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1. Introduction
This discussion paper will review CP overload control procedure in section 2.1 and the issue for low priority discussed in CT1 and SA2 in section 2.2. Then, the fundamental question for whether the eNB can perform CP overload control with current specifications will be discussed in section 2.3.
2. Discussion
2.1
CP overload control

CP overload control is based Solution 9 (option 2) in [1] as follow:
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Figure 6.9.1-1: Overload Start message for data transfer via Control Plane

1.
MME load from Control Plane CIoT EPS Optimisation reaches a threshold. A decision to restrict data transfer via Control Plane CIoT EPS Optimisation is taken based on operator's policy or configuration.

2.
MME triggers Overload Start message with Control Plane CIoT data parameter to eNB meaning that the MME is overloaded or close to overload with data transfer via Control Plane CIoT EPS Optimisation.

3.
When eNB receives a request for data transmission via Control Plane CIoT EPS Optimisation and there is no MME identity, i.e. set in the RRC message, the eNB does not select the overloaded MME until Overload Stop message is received. However, the eNB may still select the overloaded MME for signalling only or for data transmission via User Plane CIoT EPS Optimisation.

4.
If the overloaded MME is the only MME the eNB is connected to or the RRC message has an MME identity, i.e. Registered MME parameter in the RRC Connection Setup Complete message, and that the MME identity indicates the overloaded MME, then:

-
Option 1: The eNB may reject requests from UEs for data transfer via Control Plane CIoT EPS Optimisation and the eNB may include wait timer in the RRC Connection Reject/Release message; or

-
Option 2: The eNB may reject requests from UEs that indicate mo-data in the RRC connection establishment cause and also indicate support only for Control Plane CIoT EPS Optimisation in the RRC Connection Setup Complete message. The eNB may return a wait timer in the RRC Connection Release message.
In both, Option 1 and Option 2, the eNB shall not reject requests from UEs for data transfer via Control Plane CIoT EPS Optimisation for Exception reporting unless rejection of Exception reporting is indicated in the Overload Start message in step 2.

NOTE:
This solution is with RAN impact. It requires the UE to indicate to eNB its preference for data transfer via Control Plane CIoT EPS optimisation in one of the RRC messages during the RRC connection establishment.


2.2
Discussion for low access priority in CT1/SA2

From the discussion in related WGs (i.e. CT1, SA2, RAN2, RAN3), the following can be observed. From RAN3 (subclause 8.7.6.2 of [2]) and SA2 (subclause 4.3.7.4.1 of [3]),
Observation 1: in SA2/RAN2/RAN3 the EWT CP data back off timer is applied to both “mo-data” and “delayTolerantAccess”.

From CT1 LS [4], 
Observation 2: the motivation of CN overload control for CP data is only to restrict requests from UEs for data transmission via CP (i.e. TAU Request with "signalling active" flag and Control Plane Service Request piggybacked an ESM Data Transport message). Other NAS signalling messages (e.g. attach and TAU w/o "signalling active" flag) and services (e.g. SMS) are still allowed.

From CT1 LS [4], the issue for low access priority was raised as follow:
	A UE supporting CP optimization only can be also configured as NAS signalling low access priority. Hence, it will provide RRC cause "delayTolerantAccess" to the eNB when sending initial NAS messages. Due to the eNB is not aware of the NAS message included in the NAS PDU of the RRC connection setup complete message, after receiving the Overload Start message with CP indication and before receiving the Overload Stop message from the MME, the eNB will reject the RRC connection request with "delayTolerantAccess" and provide a wait timer to delay the subsequent access.


That is, when a UE configured as NAS signalling low access priority provides RRC cause "delayTolerantAccess" to the eNB. Then, the eNB cannot distinguish the NAS messages applied to CP overload control (i.e. TAU Request with "signalling active" flag and Control Plane Service Request piggybacked an ESM Data Transport message) from other NAS messages. Thus, the other NAS messages can be rejected with EWT CP back-off timer by the eNB.  
SA2 discussed the issue but provided their conclusion in the SA2 LS [5] as follows

	SA2 has discussed issue (1) and has observed that without a modification in RRC signalling (i.e. indicate RRC connection for CP data explicitly), there is no way of distinguishing at the eNB between data and signalling for low access priority / delay tolerant access. However, SA2 thinks RRC signaling impact should be avoided for this feature, since it has the major implication that it has over the air signalling impact and would greatly increase the complexity of the feature. SA2 also believes it would also be quite problematic to change a Rel-14 RRC specification at this point. 

On the other hand, SA2 believes that in the case of low access priority, it is acceptable that the eNB rejects both data and signalling when the UE indicates delay tolerant access in the presumeably rare overload situations where CN overload control for CP data is expected to be used. For end users and applications where this is not acceptable, low access priority subscriptions should not be used. 


2.3
Fundamental Problem in CP overload control

CT1 and SA2 had discussed about the issue for the low access priority but there is a fundamental question for whether the eNB can perform CP overload control even for normal access priority. 

According to observation 2, the eNB should distinguish the NAS messages applied to CP overload control (i.e. TAU Request with "signalling active" flag and Control Plane Service Request piggybacked an ESM Data Transport message) from other NAS messages. 

Let us check whether the eNB can do it. We can consider RRC establishment cause in RA msg 3(i.e. RRC connection request message) and an indication of CP CIoT EPS optimization in RA msg 5 (i.e. RRC Connection Setup Complete message) as potential parameters to support it. 

RRC establishment cause: according to Annex D.1 of [6], there is no discrimination for TAU request with “signalling active” and Control Plane Service Request piggybacked an ESM Data Transport message
According to the following subcluase 4.3.8.3. of [3], an indication of CP CIoT EPS optimization is introduced to route the NAS message to appropriate MME supporting CP CIoT EPS optimization. 

	4.3.8.3
MME selection function

…

When selecting an MME for a UE that is using the NB-IoT RAT, and/or for a UE that signals support for CIoT EPS Optimisations in RRC signalling (As specified in TS 36.331 [37], for NB-IoT, UE indicates whether it supports "User Plane CIoT EPS Optimisation" and "EPS Attach without PDN Connectivity". And for WB-E-UTRAN, UE indicates whether it supports "Control Plane CIoT EPS Optimisation", "User Plane CIoT EPS Optimisation" and "EPS Attach without PDN Connectivity"), the eNodeB's MME selection algorithm shall select an MME taking into account the MME's support (or non-support) for the Release 13 NAS signalling protocol.


According to the following subclause 5.3.15 of [6], the indication is provided during attach or tacking area updating procedure

	5.3.15
CIoT EPS optimizations
CIoT EPS optimizations provide improved support of small data and SMS transfer. A UE supporting CIoT EPS optimizations can indicate the CIoT network behaviour the UE can support and prefer to use during attach or tracking area updating procedure (see 3GPP TS 23.401 [10]). The UE may indicate the support for control plane CIoT EPS optimization, user plane CIoT EPS optimization, EMM-REGISTERED without PDN connection, S1-U data transfer and header compression (see subclause 9.9.3.34). The UE may also request to use SMS transfer without combined attach procedure during the attach procedure. Furthermore, the UE may, separately from the indication of support, indicate preference for control plane CIoT EPS optimization or user plane CIoT EPS optimization (see subclause 9.9.3.0B). The indication of preference is also considered as the request to use. 

The UE can be in NB-S1 mode or WB-S1 mode when requesting the use of CIoT EPS optimizations during an attach or tracking area updating procedure. A UE in NB-S1 mode always indicates support for control plane CIoT EPS optimization. A UE in NB-S1 mode can also request SMS transfer without combined procedure by using the normal attach or tracking area updating procedure (see subclause 5.5.1 and 5.5.3).

…

In NB-S1 mode, when the UE requests the lower layer to establish a RRC connection and the UE requests the use of EMM-REGISTERED without PDN connection or user plane CIoT EPS optimization, the UE shall pass an indication of the requested CIoT EPS optimizations to the lower layers. If the UE requests the use of S1-U data transfer without user plane CIoT optimization, then the UE shall also pass an indication of user plane CIoT EPS optimization to lower layers.

In WB-S1 mode, when the UE requests the lower layer to establish a RRC connection and the UE requests the use of EMM-REGISTERED without PDN connection, control plane CIoT EPS optimization or user plane CIoT EPS optimization, the UE shall pass an indication of the requested CIoT EPS optimizations to the lower layers.


Thus, the indication of CP CIoT EPS optimization is not provided during Service Request procedure. It means it cannot be used for Control Plane Service Request piggybacked an ESM Data Transport message. 

Additionally, in the case the indication of CP CIoT EPS optimization is provided during tracking area updating procedure, if the UE request to use CP CIoT EPS optimization and all kind of TAU request messages is sent, the indication is included in RA msg 5(i.e. RRC connection setup complete message). Thus, the indication cannot be used to distinguish TAU request message with signalling active flag from other NAS messages. 

Conclusion 1: with RRC establishment cause and the indication of CP CIoT EPS optimization, the eNB cannot distinguish the NAS messages applied to CP overload control (i.e. TAU Request with "signalling active" flag and Control Plane Service Request piggybacked an ESM Data Transport message) from other NAS messages.

The eNB needs some method (e.g., indication) to be aware of the NAS messages applied to CP overload control (i.e. TAU Request with "signalling active" flag and Control Plane Service Request piggybacked an ESM Data Transport message). Otherwise, CP overload control cannot be supported in this release. 
Conclusion 2: without the method (e.g. indication) to enable the eNB to be aware of the NAS messages applied to CP overload control (i.e. TAU Request with "signalling active" flag and Control Plane Service Request piggybacked an ESM Data Transport message), CP overload control cannot be supported in this release.
Therefore, RAN3 first needs to ask to other WGs (e.g., RAN2 and CT1) whether our conclusion is correct and if it is correct, whether the possible method (e.g. indication) can be provided. If no method is provided, CP overload control cannot be supported in Rel-14. 

Proposal: RAN3 send LS [7] to related WGs to confirm whether our conclusions are correct and if correct, ask whether a possible method (e.g. indication) can be provided which enables the eNB to distinguish the NAS messages applied to CP overload control (i.e. TAU Request with "signalling active" flag and Control Plane Service Request piggybacked an ESM Data Transport message) from other NAS messages.
If the method (e.g., indication) is provided in RRC messages, the issue for low priority can be resolved as well. 

Observation 3: if the method (e.g. indication) enable the eNB to be aware of the NAS messages applied to CP overload control (i.e. TAU Request with "signalling active" flag and Control Plane Service Request piggybacked an ESM Data Transport message) is provided to the eNB, the issue for low priority can be resolved as well.
3. Conclusions
In this contribution, we focused on open issues related to the CP overload control in Rel-14. For these issues, we also provided our view on it. The following proposals are kindly suggested to RAN3:
Observation 1: in SA2/RAN2/RAN3 the EWT CP data back off timer is applied to both “mo-data” and “delayTolerantAccess”.

Observation 2: the motivation of CN overload control for CP data is only to restrict requests from UEs for data transmission via CP (i.e. TAU Request with "signalling active" flag and Control Plane Service Request piggybacked an ESM Data Transport message). Other NAS signalling messages (e.g. attach and TAU w/o "signalling active" flag) and services (e.g. SMS) are still allowed.

Conclusion 1: with RRC establishment cause and the indication of CP CIoT EPS optimization, the eNB cannot distinguish the NAS messages applied to CP overload control (i.e. TAU Request with "signalling active" flag and Control Plane Service Request piggybacked an ESM Data Transport message) from other NAS messages.

Conclusion 2: without the method (e.g. indication) to enable the eNB to be aware of the NAS messages applied to CP overload control (i.e. TAU Request with "signalling active" flag and Control Plane Service Request piggybacked an ESM Data Transport message), CP overload control cannot be supported in this release.
Proposal: RAN3 send LS to related WGs to confirm whether our conclusions are correct and if correct, ask whether a possible method (e.g. indication) can be provided which enable the eNB to distinguish the NAS messages applied to CP overload control (i.e. TAU Request with "signalling active" flag and Control Plane Service Request piggybacked an ESM Data Transport message) from other NAS messages.
Observation 3: if the method (e.g. indication) enable the eNB to be aware of the NAS messages applied to CP overload control (i.e. TAU Request with "signalling active" flag and Control Plane Service Request piggybacked an ESM Data Transport message) is provided to the eNB, the issue for low priority can be resolved as well.
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