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Abstract of the contribution:

This contribution wants to draw attention to the migration aspects of the new MTC feature set for operators, since it impacts several 3GPP network elements and the devices. 
1. Introduction
MTC encompasses a whole new set of features and finally (i.e. after realizing fully the desired optimizations) will impact several of the 3GPP network elements. As always, upgrades for the new functionality cannot be mandated, and so naturally the question comes up how network elements in different stages of MTC-related upgrade can work together. 
We want to draw the attention of companies (especially operators) to this aspect, so that solutions can take it into account and a smooth migration path is ensured. 
2. Discussion
These are a few assumptions, which we think need to be considered for the migration strategy:
Assumption 1: MTC features will be rolled out in different markets (i.e. by different networks) with a large spread regarding capabilities and time frame. 
There are different uses cases driving MTC, each having specialized enhancements and optimizations in the network and/or the devices. For example, some MTC uses cases like Gas/Power/Water metering require no mobility support, while a Fleet Management use case intrinsically demands mobility support (including roaming). Some MTC use cases (e.g. pollution sensing) could also be refined to special areas, e.g. in big cities, and hence only require MTC support in those areas, while MTC support for mobile devices require typically a network-wide support. 
Conclusion 1: It should be possible to enable basic/limited MTC services based on localized network enhancements and/or in mixed deployments.

Assumption 2: Roaming is essential for a non-neglectable portion of the M2M market.
There are many MTC use cases that require mobility of the MTC device, also roaming into other operator networks is possible. For example, MTC devices for Fleet Management, Asset Tracking or Consumer Devices might roam widely into several operator networks. What happens if the visited operator has not enhanced the network to support this MTC feature? 
Conclusion 2: It should be possible to enable basic roaming support based on limited changes, e.g. based on configuration.

Assumption 3: PLMN migration from the current state to the final MTC supporting network deployment will occur through several stages.
Some MTC scenarios, like smart metering, are already reality and will probably be deployed soon. Yet, the scope of new MTC use cases is far from being exhausted, which implies that further MTC features will be required in the future. Thus, the challenge for operators will be in the future to smoothly migrate their “legacy” MTC devices and network enhancements to the MTC feature set required in the future.

Conclusion 3: It should be possible to role out high-priority MTC features at an early point in time, without preventing role out of future MTC features based on further network enhancements. 
3. Analysis

For a concrete analysis we need to differentiate - as a minimum - UE, VPLMN and HPLMN. This leads to the following variety of migration states:

	MTC devices/UEs
	VPLMN
	HPLMN
	Comment/Question

	Not upgraded
	Not upgraded
	Not upgraded
	No dedicated MTC support; workaround solutions sought. 
How can limited MTC be supported (e.g. by optimizing configuration settings)?

	Not upgraded
	Not upgraded
	Upgraded
	Some MTC solutions/optimizations may work well for non-roaming MTC devices based on appropriate configuration.

Some MTC solutions may not provide any benefits, as MTC device interaction is needed.

	Not upgraded
	Upgraded
	Not upgraded
	Only in roaming case some MTC support could be achieved, but the HPLMN does not support MTC (and a MTC subscription). 

MTC support in the VPLMN might not be possible to invoke the MTC Features in the roaming scenario due to the missing MTC subscription profile.

	Not upgraded
	Upgraded
	Upgraded
	Some MTC solutions/optimizations may work well based on appropriate configuration.
Some MTC solutions may not provide any benefits, as MTC device interaction is needed.

	Upgraded
	Not upgraded
	Not upgraded
	Only optimizations that do not require support in the network are applicable. 

Since the HPLMN and VPLMN does not support MTC (and a MTC subscription), MTC support is limited to configuration optimizations (as most MTC device specific features are based on network triggers). 

	Upgraded
	Not upgraded
	Upgraded
	Full MTC support in the HPLMN

Some MTC solutions/optimizations may not work while roaming due to lack of VPLMN support.

	Upgraded
	Upgraded
	Not upgraded
	HPLMN does not support MTC (and a MTC subscription). MTC support might be limited to configuration optimization in the HPLMN even though the UE supports MTC Features.

MTC support in the UE and VPLMN might lead to very limited MTC optimizations since it is not possible to invoke the MTC Features in the VPLMN due to the missing MTC subscription profile. 

Some MTC solutions may provide benefit only for roaming MTC devices

	Upgraded
	Upgraded
	Upgraded
	Full MTC support


We can refine this list by considering a partial upgrade of networks; e.g. it might be possible in initial phases of the migration towards full MTC support to concentrate handling of MTC devices on selected network elements.  
4. Proposal 

It is proposed to capture the content of this contribution in an annex of TR 23.888 and to validate the individual solutions and optimizations against the different migration scenarios, i.e. impacts on UE, VPLMN and HPLMN.
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