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Abstract of the contribution: This contribution addresses how to identify requests for (MTC) communications that should be discerned by the overloaded/congested network. 
1. Introduction 
As a result of the SA2 79 E-meeting, several solutions for overload/congestion control of low priority MTC communications were agreed. However, the possibility to use the solutions for the non-MTC communications such as data communication of the smart phone has been discussed on the SA2 E-mail reflector. This discussion paper considers how to identify a request for communications, where conditions for overload/congestion control apply (e.g. an overload/congested network, the presence of a low priority MTC device indication, etc.) This contribution identifies issues related to indications sent by MTC devices, presents the alternatives for resolving the issues and suggests solutions. 
2. Discussion 

2.1 low priority indicator and MTC indicator 
Up to now, two alternatives have been discussed: low priority indicator vs. MTC indicator. 
a) The low priority indicator
The request from the UE includes a low priority indicator. Because the UE can represent the priority in the request for communication, the priority is applied per request. Overload/congestion control solutions may be applied regardless of the requesting device's type, i.e. whether it is a MTC device or a normal UE. 
b) The MTC indicator 
If the request only includes the MTC indicator without the low priority indicator, we can apply the MTC indicator at different granularities, per request, per connection or per device as follows: 

b-1) Per request 
The meaning of the MTC indicator is the same with the low priority indicator. The request is for MTC communication and MTC communications always have low priority. If the MTC device makes use of communications that have normal priority, the MTC device does not include the MTC indicator in the request for communication. Because this indicator restricts the scope of the congestion/overload control solutions to the MTC device without any additional benefit compared to the low priority indicator, we exclude this case. 
NOTE：Whether the MTC device with high priority identifies its high priority has not yet been decided. If  "MTC high priority"  employed, this option of identifying MTC Devices with low priority yields worse forward compatibility than other options.
b-2) Per connection
The MTC indicator means, to nodes that receive it, that the connection (i.e. PDN connection) is for MTC communications; the network can handle any request related with this connection at low priority. 
One alternative of this kind of indicator is a MTC specific APN. But the MTC specific APN brings the following three issues:
· This indication cannot work for non-PDN communications (Circuit switched Communications like SMS or USSD).
· If the request does not include the APN, the APN should be obtained from subscription information. In order to obtain the subscription information, the network authenticates the UE and downloads the subscription during the attach procedure and fetches the UE context during the TAU/RAU procedure. Fetching the subscription information imposes load on the HLR/HSS. This load should be avoided for MTC devices that will be rejected, if possible.
· For a MTC device with multiple PDN connections, the PDN connections should be restricted to the PDN connections using MTC‑specific APN(s). Otherwise, the MTC device may have PDN connections for non-MTC-specific APNs. When a MTC device has both MTC-specific PDN connection and non-MTC-specific PDN connection, the device cannot decide on which PDN connection it has to decide how to handle the signals that is not directly related with the PDN connection (e.g. Tracking Area Update Request). Because it is highly possible that the non MTC devices should have PDN connections for the non-MTC-specific APN, the MTC‑specific APN may not be used for the non-MTC device with the multiple PDN connections. 
· For the roaming case, the non-MTC‑specific APN should be understood by all VPLMNs. When VPLMN may not recognize MTC APN as such, though it is specified by HPLMN, the VPLMN will not regard this is a MTC device.
Due to the above problems, we exclude this case for Rel-10 non-MTC devices.  
b-3) Per device
The MTC indicator represents that all requests from the MTC device have the low priority. 
When MTC devices always include the MTC indicator the network may be able to distinguish MTC devices from normal UEs originating messages. The network may have policy to rank requests according to the originator (requests from MTC devices < low priority requests from normal UEs < requests from normal UEs.)This enables the operator to protect its low priority communications for normal UEs (like smart phones) by first rejecting all low priority requests from MTC devices. However, using the MTC indicator only prevents the MTC device from having differentiated priorities, e.g. both low priority communication and non-low priority communications like PAM (Priority Access Alarm).  
Since the current solution aims to handle the congestion and overload caused from MTC devices with low priority, any indication adopted shall unambiguously convey that the sender is a MTC device and with low priority. The low priority indicator extends the applicability of the solution to normal UEs and the MTC indicator enables differentiated priorities for MTC devices (i.e. distinguishing the low priority request of the non-MTC device from the request of the MTC device.) In order to obtain both benefits, we suggest use of both indicators. But, when two indicators are used, the meaning of MTC indicator differs from b-3). The MTC indicator just implies the request comes from a MTC device. 

With two indicators, the network can handle the following requests in the different way:

-  the request from the non-MTC normal priority device (i.e. a normal UE);
-  the request with the low priority indicator from the non-MTC device, if the request is for the low priority communication (i.e. a normal UE that indicates low priority communication);

-  the request with the MTC indicator from the MTC device (i.e. a MTC device with normal priority)

-  the request with the low priority indicator and the MTC indicator from the MTC device (i.e. a MTC device with low priority). 

Conclusion 1 : both the low priority indicator and the MTC indicator should be used in order to discriminate the request from the non-MTC device (i.e. a normal UE) and from the MTC device independently from the priority of the request.
2.2 Possible Alternatives for delivering both low priority indicator and MTC indicator  
When the UE sends both the low priority indicator and the MTC indicator, the indicators can be delivered in the following ways.

1) the low priority indicator in the RRC message is sent to a RAN node and the MTC indicator is included in NAS message to the SGSN/MME
: This delivery prevents a RAN node from receiving the MTC indicator and then we lose the benefit of the conclusion 1. 

2) Both the low priority indicator and the MTC indicator are included in the RRC message and conveyed in the Iu/S1AP message to a SGSN/MME

: If both indicators are included in the RRC message, we can obtain the benefits of conclusion 1. In addition, by helping a RAN node select an appropriated SGSN/MME, it brings another benefit to cover the scenario where the dedicated SGSNs/MMEs are deployed for MTC. 
Conclusion 2: the Rel-10 device should send both the low priority indicator and the MTC indicator in the RRC message to the RAN and the RAN should convey both indicators to the SGSN/MME.
2.3 Capability to handle legacy devices
Unlike Rel-10 devices, pre-Rel-10 devices cannot include the newly extended information in signalling, i.e. the low priority indicator and the MTC indicator. Hence, in order to apply congestion/overload control for pre-Rel-10 devices, the network should determine whether the request from the pre-Rel-10 device is low priority or not using the existing the information element in the request or using the subscription info from the HSS as follows: 
3) Low priority and/or MTC indicator in the subscription from HSS
Because the indicator is obtained from HSS, the network should obtain the subscription in order to reject the request. This does not require any information from the device and hence it can be applicable to any kind of devices. Moreover, because the SGSN/MME always gets a subscription data regardless of the PLMN, it also works for the roaming scenarios.
4) MTC-specific APN in the request from the device or in the subscription from HSS 
Because the solution obtaining the MTC-specific APN from HSS is the same with the solution described in 3), we consider the case that the MTC specific APN is obtained from the device. If the network obtains it directly from the device, the network can reject the request without additional signals to obtain the subscription. However, this benefit is applicable only to requests including the APN, i.e. attach request or PDN connection request. The benefit may not be applied to other requests unrelated with a PDN connection, for example a communication request and a RAU/TAU request as described in b-2).
NOTE: This option may be based on the assumption that there is an universal defined MTC specific APN. This is also a drawback.
Because of two drawbacks, the inapplicability of APN related filtering to certain requests related with a PDN connection and the problem supporting UEs with multiple PDN connections, some of which are for non-MTC specific APNs, we suggest using the low priority indicator and/or the MTC indicator from HSS. 

Note 1: For pre-Rel-10 UEs, the indicator for restricting access to the terminal when the network is under congestion should be obtained via the subscription. For pre-Rel-10 MTC devices, the subscription should include the MTC indicator and the low priority indicator, and for pre-Rel10 UEs, the subscription should include the low priority indicator, where appropriate. 
Note 2: if the pre-Rel-10 UE has the low priority indicator in its subscription in the HSS, requests from the pre-Rel-10 UE is in principle handled at low priority. However, depending on the operator’s policy, an exception is possible. The operator may elect to use the existing RRC cause value, high priority. If the SGSN/MME receive the high priority cause value via Iu/S1AP, the SGSN/MME may not handle requests from the UE at low priority regardless of whether the low priority indicator in subscription HSS.

Conclusion 3: In order to apply the congestion/overload control solutions to pre-Rel-10 devices, the subscription should include the low priority indicator. 

2.4 The capability of indicator alternatives to cover the agreed solution for Rel-10

In this section, we evaluate each indicator alternatives in order to confirm the benefits of the suggestions in the above three conclusion. 
Because the indicators are used to decide network operations, we list the solutions that require changes to network operations according to the request from the device. Table 1 shows the solutions and the capability of each indicator to cover the solutions.
Table 1. The capability of each indicator to cover agreed solutions for Rel-10 specification 
	The MTC specific APN
	a) Optimizing LAU/RAU/TAU Signalling (7.e)
	b) Rejecting connection requests by the SGSN/MME ( 7.h, 7.i)
	c) Rejecting RRC Connection and Channel Request by the eNB/RNC/BBS (7.d)
	d) Access Barring by RAN (7.c)
	e) MME/SGSN overload control by DL MTC traffic throttling (7.j)

	MTC specific APN from device/HSS
	Supported for the restricted scenarios: All PDN connection are for the MTC specific APN 
Depends on the MTC APN being recognized (in the VPLMN)
	Supported only for requests that are related with a PDN connection for the MTC specific APN
Depends on the MTC APN being recognized (in the VPLMN)
	Not supported 
	Not supported
The RAN cannot determine if the request is barred or not and hence cannot reject the barred request. 
	Supported
Depends on the MTC APN being recognized (in the VPLMN)

	Low Priority indicator form HSS
	Supported
	Supported
	Not supported
	Not supported

	Supported

	Low priority indicator in RRC 

&

MTC indicator in NAS
	Supported. 

But, Subscription should be checked to get the subscribed  TAU interval
	Supported
Without getting the UE context or subscription 
	Supported 
But, the RAN node cannot discriminate the low priority request of non-MTC devices (i.e. UEs) from the request of MTC devices. 
	Supported

But, the RAN node cannot discriminate the low priority request of non-MTC devices (i.e. UEs) from requests of MTC devices.
	Supported. 



	Low priority indicator &

MTC indicator 
in RRC &  S1AP
	Supported. 

But, Subscription should be checked to get the subscribed  TAU interval
	Supported

	Supported

 
	Supported


	Supported




As seen in the table 1, use of both the Low priority indicator and MTC indicator is most beneficial, so we suggest it as the solution for Rel-10 devices (conclusion 1 & 2).

For pre-Rel-10 UEs, Low Priority indicator form HSS is more beneficial than the MTC specific APN, and hence we suggest it as the solution for pre-Rel-10 UEs (conclusion 3) 

3. Conclusion and Proposal
From the above three conclusions, we suggest the following solutions. 

· The Rel-10 MTC device should send two indicators (low priority indicator + MTC indicator). The indicators are originally included in the RRC message from the UE and are subsequently conveyed to the SGSN/MME via the Iu/S1AP message. 
· The Rel-10 UEs that are restricted under the overload situation should send a low priority indicator in the RRC message
· For pre-Rel-10 UEs, the MTC subscription should include the MTC subscription indicator (low priority indicator and/or MTC indicator). 
The above suggestions are implemented in S2-103368 and S2-103368 on Rel-10 devices and S2-103358 and S2-103359 on pre-Rel-10 devices.
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