 work on NIMTC. However it can be indirectly concluded from e.g. the addition of extended periodic timers that need similar changes in CS. In the CT1 phone meeting 2010-09-28 it was also verified by participating SA2 delegates that NIMTC will need support also on CS side. It is therefore proposed to add “Low Priority” and “MTC” indicators in applicable CS messages.
Agreement 2: Add the “Low Priority” and “MTC” indicators in applicable messages in both mobility management and session management and in both PS and CS.
In the selection of messages to add the NIMTC indicators it is proposed to agree on the following principles and not add the indicators:

· In NW to MS/UE messages as the usage is to indicate a MS/UE setting to the NW;

· In NW initiated procedures as the NW has the indicators stored in NW contexts and if overloaded can take these into account before initiating a procedure;

· In Reject or Failure messages as this discontinues the communication or does not result in additional resource allocation;

· In subsequent MS/UE to NW messages when the indicators have been added to an earlier message within the same procedure as the most efficient Overload/Congestion control is done as early in a procedure as possible.
Tables of NAS messages with proposed decisions can be found in Annex A and Annex B.

Agreement 3: Add the NIMTC indicators in the following messages in 24.008:

· LOCATION UPDATING REQUEST;
· CM SERVICE REQUEST;
· CM RE-ESTABLISHMENT REQUEST;
· MM STATUS;
· Attach request (GPRS);
· Routing area update request;
· GMM Status;
· Service Request (UMTS);
· Activate PDP context request;
· Activate Secondary PDP Context Request;
· Modify PDP context request;
· Deactivate PDP context request;
· SM Status.
Add the NIMTC indicators in the following messages in 24.301:
· Attach request (EPS);
· EMM status;
· Tracking area update request;
· Uplink NAS Transport;
· Uplink generic NAS transport;
· Bearer resource allocation request;
· Bearer resource modification request;
· ESM status;
· PDN connectivity request;
· PDN disconnect request.
Indicator setting change

As OMA DM reconfiguration of the NIMTC settings in the MS/UE is to be supported it needs to be decided how to handle the case when the MS/UE is attached to the mobile network with its settings communicated and stored in NW contexts when a configuration change takes place. One solution is that the MS/UE detaches and immediately re-attaches signalling its new settings. Another solution is that the MS/UE triggers a RAU/TAU including its new settings. In the case of access to the mobile network both with Attach and RAU/TAU the NW has to handle the situation of existing contexts where the “Low Priority” and “MTC” settings are not the same as is being signalled in the current procedure. Therefore the reconfiguration case will not bring additional requirements for either solution. As the RAU/TAU solution will imply less service disruption and less signalling it is proposed to select this alternative. The RAU/TAU is most likely also more “forward compatible” if a more flexible handling of “Low Priority” and “MTC” is introduced in Rel-11.
Agreement 4: Trigger a RAU/TAU procedure at NIMTC indicator setting change.
Service Request in EPS

In EPS Service request there is no possibility to add additional indicators as all available bits are used for other purposes. How a UE configured for “Low Priority” and/or “MTC” shall handle Service Request needs to be decided. The following possibilities have been identified:
· Use Extended Service Request;

· Use Service Request and do not signal NIMTC indicators on NAS level.
Extended Service Request is used in cases the high timing requirement of normal Service Request is not needed. This could be suitable for a UE configured for “Low Priority”. A MS/UE configured for “MTC” could have normal timing requirement and therefore Extended Service Request is not suitable in this case. To have separate handling of the two indicators in the Service Request is not seen to be desirable. It is then proposed to have a NIMTC configured UE use a normal Service Request and use the indicators available in the NW contexts for NIMTC related functionality.

In UMTS Service Request it is possible to add the NIMTC indicators, so it is proposed to do so.
Agreement 5: On NAS level use the indicators stored in the NW contexts as input to NIMTC specific handling at EPS Service Request.
NIMTC indicator IE

The addition if the NIMTC indicators can be done by:
· Extending an existing IE;

· Adding one IE for each indicator; or

· Adding one IE containing both indicators.

As the indicators need to be added in a number of messages it is not possible to find an IE to extend in all messages, but it would need to be one solution per message. This would be complicated and not even possible in all cases and is not proposed.

Each indicator only needs one bit to be signalled and to combine the two current indicators in one IE would be a good optimization. This solution still has room for an additional six indicators if there are new requirements for NIMTC indicators in later releases.
Agreement 6: Define an IE with “Low Priority” and “MTC” indicator bits and six spare bits, to be used in messages to signal NIMTC indicators.
Conclusion
If CT1 can agree on the proposals described above in agreement 1-6, Ericsson would be happy to provide the implementation proposal in CRs to CT1#68.
ANNEX A
24.008 messages
	Registration messages:
	Reference
	COMMENT

	 IMSI DETACH INDICATION
	9.2.12
	Discontinue of communication

	 LOCATION UPDATING ACCEPT
	9.2.13
	NW to MS

	 LOCATION UPDATING REJECT
	9.2.14
	NW to MS

	 LOCATION UPDATING REQUEST
	9.2.15
	Add indicator

	Security messages:
	Reference
	

	 AUTHENTICATION REJECT
	9.2.1
	NW to MS

	 AUTHENTICATION REQUEST
	9.2.2
	NW to MS

	 AUTHENTICATION RESPONSE
	9.2.3
	NW init procedure

	AUTHENTICATION FAILURE
	9.2.3a
	Discontinue of communication

	 IDENTITY REQUEST
	9.2.10
	NW to MS

	 IDENTITY RESPONSE
	9.2.11
	NW init procedure

	 TMSI REALLOCATION COMMAND
	9.2.17
	NW to MS

	 TMSI REALLOCATION COMPLETE
	9.2.18
	NW init procedure

	Connection management messages:
	Reference
	

	 CM SERVICE ACCEPT
	9.2.5
	NW to MS

	CM SERVICE PROMPT
	9.2.5a
	NW to MS

	 CM SERVICE REJECT
	9.2.6
	NW to MS

	 CM SERVICE ABORT
	9.2.7
	Discontinue of communication

	 CM SERVICE REQUEST
	9.2.9
	Add indicator

	 CM RE-ESTABLISHMENT REQUEST
	9.2.4
	Add indicator

	 ABORT
	9.2.8
	Discontinue of communication

	Miscellaneous message:
	Reference
	

	 MM INFORMATION
	9.2.15a
	NW to MS

	 MM STATUS
	9.2.16
	Add indicator

	 MM NULL
	9.2.19
	Ignored by the NW


It is proposed to not impact CC messages.
GPRS Mobility Management Messages
	Message
	Reference
	Comment

	Attach request
	9.4.1
	Add indicator

	Attach accept
	9.4.2
	NW to MS

	Attach complete
	9.4.3
	Second MS message in procedure

	Attach reject
	9.4.4
	NW to MS

	Detach request
	9.4.5
	Discontinues communication

	Detach accept
	9.4.6
	Discontinues communication

	P-TMSI reallocation command
	9.4.7
	NW to MS

	P-TMSI reallocation complete
	9.4.8
	NW init procedure

	Authentication and ciphering request
	9.4.9
	NW to MS

	Authentication and ciphering response
	9.4.10
	NW init procedure

	Authentication and Ciphering Failure
	9.4.10a
	NW init procedure

	Authentication and ciphering reject
	9.4.11
	NW to MS

	Identity request
	9.4.12
	NW to MS

	Identity response
	9.4.13
	NW init procedure

	Routing area update request
	9.4.14
	Add indicator

	Routing area update accept
	9.4.15
	NW to MS

	Routing area update complete
	9.4.16
	Second MS message in procedure

	Routing area update reject
	9.4.17
	NW to MS

	GMM Status
	9.4.18
	Add indicator

	GMM Information
	9.4.19
	NW to MS

	Service Request
	9.4.20
	Add indicator

	Service Accept
	9.4.21
	NW to MS

	Service Reject
	9.4.22
	NW to MS

	
	
	


GPRS Session Management Messages
	Message
	Reference
	Comment

	Activate PDP context request
	9.5.1
	Add indicator

	Activate PDP context accept
	9.5.2
	NW to MS

	Activate PDP context reject
	9.5.3
	NW to MS

	Activate Secondary PDP Context Request
	9.5.4
	Add indicator

	Activate Secondary PDP Context Accept
	9.5.5
	NW to MS

	Activate Secondary PDP Context Reject
	9.5.6
	NW to MS

	Request PDP context activation
	9.5.7
	NW to MS

	Request PDP context activation reject
	9.5.8
	Reject message

	Modify PDP context request
	9.5.9
	Add indicator

	Modify PDP context accept
	9.5.11
	NW init procedure

	Modify PDP Context Reject
	9.5.13
	Reject message

	Deactivate PDP context request
	9.5.14
	Add indicator

	Deactivate PDP context accept
	9.5.15
	NW init procedure

	Request Secondary PDP Context Activation
	9.5.15a
	NW to MS

	Request Secondary PDP Context Activation Reject
	9.5.15b
	Reject message

	Notification
	9.5.16a
	NW to MS

	SM Status
	9.5.21
	Add indicators

	Activate MBMS Context Request
	9.5.22
	No stage 2 requirement for MBMS

	Activate MBMS Context Accept
	9.5.23
	NW to MS

	Activate MBMS Context Reject
	9.5.24
	NW to MS

	Request MBMS Context Activation
	9.5.25
	NW to MS

	Request MBMS Context Activation Reject
	9.5.26
	No stage 2 requirement for MBMS


ANNEX B
24.301 messages

	Message
	Reference
	Comment

	Attach accept
	8.2.1
	NW to UE

	Attach complete
	8.2.2
	Second UE message in procedure

	Attach reject
	8.2.3
	NW to UE

	Attach request
	8.2.4
	Add indicators

	Authentication failure
	8.2.5
	NW init procedure

	Authentication reject
	8.2.6
	NW init procedure

	Authentication request
	8.2.7
	NW to UE

	Authentication response
	8.2.8
	NW init procedure

	CS service notification
	8.2.9
	NW to UE

	Detach accept
	8.2.10
	Discontinues communication

	Detach request
	8.2.11
	Discontinues communication

	Downlink NAS Transport
	8.2.12
	NW to UE

	EMM information
	8.2.13
	NW to UE

	EMM status
	8.2.14
	Add indicators

	Extended service request
	8.2.15
	Do not add indicators

	GUTI reallocation command
	8.2.16
	NW to UE

	GUTI reallocation complete
	8.2.17
	NW init procedure

	Identity request
	8.2.18
	NW to UE

	Identity response
	8.2.19
	NW init procedure

	Security mode command
	8.2.20
	NW to UE

	Security mode complete
	8.2.21
	NW init procedure

	Security mode reject
	8.2.22
	NW init procedure

	Security protected NAS message
	8.2.23
	Evaluation of contained message

	Service reject
	8.2.24
	NW to UE

	Service request
	8.2.25
	Do not add indicators

	Tracking area update accept
	8.2.26
	NW to UE

	Tracking area update complete
	8.2.27
	Second UE message in procedure

	Tracking area update reject
	8.2.28
	NW to UE

	Tracking area update request
	8.2.29
	Add indicators

	Uplink NAS Transport
	8.2.30
	Add indicators

	Downlink generic NAS transport
	8.2.31
	NW to UE

	Uplink generic NAS transport
	8.2.32
	Add indicators

	Activate dedicated EPS bearer context accept
	8.3.1
	NW init procedure

	Activate dedicated EPS bearer context reject
	8.3.2
	NW init procedure

	Activate dedicated EPS bearer context request
	8.3.3
	NW to UE

	Activate default EPS bearer context accept
	8.3.4
	NW init procedure

	Activate default EPS bearer context reject
	8.3.5
	NW init procedure

	Activate default EPS bearer context request
	8.3.6
	NW to UE

	Bearer resource allocation reject
	8.3.7
	NW to UE

	Bearer resource allocation request
	8.3.8
	Add indicators

	Bearer resource modification reject
	8.3.9
	NW to UE

	Bearer resource modification request
	8.3.10
	Add indicators

	Deactivate EPS bearer context accept
	8.3.11
	NW init procedure

	Deactivate EPS bearer context request
	8.3.12
	NW to UE

	ESM information request
	8.3.13
	NW to UE

	ESM information response
	8.3.14
	NW init procedure

	ESM status
	8.3.15
	Add indicators

	Modify EPS bearer context accept
	8.3.16
	NW init procedure

	Modify EPS bearer context reject
	8.3.17
	NW init procedure

	Modify EPS bearer context request
	8.3.18
	NW to UE

	Notification
	8.3.18A
	NW to UE

	PDN connectivity reject
	8.3.19
	NW to UE

	PDN connectivity request
	8.3.20
	Add indicators

	PDN disconnect reject
	8.3.21
	NW to UE

	PDN disconnect request
	8.3.22
	Add indicators


