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Introduction

This paper identifies the impacts for the LTE RAN of the SA2 MTC Rel 10 requirements with emphasis placed on identifying the differences in the handling of the ‘Low priority’ and ‘MTC’ indicators.  It is also proposed to ask SA2 an additional question for clarification.  
MTC impacts for the E-UTRAN

MTC impacts for the LTE RAN as defined by SA2 can be determined from [1] and [2].  As discussed in [3], the RAN specific indications and mechanisms that are relevant for protecting the CN from overload are described in bullets b, c, d and e of Section 4.3.17.2 [1].  These mechanisms are reproduced in the following table.  In addition based on the information provided in [2] the table summarises, for both the ‘MTC’ and ‘Low priority’ device characteristics whether a network node or a UE shall invoke the specified mechanisms and/or indications:
	Indication or mechanism of relevance to the E-UTRAN, as specified in [1]
	Does an eNodeB invoke the mechanism for devices having the ‘MTC’ property? [2] 
	Does an eNodeB invoke the mechanism for devices having the ‘Low priority’ property? [2]
	Does a UE invoke the mechanism or indication when the device has the  ‘MTC’ property? [2]
	Does a UE invoke the mechanism or indication when the device has the  ‘Low priority’ property? [2]

	b)
UEs configured for MTC provide the E-UTRAN with specific indications that the RRC connection establishment is for signalling or user data from a UE configured for MTC.
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	(

	c)
RRC signalling has 'extended wait timers' added to the rejection messages.
	(
	(
	
	

	d)
E-UTRAN provides additional Access Class Barring functionality to bar UEs configured for MTC independently of UEs not configured for MTC. Subcategories of this Access Class Barring permit different categories of roamers to be barred.
	(
	(
	(
	(

	e)
Overload messages from the MME to E-UTRAN are extended to aid the RAN in performing the functionality in bullets b, c and d above.
	(
	(
	
	


Table 1) Impacts for the LTE RAN of SA2 MTC requirements
Observation A:  The LTE RAN/AS related CN overload management mechanisms are the same for ‘MTC’ and ‘Low priority’ devices. 

Observation B:  For both ‘Low priority’ and ‘MTC’ the effect of the E-UTRAN indications and mechanisms is to delay (with randomised back-off period) the time at which a device with either or both properties may access the network. 
On the meaning and interpretation of the ‘Low priority’ indicator
The CR to 23.401 [2] states:

A subscriber can by agreement with its operator be required to use UEs that are configured to support one or both of the following options:

- 
UE configured for low priority;
-
UE configured for MTC.
UEs capable of MTC functionality can be configured for one or more of the above options. 
The above seems to indicate that a  MTC UE may optionally be configured as ‘low priority’, equally it implies that a non-MTC UE may be configured as ’low priority’.
However  in the ‘MME control of overload’ section of 23.401, as described in a separate CR [4], the only mention that is made of signalling ‘low priority’ in the S1-AP Overload Start message is as a sub-category of ‘MTC’, see the following extract from [4], with underlined emphasis added :
In addition the MME can restrict the load from UEs configured for MTC that its connected eNodeBs are generating on it. An MME may request the eNodeB to restrict the load from UEs configured for MTC based on subcategories. These subcategories include UEs that reselect from other PLMNs (PLMN type), all UEs configured for MTC, or UEs using low priority access. PLMN type barring can for example be used to protect a VPLMN from an overload caused by the failure of one (or more) other networks in that country and accesses made from roaming MTC subscribers.

Question to SA2 :  In one CR to 23.401 [2] it is indicated that a non-MTC device could use a ‘low priority’ indicator.  However, in another CR to 23.401 [4] it appears to be suggested that the ‘low priority’ indication is only used for overload control purposes when it is a sub-category of an ‘MTC’ device.  Can SA2 clarify whether ‘low priority’ indicator can only be used as a sub-category of ‘MTC’ or whether it can be applied to a non-MTC device?  
On the meaning and interpretation of the ‘MTC’ indicator

In response to the RAN2 question concerning whether an ‘MTC indicator’ is needed in addition to a ‘low priority’ indicator in the RAN, and if so for what purpose, SA2 stated [5] that:

Synchronised access is a particular concern – a few mobiles accessing every cell at exactly the same time can impose a very significant load on parts of the core network. Hence being able to identify the UEs configured as “non-low priority MTC” may be beneficial.

In addition, the SA2 response [5] highlights that control of MTC sub-categories is important:

TS 23.401 v10.1.0 clause 4.3.7.4.1 states:

“… the MME can restrict the load from UEs configured for MTC that its connected eNodeBs are generating on it. An MME may request the eNodeB to restrict the load from UEs configured for MTC based on subcategories. These subcategories include UEs that reselect from other PLMNs (PLMN type), all UEs configured for MTC, or UEs using low priority access. PLMN type barring can for example be used to protect a VPLMN from an overload caused by the failure of one (or more) other networks in that country and accesses made from roaming MTC subscribers.”

Observation C: The main requirements for the E-UTRAN/AS to interpret an ‘MTC indicator’ distinct from a ‘Low priority’ indicator is that the CN may separately require the RAN to reject/release/block RRC connections of devices that communicate in a deterministic manner, optionally irrespective of the priority associated with those devices.
Summary
The document has high-lighted the impacts for the E-UTRAN of the latest SA2 specifications.  Emphasis has been placed on identifying the differences in the handling of the ‘Low priority’ and ‘MTC’ indicators.  The following observations were made. 

· The LTE RAN/AS related CN overload management mechanisms are the same for ‘MTC’ and ‘Low priority’ devices. 

· For both ‘Low priority’ and ‘MTC’ the effect of the E-UTRAN indications and mechanisms is to delay (with randomised back-off period) the time at which a device with either or both properties may access the network

·  The main requirements for the E-UTRAN/AS to interpret an ‘MTC indicator’ distinct from a ‘Low priority’ indicator is that the CN may separately require the RAN to reject/release/block RRC connections of devices that communicate in a deterministic manner, optionally irrespective of the priority associated with those devices.
It is proposed to ask the following question to SA2:
Question to SA2 :  In one CR to 23.401 [2] it is indicated that a non-MTC device could use a ‘low priority’ indicator.  However, in another CR to 23.401 [4] it appears to be suggested that the ‘low priority’ indication is only used for overload control purposes when it is a sub-category of an ‘MTC’ device.  Can SA2 clarify whether ‘low priority’ indicator can only be used as a sub-category of ‘MTC’ or whether it can be applied to a non-MTC device?  
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