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1. Introduction
According to the decision taken at RAN2#72 (See S2-105816 [1]), UE is required to provide a ‘Delay Tolerant’ type of indication at RRC Connection Establishment. In this contribution, we address the issue of whether the indicator should be provided in RRC Connection Request or RRC Connection Setup Complete. 
2. Motivation for having a Delay Tolerant indicator
The intention of a UE signalling a delay tolerant type indication is to indicate to the RAN node that, in case of Core  Network congestion, it can be delayed for a much longer time period than what is acceptable for call establishment by a normal subscriber.  
However, a ‘Low priority’ indicator does not necessarily imply that the device is delay tolerant. It only indicates the relative priority among devices which are or are not providing this indication.

3
Signalling For Low Priority/Delay Tolerant Indicator
There are basically two approaches to provide the Low priority/Delay Tolerant Indicator:

1) As an establishment cause in RRC Connection Request 

2) As a new IE in RRC Connection Setup Complete

3.1 Possibility of using an Existing Establishment Cause
At the last meeting, some companies argued that for UMTS, it might be possible to re-use an existing establishment cause.

Currently, the following establishment causes are defined in UMTS:

Originating Conversational Call,

Originating Streaming Call,

Originating Interactive Call,

Originating Background Call,

Originating Subscribed traffic Call,

Terminating Conversational Call,

Terminating Streaming Call,

Terminating Interactive Call,

Terminating Background Call,

Emergency Call,

Inter-RAT cell re-selection,

Inter-RAT cell change order,

Registration, Detach,

Originating High Priority Signalling,

Originating Low Priority Signalling,

Call re-establishment,

Terminating High Priority Signalling,

Terminating Low Priority Signalling,

Terminating – cause unknown, 

MBMS reception,

MBMS ptp RB request

Out of these establishment causes, the ‘Originating Background Call’ establishment cause or ‘Originating Low Priority Signalling’ establishment causes have been proposed for use by delay tolerant type devices. 

For both of those establishment causes, the intended RAN node behaviour is that, in case of congestion, establishment requests with such causes can be treated with low priority and hence can be rejected to allow establishment requests with higher priority establishment causes.

However, the intended behaviour for the ‘delay tolerant’ indicator is not just to consider the establishment requests as ‘Low priority’ but also to indicate that they can be rejected over a longer period of time.  

First of all, if the overload control is targeting delay tolerant devices, background calls and SMS signalling should still go through. Moreover, a background call can be initiated by a normal subscriber and it would be unacceptable to reject the call establishment for say one hour. Similarly, ‘Originating Low Priority Signalling’ is reserved for SMS signalling and it would inappropriate to delay subsequent signalling by say one hour. 
If one of those existing establishment causes is used, the RAN node cannot know whether the establishment request is from a normal device or a device of the delay tolerant type. Consequently, RAN node cannot take the action to send a long wait time in the ‘reject’ message or reject only delay tolerant type devices. 
Similar arguments also apply to LTE, where LTE Rel-9 only has the following establishment causes:
Emergency

highPriorityAccess

mt-Access

mo-Signalling

mo-Data”,

and there is no good match either to serve the purpose of “delay tolerant” indicator.

Observation 1: No existing establishment cause in either UMTS or LTE can fulfil the purpose of a ‘delay tolerant’ indicator to allow RAN node to delay subsequent access attempts from a delay tolerant type device for a long time.

3.1 New Establishment Cause
There are three spares values for the RRC Connection Request establishment cause for EUTRAN and ten spare values for RRC Connection establishment cause in UTRAN. Hence, one of the spare values could be used for this purpose. However, the following issues have been identified with the use of a new establishment cause: 
CN Node Identification at RRC Connection Request
As argued in R2-106428 [2], it might not always be possible to identify the specific CN node towards which UE is connecting at RRC Connection Request e.g. for TAU. Hence, per CN node overload protection is not always possible based only on information in RRC Connection Request. 
Legacy Network Interpretation of New Establishment Cause

It is currently not specified how the network handles spare values. This means that when a new establishment cause is introduced, it cannot be guaranteed that a legacy network will handle the Release 10 UE with establishment cause ‘Low Priority’ in an appropriate manner. 
Use of Low Priority Indication by H2H Devices

There is likely to be no restriction on what type of devices can use the ‘Low Priority’ establishment cause. In Release 10, the main intention of the ‘Low priority Indication’ is allow the RAN node to apply some specific handling related to delay tolerant devices e.g. delaying future accesses for a long wait time. However, if normal H2H devices start using the ‘Low priority’ establishment cause e.g. for the purpose of RAN overload control, the legacy RAN node will still apply the same handling to those devices that it would apply to delay tolerant devices . Hence, it might not be sensible from a user experience point of view to prevent further accesses from a device for say one hour, when there is a temporary RAN congestion over say 1 minute. 

RRC Connection Request Size Limitation
In LTE, the RRC Connection Request is size severely limited and only three spare values are available in RRC Connection Request and hence it is sensible not to specify a ‘Low priority’ cause value unless it is essential for RAN overload protection. However, for the purpose of CN overload control, such a cause value is not essential. Furthermore, it is likely that in later releases it will be necessary to signal other MTC sub categories such as ‘Low mobility’ or ‘Low power Consumption’ and it will be difficult to extend the RRC Connection Request for those indications. 

In UMTS, the RRC Connection Request message size is not severely limited and hence it seems feasible to either use a spare establishment cause value or introduce a new IE in RRC Connection Request for the delay tolerant indicator.  RAN2 should consider the issues outlined above in deciding whether the RRC Connection Request is appropriate for conveying the delay tolerant indicator. If RAN2 decides on providing the indication in RRC Connection Request, the co-sourcing companies would prefer the introduction of a new IE rather than the use of a spare value for the establishment cause for the reasons outlined above.

The main advantages foreseen with the use of an Establishment cause rather than an indication in RRC Connection Setup Complete are as follows: 
-The RAN node can save radio resources by avoiding the setup of RRC connections. However, only extra RAN resources are consumed with the need for UL signalling of the RRC Connection Setup Complete and the DL signalling of the RRC Connection Release message. This is not directly a concern within current WI’s scope of CN overload protection.
-There is already an RRC Connection Rejection mechanism with a wait timer to prevent further accesses from the UE. Hence, it is argued that the wait timer can be extended and the same handling applied. However, since the wait timer has to be relatively long e.g. 15 minutes or even one hour, it will still require a special handling at the NAS level based on the ‘long wait timer’.  During the offline discussion in the last meeting (see S2-105966[3], many companies preferred that the handling of this “long wait timer” should be persistent regardless of cell change, RAT change or even TA/LA change, which is anyway different from the Rel-8/9 handling of the current waitTime in RRCConnectionReject. 
3.2 Indication in RRC Connection Setup Complete
For CN overload protection, it is only necessary for the RAN node to identify the nature of the device connecting (low priority or delay tolerant) at the point when it has to route the initial NAS message to the CN.  At this point the RAN node can steer the connections for a certain type of device towards a specific CN node or abort the signalling towards a specific CN node if it has indicated overload and instructed the RAN to block devices which are Low Priority/Delay Tolerant. 
Advantages

-The RAN node can identify the CN node towards which UE is connecting in all cases as the necessary information is present in RRC Connection Setup Complete.

-There is no critical size limitation in the RRC Connection Setup Complete and it can be more easily extended to include additional indications in future releases.

-The UE can still use normal establishment cause for the RRC Connection Request which means less complexity in the NAS to determine the mapping to a new ‘Low Priority’ cause.
-No issue with legacy network handling of new establishment causes.
- A more specific ‘Delay Tolerant’ indicator can be used which can be restricted to devices configured for MTC rather than having a more generic indication of ‘Low priority’ as an establishment cause. 
-A ‘Low priority indication’ can still be introduced in later releases to de-prioritise access from certain types of devices for RAN overload control. The RAN behaviour can be specific for that cause and not related to ‘delay tolerant’ MTC type device. 

Issues

-Radio resources are consumed to allow uplink signalling of an RRC Connection Setup Complete and DL signalling of an RRC Connection Release. However, if this is seen as an issue in the RAN, an independent ‘Low priority’ establishment cause should be introduced in later releases which can be used for ‘Delay Tolerant’ type devices as well as other sub-categories of MTC devices of low priority or even H2H devices of Low priority. 
-There is a need to provide a new wait timer in RRC Connection Release. As agreed at RAN2#72, even if RRC Connection Rejection is used, a new wait timer is required and it is preferable to handle the wait timer at NAS. Hence, in terms of signalling complexity and state machine change in the AS, both are comparable. 
4 Conclusions
In this contribution, the co-sourcing companies discuss the advantages and issues with providing a Low priority/Delay Tolerant type indication in RRC Connection Request or RRC Connection Setup Complete. Based on the analysis in this contribution, the following proposals are made. 

Proposal 1: For both UMTS and LTE, a new IE for the delay tolerant indicator should be introduced rather than extending the establishment cause value for RRC Connection Request. 

Proposal 2: For LTE, the new IE for the ‘Delay Tolerant’ Indicator should be introduced  in RRC Connection Setup Complete.  .
Proposal 3: For UMTS, RAN2 should discuss whether the new IE is more appropriately conveyed in RRC Connection Request or RRC Connection Setup Complete. 

RAN2 is kindly requested to discuss and agree the above proposals.  A CR for LTE according to proposal 2 and the proposals in R2-110132[4] for the associated wait time indication  is provided in R2-110133[5]. 
References
[1] S2-105816, ‘MTC joint session SA2/RAN2/RAN3/CT1/CT4 outcome - 15 Nov 2010’, RAN2 Chairman.
[2] R2-106428, ‘Discussion on MTC requirements and solutions,’ Alcatel-Lucent
[3] S2-105966, ‘Summary of offline Discussions on Wait Timer Handling at AS or NAS Level,’ Vodafone
[4] R2-110132, ‘Decorrelation of Connection Attempts for Delay Tolerant Devices,’ Vodafone
[5] R2-110133, Delay Tolerant Indicator and Wait Time indication for CN Overload Control,’ Vodafone, Alcatel Lucent, Huawei, HiSilicon


























































































PAGE  
5

