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1. Introduction
According to the 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 SA2’s requirement, WI for “RAN mechanisms to avoid CN overload due to Machine-Type Communications” were established in RAN#49[3] and RAN3 was tasked to design the overload indication mechanism to allow RAN node to perform congestion/access control for MTC traffic/signalling for both UMTS and LTE system.
This contribution discusses the possible overload indication mechanisms and gives the corresponding proposals.
2. Discussion
Agreements in SA2

As stated in [1], the following agreements about UMTS were reached in SA2.
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load, the SGSN sends Iu/Gb interface overload messages to the RNCs/BSCs, specifying the type of overload action that is no longer active.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 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its load, the MME sends OVERLOAD STOP messages to the eNodeB(s), specifying the type of overload action that is no longer active.
Overload Indication mechanism in S1/Iu interface
In previous RAN3 meeting, agreements below were reached:

· Re-use the existing Overload Control procedure to handle MTC overload (both LTE and UMTS)

· MTC overload actions in case of roaming devices is out of scope of RAN3

Regarding the first agreement, by re-using the existing overload control procedure, i.e. OVERLOAD START/OVERLOAD STOP procedure in LTE and OVERLOAD procedure in UMTS to achieve the MTC related overload operation, modifications to the current procedures are needed to match the requirements of SA2. We believe that there are some issues to be discussed.
· Issue1: What types of UE categories need to be introduced in the overload indication for MTC application?
As stated in [1][2], 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.
From SA2’s point of view, it is clear that access restriction to UEs configured for MTC or/and UEs configured for low priority need to be indicated to the BSC/RNC/eNB via Iu/S1 interface, then the BSC/RNC/eNB can restrict the access of UEs belong to the specified category(es). So it is necessary to introduce these two UE categories in the overload indication, i.e. OVERLOAD START message in LTE and OVERLOAD message in UMTS. For roaming cases, since RAN3 agreed that the MTC overload actions in case of roaming devices is out of scope of RAN3, which seems not consistent to the understanding of SA2[4], we will discuss this issue later in this paper.
Proposal 1: The UE categories including UEs configured for MTC and UEs using low priority access shall be introduced in the overload indication message so that the SGSN/MME can indicate BSCs/RNCs/eNodeBs to restrict the access for the specified UE category/categories.
· Issue 2: Is it required to restrict the access of multiple UE categories in the same period of time?
As discussed above, SGSN/MME may request the BSCs/RNCs/eNodeBs to restrict the load from UEs configured for MTC based on subcategories including, at least, UEs configured for MTC and UEs using low priority access. Also, in OVERLOAD START message in TS 36.413, there are already several overload control information (i.e. Overload Action IE) for legacy UEs, i.e. Reject all RRC connection establishments for non-emergency MO DT, Reject all RRC connection establishments for Signalling, Permit Emergency Sessions and mobile terminated services only. So there are two questions:

Question 1: Is there such case that SGSN/MME wishes to restrict the access of e.g. UEs configured for MTC and UEs using low priority access simultaneously?

Question 2: Is there such case that SGSN/MME wishes to restrict the access of legacy UE e.g. Reject all RRC connection establishments for non-emergency MO DT and UE category/categories introduced for MTC application, e.g. UEs configured for MTC simultaneously? 
Maybe SA2 is responsible to make decision on these questions; However RAN3 needs to realize that the understanding to these questions can affect the design of overload control mechanism in RAN3.
In TS 36.413, an ENUMERATED type IE Overload Action is defined in OVERLOAD START message to indicate the eNBs to reject the access of specified UEs category. Assuming that multiple UE categories can be restricted simultaneously, there are two possible solutions to achieve this:
Solution 1:  Define new enumerated items in Overload Action IE for the access control of UEs configured for MTC and UEs using low priority access.

For example, define enumerated item 1 for the access control of UEs configured for MTC; define enumerated item 2 for the access control of UEs using low priority access; define enumerated item 3 for the access control of UEs configured for MTC and using low priority access, define enumerated item 4 for the access control of UEs configured for MTC and all RRC connection establishments for non-emergency MO DT, etc. 
Solution 2: Introduce a new BIT STRING type IE in OVERLOAD START message. Each bit of this IE represents a UE category, i.e. UEs configured for MTC, UEs using low priority access and etc. And the value “0” or “1” of each bit indicates activation or deactivation the access restriction for the corresponding UE category.
Compared to Solution 2, Solution 1 needs to consider all possible combination of UE categories and if any new UE category is added in the future, new combinations need to be considered again. So we think using BIT STRING type IE is much simpler and more flexible for implementation and for future extension.
Proposal 2: RAN3 asks SA2 to confirm whether there is requirement that SGSN/MME restricts the access of multiple UE categories simultaneously, referring to the following two questions:
Question 1: Is there such case that SGSN/MME wishes to restrict the access of e.g. UEs configured for MTC and UEs using low priority access simultaneously?
Question 2: Is there such case that SGSN/MME wishes to restrict the access of legacy UE e.g. Reject all RRC connection establishments for non-emergency MO DT and UE category/categories introduced for MTC application, e.g. UEs configured for MTC simultaneously? 
Proposal 3: If the answer to the question 1 is yes, it is suggested to introduce a new BIT STRING type IE for MTC application in OVERLOAD START message for LTE and in OVERLOAD message for UMTS, and the IE is used to indicate activation or deactivation the access restrict for the corresponding UE category/categories.
· Issue 3: What RANAP/S1AP procedure(s) will be affected?
For UMTS, introducing a new bit string type IE to indicate the overload actions for MTC application can be used either to activate or deactivate the restriction of the specified UE category/categories. So only the OVERLOAD message needs to be modified.
For LTE, similar as that for UMTS, introducing a new bit string type IE to indicate the overload actions for MTC application can be used either to activate or deactivate the restriction of the specified UE category/categories. Furthermore, during the access restriction for specified UE category/categories are activated, if another OVERLAOD START message is received, the eNB shall apply the access restriction as specified in the new OVERLAOD START message. To achieve this, only the OVERLOAD START message needs to be modified.

Proposal 4: To support the overload control in RAN3 specs, only OVERLOAD procedure in 25.413 and OVERLOAD START procedure in 36.413 needs to be modified to activate or deactivate the restriction of the specified UE category/categories.
· Issue 4: Shall roaming cases be considered in RAN3 for overload control?
One of the agreements in RAN3#69bis meeting was that: MTC overload actions in case of roaming devices is out of scope of RAN3. However an LS[4] from SA2 said that:

The discussions in SA 2 led to a general belief that ACB is a useful mechanism for congestion control ‘at source’, but, with one exception, SA 2 acknowledge that there may be other RAN solutions that could be used if RAN prefer. SA 2 has not specified ACB in the S1 Overload Start.  SA2 has specified the MTC subcategories of traffic to be restricted.  Therefore, it is up to RAN to determine how the MTC subcategory of traffic will be rejected. 
The exception comes from the following case:
One of the overload scenarios foreseen by SA 2 is caused by the likelihood that a high proportion of M2M devices are not using their HPLMN, but, are using a PLMN within their operator group, and then, that operator’s network fails and the devices swap networks (potentially cycling through many local PLMNs). 
From the highlighted description above, it can be apprehended that the roaming cases for MTC overload control are still required from SA2's point of view, which is not consistent to the agreement in RAN3. Since the understanding on this issue will affect RAN3’s overload control mechanism, the requirement for roaming cases needs to be confirmed by SA2 and the related agreement in RAN3 needs to be reconsidered.
Proposal 5: The requirement for roaming cases needs to be confirmed by SA2 and the related agreement in RAN3, i.e. MTC overload actions in case of roaming devices is out of scope of RAN3, needs to be reconsidered.
3. Proposal
In this contribution, issues on MTC overload indication mechanisms were discussed and the related proposals were raised. We kindly ask RAN3 to discuss the issues below and make decision on them. The corresponding CRs for TS 25.413[5] and TS 36.413[6] are also prepared (Note that roaming cases are not included in the CRs). It is proposed to discuss and adopt the related CRs.

Proposal 1: The UE categories including UEs configured for MTC and UEs using low priority access shall be introduced in the overload indication message so that the SGSN/MME can indicate BSCs/RNCs/eNodeBs to restrict the access for the specified UE category/categories.

Proposal 2: RAN3 asks SA2 to confirm whether there is requirement that SGSN/MME restricts the access of multiple UE categories simultaneously, refering to the following two questions:
Question 1: Is there such case that SGSN/MME wishes to restrict the access of e.g. UEs configured for MTC and UEs using low priority access simultaneously?
Question 2: Is there such case that SGSN/MME wishes to restrict the access of legacy UE e.g. Reject all RRC connection establishments for non-emergency MO DT and UE category/categories introduced for MTC application, e.g. UEs configured for MTC simultaneously? 
Proposal 3: If the answer to the question above from SA2 is yes, it is suggested to introduce a new BIT STRING type IE for MTC application in OVERLOAD START message for LTE and in OVERLOAD message for UMTS, and the IE is used to indicate activation or deactivation the access restrict for the corresponding UE category/categories.

Proposal 4: To support the overload control in RAN3 specs, only OVERLOAD procedure in 25.413 and OVERLOAD START procedure in 36.413 needs to be modified to activate or deactivate the restriction of the specified UE category/categories.
Proposal 5: The requirement for roaming cases needs to be confirmed by SA2 and the related agreement in RAN3, i.e. MTC overload actions in case of roaming devices is out of scope of RAN3, needs to be reconsidered.
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