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1. Introduction
According to the latest conclusions reached in SA2[1][2], MME/SGSN can restrict the load from UEs configured for MTC that its connected eNodeBs/BSCs/RNCs are generating on it. This requires the related S1/Iu notification mechanism.
Based on the above requirement, it is specified in the new WID[3] that: For RAN WG3, for both UMTS and LTE, modify the existing overload indication mechanism to allow RAN node to perform congestion/access control for MTC traffic/signalling. 
In this contribution, issues on overload indication are discussed and related proposals are given.
2. Discussion
Agreements in SA2

As stated in [1], the following agreements about UMTS system were reached in SA2.
	The SGSN contains mechanisms for avoiding and handling overload situations. In an overload situation the SGSN can request the RNC to reduce any kind of signaling traffic as specified in TS 25.413 [56b].

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. 
…
When the SGSN has recovered and wishes to increase its load, the SGSN sends Iu/Gb interface overload messages to the RNCs/BSCs, specifying the type of overload action that is no longer active. 


And the similar requirements were agreed for LTE system as following in [2]
	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.
…
When the MME has recovered and wishes to increase its load, the MME sends OVERLOAD STOP messages to the eNodeB(s), specifying the type of overload action that is no longer active.


Issues need to be considered in RAN3

From SA2’s point of view, when overload occurs, SGSN/MME may request the BSCs/RNCs/eNodeBs to restrict the load from UEs configured for MTC based on subcategories. And the subcategories include UEs that reselect from other PLMNs (PLMN type), all UEs configured for MTC, or UEs using low priority access. Furthermore, when overload releases, SGSN/MME can use the corresponding notification mechanism to notify the BSCs/RNCs/eNodeBs that one or several types of overload actions can be deactivated.
Issue 1: What type of overload actions need to be considered?

Since it is RAN3’s responsibility to design the overload notification message over Iu/S1 interface, including activating and deactivating the overload action(s), RAN3 need to discuss what types of overload actions shall be considered.

According to the requirements mentioned in [1] and [2], the overload actions can be reject UEs that reselect from other PLMNs (PLMN type), reject all UEs configured for MTC, or reject UEs using low priority access. The latter two subcategories seem clear enough. However for the first subcategory, what kind of PLMN type shall be considered? Shall the different types of PLMNs to be indicated by one indication or to be indicated respectively?
In section 6.28.2 of TR 23.888 [4], there are descriptions as below:

Coarse-grained access control for MTC Devices with specific "PLMN type". MME/SGSN, O+M action and/or internal RAN congestion alarm will provide PLMN type related control information, i.e. "MTC Devices that are not on their HPLMN or a PLMN in the (U)SIM's preferred PLMNs list", "MTC Devices that are not on their HPLMN or an Equivalent HPLMN", "MTC Devices that are not on their HPLMN" and "all MTC Devices",, to RAN node and/or RAN will determine from internal. Based on that, RAN node will broadcast "access barring for MTC Devices with specific PLMN type" in the system information.
So it can be apprehended that there are four types of the PLMN need to be indicated in the overload notification, including "MTC Devices that are not on their HPLMN or a PLMN in the (U)SIM's preferred PLMNs list", "MTC Devices that are not on their HPLMN or an Equivalent HPLMN", "MTC Devices that are not on their HPLMN" and "all MTC Devices". Since the last type, i.e. "all MTC Devices" is already listed as a separate subcategory in [1] and [2], the other three PLMN types can be considered as the PLMN types for the subcategory "UEs that reselect from other PLMNs (PLMN type) ".

To our understanding, it is more reasonable to indicate the different type of PLMN respectively in the overload indication, which can make it possible to restrict the load by rejecting different UE groups so as to match different requirements of the operators.
Proposal 1: RAN3 take it as an working assumption that PLMN types mentioned in UEs that reselect from other PLMNs (PLMN type) shall include "MTC Devices that are not on their HPLMN or a PLMN in the (U)SIM's preferred PLMNs list", "MTC Devices that are not on their HPLMN or an Equivalent HPLMN" and "MTC Devices that are not on their HPLMN".

Proposal 2: For the subcategory "UEs that reselect from other PLMNs (PLMN type) ", different PLMN types shall be indicated in the overload indication respectively.
Issue 2: How to design the overload indication?

To design the overload indication message including activating and deactivating the overload actions, there are two options: 

Option 1: Reuse the existing procedure and the related message, with the necessary modifications.

Option 2: Define a new procedure and design the related messages dedicated for MTC overload control.
For LTE system, there are already OVERLOAD START and OVERLOAD STOP procedures used to inform an eNB to reduce the signalling load towards the concerned MME. A simple way is to reuse the current OVERLOAD START and OVERLOAD STOP procedure. However for MTC case, more than one subcategory of UEs may be restricted at the same period of time, this may be different with that for legacy overload start procedure. Regarding SA2’s conclusion that the MME needs to send OVERLOAD STOP messages to the eNodeB(s), specifying the type of overload action that is no longer active when overload case releases, the OVERLOAD STOP message also needs to be modified.
For UMTS system, there is overload control procedure. However, no overload action IE is defined for the related message. Furthermore, since there is no overload stop procedure in current RANAP, a new procedure needs to be introduced.
Proposal 3: For both UMTS system and LTE system, RAN3 discusses and decides whether reusing the existing procedure with necessary modifications or defining new procedure for MTC overload control.

3. Proposal
In this contribution, issues on MTC overload indication mechanisms were discussed. It is kindly suggested that RAN3 discuss the proposals mentioned in this contribution and work out a way forward on this topic.
Proposal 1: RAN3 take it as an working assumption that PLMN types mentioned in UEs that reselect from other PLMNs (PLMN type) shall include "MTC Devices that are not on their HPLMN or a PLMN in the (U)SIM's preferred PLMNs list", "MTC Devices that are not on their HPLMN or an Equivalent HPLMN" and "MTC Devices that are not on their HPLMN".

Proposal 2: For the subcategory "UEs that reselect from other PLMNs (PLMN type) ", different PLMN types shall be indicated in the overload indication respectively.
Proposal 3: For both UMTS system and LTE system, RAN3 discusses and decides whether reusing the existing procedure with necessary modifications or defining new procedure for MTC overload control.
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