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1. Introduction
This paper attempts to show that the use of TAU/RAU procedure is a good choice to update the network when either the “MTC” indicator or the “low priority” indicator or both changes in the UE.

2. Background
To support MTC communication, SA2 has introduced 2 indicators, namely:

· MTC indicator;

· Low priority.
The above indictors can be either pre-configured in the UE or configured over the air (via OMA-DM or OTA).

In CT1#67, C1-103879 proposes that if these indicators in the UE would to change (i.e. via OMA-DM), the UE should update the MME of any changes of the indicators. The reasoning for the UE to update the MME is that SA2 view these indicators as device characteristics and not subscription based characteristics. This point can be understood from SA2 response to question 3 asked by CT1 in C1-104092.

CT1 Question 3: CT1 would like to ask SA2 to clarify the nature of the device indicators and in particular whether they are based on subscription or equipment characteristic?

SA2 response to question 3:

In release 10, these are device characteristics. No subscription based characteristics for MTC or low value were added in release 10 (except that the HSS should transfer PRU/PTU and PLU information to SGSN/MME and MSC, which is not, however, a device indicator). SA2 acknowledges that the same UE cannot both support low priority and normal priority applications given this approach (also the UE cannot both be "configured for MTC" and "not be configured for MTC"). The UE remains 'low priority' and/or “MTC” for the whole duration it is registered in the network (the network may store these indications also for idle UEs), and thereby allowing straightforward remedial actions to be taken by the RAN and CN. SA2 deemed these mechanisms useful.
3. Discussion

The discussion below will only focus on the MTC indicator as this topic has been discussed to identify a way-forward on how the device will update the network when the MTC indicator in the device changes.

In CT1#67, when the MTC indicator changes in a device, two possible ways have been made known, namely:

· Sending of RAU/TAU (mentioned in C1-103879);

· Detaching and re-attaching (mentioned in C1-103812 & C1-103813).

3.1 Support of MTC specific APNs

To our company understanding, the main support for a device to detach and reattach is for the usecase where a device is connected an APN prior to reconfiguration and once reconfigured to an MTC device, that APN becomes no longer valid for the device. For example, a UE is currently connected to an Internet APN. When the UE is reconfigured to become an MTC device, the MTC device can only connect to MTC APN. Hence, the way to ensure a device connects to MTC APN is to perform a detach and the subsequent attach would allow the MTC device to be connected to the MTC APN.

However, there is no requirement that a UE is required to be subscribed to different APNs for different device configuration (i.e. configured as UE, configured as MTC). It is to our understanding that SA2 has not discussed on this point. Therefore, regardless of how a device is configured, the use of APN for communication would be independent to the device configuration.

Agreement point 1: Can CT1 agree that there is no requirement from SA2 that a device will use an APN based on if the device is configured for MTC or not?
Hence, it is likely that a device can be using a common APN, i.e. Internet APN, when it is configured as UE or MTC. Take the usecase where the UE is currently connected to an Internet APN. When the UE is reconfigured to become an MTC device, if a detach and reattach is performed, the MTC device will ultimately connect back to the Internet APN. Furthermore, the UE will suffer from disconnection if it had been communicating.
Note: The assumption taken is that even if the device receives the OMA update that changes its configuration, the device will still be deem as its previous configuration type until the device updates the network. E.g. if a UE gets a reconfiguration to become MTC, until the UE sends a NAS message to MME, the UE is still deem as a UE.
Agreement point 2: Can CT1 agree that if a common APN is used by a device regardless of its configuration, it is questionable on the need to perform a detach and re-attach upon configuration change?

3.2 Future compatibility

In future releases, there can be requirements that specify that a device will use an APN based on the device configuration (i.e. MTC or UE).
Now, take for example, that the UE is connected to an IMS APN and reconfigured to become an MTC device. It is right to say that the MTC device mostly likely cannot use IMS APN for its MTC communication. Hence, a detach and reattach procedure seems logical to move the device to an APN for MTC communication. However, it is also possible to use the TAU procedure to move the device to an APN for MTC communication. 

Using the example of a UE connected to IMS APN and is now reconfigured to become an MTC device. When the MME receives a TAU with the MTC indication in the device properties IE set to “1”, MME knows the device has been reconfigured to a MTC device. MME can know that the current APN (IMS APN) is not suited for the device for MTC communication. Thus, MME can reject the TAU with cause #10 (Implicitly detached). A device that receives this cause will delete all its current context and detach from the network. Subsequently, the device will attach to the network, in which the MME can now assign an appropriate APN for MTC communication.

Hence, for future compatibility, the periodic update procedure (TAU/RAU) can be used to achieve the same effect as the detach and reattach procedure in the event when a change of APN is needed by the device upon a change in its configuration. Furthermore, this will be under network control.
Agreement point 3: Can CT1 agree that the use of RAU/TAU is future compatible and can be used to achieve the same effect as the detach and reattach procedure when a change of APN is needed by the device upon a change in its configuration. 

3.3 Layer Violation
It is argued that the use of the RAU/TAU procedure would constitue to a "layer violation" between the mobility management layer and the session management layer. First, the term "layer violation" to our understanding is when one layer is asked to perfrom the procedure of another layer. For example, if the mobility management layer was asked to send a PDN connection reject message, this in our view would be termed as a "layer violation". 
However, in our TAU reject proposal above, the MME only needs to check in its static subscription data the APN that the device can connect to base on its subscription. Note that this is not the APNs that the device has currently connected to. This, in our view, does not constitute to "layer violation" as such information checking perform by the various layer in the MME is possible. For example, currently, MME can send information to the UE on whether the network supports "IMS voice over PS session in S1 mode" in the network feature support IE of attach accept message. The EMM layer in MME has nothing to do with ESM let alone voice support. Is this deemed as layer violation?

Agreement point 4: Reagrdless on which layer of MME checking static subscription data for a device on which APN the device is subscribed to, this does not constitute to a "layer violation".

3.4 Signaling consideration
Table 1 below shows the necessary procedures required based on the 2 usecases (namely no change of APN upon reconfiguration and change of APN upon reconfiguration).
	Usecase
	Periodic Update
	Detach with re-attach

	Device does not require change of APN upon change of its configuration.
	· TAU/RAU procedure
	· Detach procedure

· Attach procedure

	Device requires change of APN upon change of its configuration.
	· TAU/RAU procedure (with reject #10)

· Attach procedure
	· Detach procedure

· Attach procedure


Table 1. Signalling procedure comparison
Based on the table above, it can be seen that in the usecase where the device does not require change of APN, the periodic update procedure requires less message exchanges as compared to the detach with re-attach procedure. The detach with re-attach procedure requires additional signalling such as SMC, authentication, identity, etc. This implies an increase of signaling in the network upon configuration changes to a number of devices. 

In the usecase where the device requires change of APN, both the periodic update procedure and the detach with re-attach procedure are equivalent in terms of the number of message exchange.

Agreement point 5: Can CT1 agree the periodic update procedure still has an advantage in terms of signalling over the detach with re-attach procedure?
4. Summary
Table 2 below shows the comparsion between the two proposed procedures to be used upon a change in the device configuration.
	Procedure
	Pro
	Con

	Detach and re-attach
	· No network impacts identified.
	· No requirement in SA2 for a device to use different APN based on if it is configured as UE or MTC.
· Loss of connection to current session of the device upon reconfiguration.

· Increase in signalling to the network.  

	RAU/TAU
	· Current session can be allowed to be completed before implementing device configuration change.
· No increase in signalling to the network.
	· Possible network impact in future releases when reconfiguration requires a change of APN.


Table 2. Comparison between detach with re-attach and RAU/TAU
5. Conclusion
To conclude, this discussion paper has proven that:

a. there is currently no requirement for a device to change APN upon reconfiguration.

b. the use of detach with reattach procedure does not seem to be useful in the usecase when the device does not require an APN change upon reconfiguration.
c. in the case when a change of APN is needed even after the device is reconfigured, the use of the TAU/RAU procedure is can also achieve what the detach with reattach procedure.

d. as the attach procedure requires the device and network to perform SMC, authentication, etc., it does generate additional signalling in the network.  
6. Proposal

The proposal is to adhere to the current principle, in the event if the device wants to update certain device specific parameters/capabilities to the network, is for the device to send a RAU/TAU. This principle applies when either the “MTC” indicator or the “low priority” indicator or both changes.

The CRs to TS24.008 and TS24.301, adopting the principle highlighted in this discussion paper can be found in C1-104575 & C1-104576.
