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1. Introduction
During the 3GPP TSG RAN Meeting #68 the New Work Item on “Dedicated Core Networks” was agreed. The aim of this WI is to provide a capability to allocate a specific Core Network depending on UE subscription. This is seen as beneficial especially for the large amount of MTC devices.
2. Solution overview from 23.707 and their impact on S1 signalling
SA 2 has already studied potential solutions and decided on a particular solution which is described within S2-152107. 
The agreed solution is based on the UE subscription information. The TR 23.707 describes “UE Usage Type” which is a new subscription parameter. The values of this parameter should be specified and can be e.g. "general MTC" or "delay tolerant MTC" or even Operator specific.

The dedicated DECOR CN is chosen based on this subscription information, where the MME takes a decision if re-routing to DÉCOR network is needed and sends a corresponding message to the eNB including all necessary information for the eNB to be able to produce a new “INITIAL UE MESSAGE” to DECOR CN. The corresponding message flow from S2-152107 is shown below:
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The described solution provides relatively simple means to re-route a particular UE to DECOR NW, but it also requires additional signalling and corresponding logic within the CN, eNB and HSS, which might take time to implement and not be available to the same time from different vendors. Moreover re-routing solution delays the attach procedure which may result in decreased performance and therefore it would be beneficial to avoid at least massive re-routing.
Observation 1: It is beneficial to avoid massive re-routing of the UEs to the correct CN if possible
3. eNB Knowledge prior to the NAS signalling exchange

It should be noted that RAN2 specified the Low cost MTC agreed in R2-144694 and the eNB will get knowledge of the CAT0 UEs by a specific LCID of the message 3. This knowledge is provided to the eNB before any NAS signalling exchange.

For the enhanced coverage UEs, it is most likely that eNB will be able to recognise the UE in the extended coverage by the RACH resources used.

In addition to that, the MTC devices will most likely be able to operate in a low bands only and also this knowledge might be used by the eNB to recognise the natural of the UE before any NAS signalling exchange.

Moreover starting with Rel 12, the eNB knows the mobility state of the UE from the RRC Connection Setup Complete and could also re-use it.

Observation 2: The eNB has knowledge that the corresponding UE is an MTC device in many cases before any NAS signalling/capability exchange and is also aware of the mobility state of the UE.
4. Additional solution based on CN capability

As described in the capital [2] the solution described in Stage 2 has some drawbacks if it comes to the massive re-routing. On the other hand the eNB knows in several cases that a particular UE is MTC one. Taking it into account it would be beneficial to provide the eNB the knowledge of MME DECOR capability before the UE will connect to the eNB. In order to do it, it is proposed to re-use S1 SETUP Procedure.
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The MME could include the information if it supports DECOR functionality by an additional indicator as shown below within S1 SETUP RESPONSE message:

	MME DECOR Support Indicator
	O
	
	9.2.1.XX
	
	YES
	ignore


The support indicator could contain additional information about the usage of the DECOR CR. 

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	MME DECOR Support Indicator
	M
	
	ENUMERATED (GENERAL MTC, LOW COST MTC, EC LOW COST MTC…)
	


Observation 3: It is beneficial to provide the eNB knowledge if a corresponding CN belongs to the DECOR CN and which functionality it supports.
UE Mobility State:

One other parameter which is important to be considered while choosing the correct CN is the speed of the UE. It might be beneficial to allocate all or a portion of stationary UEs to a particular CN and non-stationary UEs to other CNs.

This can also be realised in a simple way by enhancing the MME DECOR SUPPORT Indicator in the following way:

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	MME DECOR Support Indicator
	M
	
	ENUMERATED (GENERAL MTC [mobilityState], LOW COST MTC [mobilityState], EC LOW COST MTC [mobilityState] …)
	


Observation 4: It is beneficial to provide the eNB the knowledge if a corresponding CN is intended to be used for the connections of stationary or mobile MTC devices.
5.  Summary and Conclusion
This paper shows that in addition to the DÉCOR functionalities standardised by SA2 group and captured in XXX, it is beneficial to provide the eNB the capabilities of the MME in order to prevent the massive re-routing of the UEs and therefore it is suggested to discussed the proposed changes and agree to:

· Introduce new IE “MME DECOR Support Indicator” within S1 SETUP RESPONSE message.

· Introduce additional information within MME DECOR Support Indicator to provide different MME DECOR capabilities to the eNB.
· To consider UE speed while choosing the DECOR Core Network
· Consider the Band the UE is accessing through while choosing the DÉCOR network
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