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Introduction

This paper identifies the impacts for the UMTS 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 some additional questions for clarification.  

MTC impacts for the UTRAN

MTC impacts for the UTRAN as defined by SA2 can be determined from [1] and [2].  The mechanisms which are relevant to the UTRAN 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 UMTS RAN, as specified in [1]
	Does the UTRAN invoke the mechanism for devices having the ‘MTC’ property? [2] 
	Does the UTRAN 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)
MSs configured for MTC provide the UTRAN/GERAN with specific indications that the RR(C) connection establishment/PDCH establishment is for signalling or user data from an MS configured for MTC.
	
	
	(
	(

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

	d)
GERAN and UTRAN provide additional Access Class Barring functionality to bar MSs configured for MTC devices independently of MSs not configured for MTC. Subcategories of this ACB permit different categories of roamers to be barred.
	(
	(
	(
	(

	e)
Overload messages from the SGSN to RNS/BSS are extended to aid the RAN in performing the functionality in bullets b, c and d above.
	(
	(
	
	

	n)
The BSS and RNS are provided with indications from the MS that permit them to steer "new MTC entrants into a pool area" to specific SGSNs (e.g. to an SGSN optimised for MTC devices by having a larger subscriber data base).
	(
	
	
	

	o)
GERAN and/or UTRAN broadcast signalling can be used to command MSs configured for MTC to operate in Network Mode of Operation I while leaving other MSs operating in NMO II or III. This reduces the amount of signalling from MSs configured for MTC and may be particularly useful at times of the failure of another PLMN. Maintaining NMO II/III for existing MSs avoids changes to their existing service levels.
	
	
	(
	


Table 1) Impacts for the UMTS RAN/AS of SA2 MTC requirements

Note that a CR to 23.236 [3] provides more details on the role of the RAN in selecting CN nodes for MTC devices:

When the NAS Node Selection Function in the RAN (or, if using Network Mode of Operation I, the SGSN) receives an indication that the MS is configured for MTC, the NAS Node Selection Function may take the MTC indication into account when selecting the CN node (e.g. to select an MSC that has a particularly large VLR capacity).

On the meaning and interpretation of the ‘Low priority’ indicator
The CR to 23.060 [2] states:

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

- 
MS configured for low priority;
-
MS configured for MTC.
MSs capable of MTC functionality can be configured for one or more of the above options.
The above seems to indicate that an  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 ‘SGSN Control of Overload’ section of 23.060, as described in a separate CR [4], the only mention that is made of signalling ‘low priority’ in the RANAP messaging is as a sub-category of ‘MTC’, see the following extract from [4], with underlined emphasis added :
In addition the SGSN can restrict the load from MSs configured for MTC that its connected BSCs/RNCs are generating on it. An SGSN may request the BSC/RNC to restrict the load from MSs configured for MTC based on subcategories. These subcategories include MSs that reselect from other PLMNs (PLMN type), all MSs configured for MTC, or MSs 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 - A:  In one CR to 23.060 [2] it is indicated that a non-MTC device could use a ‘low priority’ indicator.  However, in another CR to 23.060 [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.

In addition as shown in Table 1 above, the RAN also needs to distinguish between ‘MTC’ devices from ‘Low priority’ devices, because it is only required to optionally steer ‘MTC’ devices to particular core network nodes and because only ‘MTC’ devices need to be optionally restricted in network mode of operation. 

Observation : The main requirements for the UTRAN/AS to interpret an ‘MTC indicator’ distinct from a ‘Low priority’ indicator are that:

a) The CN may separately require the RAN to reject/release/block RRC connections of devices that may communicate in a deterministic manner, optionally irrespective of the priority associated with those devices.
b)  Devices marked as ‘MTC’ may need to be steered toward a particular CN node.  This functionality is not required for devices marked only as ‘low priority’.

c) Devices marked as ‘MTC’ may be required to work in a specified network mode of operation. This functionality is not required for devices marked only as ‘low priority’. 
Question to SA2 – B:  RAN2 would prefer to specify an MTC agnostic RAN.  In order to help RAN2 with this goal can SA2 provide more information on the specific characteristic of MTC traffic that would require certain devices to be handled by specific CN nodes (as described in the NAS node selection function enhancements)?  Relevant characteristics might for example be one of the following:

a) ‘Low activity’:

Noting that 23.060 [1] indicates that steering would be towards an ‘SGSN optimised for MTC devices by having a larger subscriber data base’.  Presumably this is a CN node which has a relatively high ratio of  memory resources (for storing context information) to signalling processing capability?   Such a CN node might presumably be appropriate for serving devices with low signalling activity but which nonetheless consume memory resources.

b) ‘High ratio of signalling to traffic’

Noting that 23.060 [1]  states: ‘Many (but not all) MTC devices will be relatively stationary and/or generate low volumes of traffic. However, these MTC devices have the capability to generate normal quantities of signalling’
c) Other?

Question to SA2 – C:  RAN2 would prefer to specify an MTC agnostic RAN.  In order to help RAN2 with this goal can SA2 provide more information on the specific characteristic(s) of MTC traffic that means that MTC traffic can always be supported with Network Mode of Operation I (and by extension that NMO II, NMO III are not required for MTC)?  

Summary

The document has high-lighted the impacts for the UTRAN of the latest SA2 specifications.  Emphasis has been placed on identifying the differences in the handling of the ‘Low priority’ and ‘MTC’ indicators.  It was observed that the main requirements for the UTRAN/AS to interpret an ‘MTC indicator’ distinct from a ‘Low priority’ indicator are that:

a) The CN may separately require the RAN to reject/release/block RRC connections of devices that may communicate in a deterministic manner, optionally irrespective of the priority associated with those devices.

b)  Devices marked as ‘MTC’ may need to be steered toward a particular CN node.  This functionality is not required for devices marked only as ‘low priority’.

c) Devices marked as ‘MTC’ may be required to work in a specified network mode of operation. This functionality is not required for devices marked only as ‘low priority’. 

It is proposed to ask the following questions to SA2:

Question to SA2 - A:  In one CR to 23.060 [2] it is indicated that a non-MTC device could use a ‘low priority’ indicator.  However, in another CR to 23.060 [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?  

Question to SA2 – B:  RAN2 would prefer to specify an MTC agnostic RAN.  In order to help RAN2 with this goal can SA2 provide more information on the specific characteristic of MTC traffic that would require certain devices to be handled by specific CN nodes (as described in the NAS node selection function enhancements)?  Relevant characteristics might for example be one of the following:

a) ‘Low activity’:

Noting that 23.060 [1] indicates that steering would be towards an ‘SGSN optimised for MTC devices by having a larger subscriber data base’.  Presumably this is a CN node which has a relatively high ratio of  memory resources (for storing context information) to signalling processing capability?   Such a CN node might presumably be appropriate for serving devices with low signalling activity but which nonetheless consume memory resources.

b) ‘High ratio of signalling to traffic’

Noting that 23.060 [1]  states: ‘Many (but not all) MTC devices will be relatively stationary and/or generate low volumes of traffic. However, these MTC devices have the capability to generate normal quantities of signalling’
c) Other?

Question to SA2 – C:  RAN2 would prefer to specify an MTC agnostic RAN.  In order to help RAN2 with this goal can SA2 provide more information on the specific characteristic(s) of MTC traffic that means that MTC traffic can always be supported with Network Mode of Operation I (and by extension that NMO II, NMO III are not required for MTC)?  
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