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1. Introduction
RAN2 has received the LS on overload control for CP CIoT EPS optimisation from SA2 [1]. In this contribution, we discuss the issues from the NB-IoT point of view. Note that we also discuss the issues from the aspect of non-NB-IoT in [2].
2. Discussion
SA2 is asking RAN2 to consider two functionalities [1]: a) new RRC indication to show the UE’s intention for using or preparedness to use data transfer via CP CIoT EPS optimization and b) extended wait time applied only to CP CIoT EPS optimization. We discuss these two in the following from NB-IoT point of view.

2.1
RRC indication on CIoT EPS optimization
2.1.1
Rel-13 RRC indication

The Table 1 summarizes the Rel-13 RRC indication for the CIoT EPS optimization. From the network perspective, there are three types of SIB indication with respect to the network support for each of CIoT EPS optimizations, i.e. attach without PDN-Connectivity, UP CIoT EPS optimisation and CP CIoT EPS optimization. For the NB-IoT, the support information only for attach without PDN-Connectivity can be broadcasted via the SIB1-NB. 
On the other hand, from the UE perspective, based on the agreements in RAN2#93bis(Annex) and the RRC field descriptions, the attachWithoutPDN-Connectivity and the up-CIoT-EPS-Optimisation are set to inform whether the UE supports the these CIoT optimization options, respectively, in addition to the CP CIoT EPS optimization which is mandatory for NB-IoT UE. More precisely for the attachWithoutPDN-Connectivity, RAN2 also agreed that the indication can be set to inform whether the connection is for “attach without PDN connectivity” or not. Noted that RAN2 agreed how/when to set the indication is up to higher layer, i.e. RRC just forwards the intention when it received from the higher layer.
Observation 1: it is RAN2 understanding that the Rel-13 RRC indication on CIoT EPS optimization shows the UE’s support of the corresponding CIoT EPS optimization option(s), but not UE’s intention for using or preparedness to use it.
Table 1: Rel-13 RRC specification for CIoT EPS optimization

	Direction
	Rel-13 RRC field
	Non NB-IoT

(RRC message)
	NB-IoT

(RRC message)
	Note

	eNB -> UE
	attachWithoutPDN-Connectivity
	Yes

(SIB2)
	Yes

(SIB1-NB)
	Support of CIoT EPS optimisation in serving  cell (per PLMN)

	
	up-CIoT-EPS-Optimisation
	
	No
	

	
	cp-CIoT-EPS-Optimisation
	
	
	

	UE -> eNB
	attachWithoutPDN-Connectivity
	Yes

(RRC Connection Setup Complete)
	Yes

(RRC Connection Setup Complete-NB)
	Included, if received from higher layer as defined in TS24.301, 5.3.15 [3][4]

	
	up-CIoT-EPS-Optimisation
	
	
	

	
	cp-CIoT-EPS-Optimisation
	
	No
	


	RRCConnectionSetupComplete-NB field descriptions [5]

	attachWithoutPDN-Connectivity
This field is used to indicate that the UE performs an Attach without PDN connectivity procedure, as indicated by the upper layers, TS 24.301 [35]. 

	… (omitted)

	up-CIoT-EPS-Optimisation 
This field is included when the UE establishes the connection with cause mo-signalling and the UE supports the User plane CIoT EPS Optimisation, see TS 24.301 [35].


Note: The part highlight in grey should be removed according to approved CR R2-165822 (RP-161758). The draft CR is proposed in [6].
2.1.2
Feasibility of new RRC indication proposed by SA2
Next, we discuss the feasibility of introducing a new RRC indication on UE’s "intention for using or preparedness to use" data transfer via Control Plane CIoT EPS optimization for which SA2 is asking. There are two aspects to be clarified. One is potential RRC impact (i.e. functionality and specification impacts) and the other is its usefulness (i.e. expected benefits).
From the RRC impact point of view, it would be feasible to introduce one bit indication in the RRCConnectionSetupComplete-NB message (Msg5), because the Msg5 is sent with RLC AM and the message size increase by 1 bit would not cause a critical problem. On the other hand, it might not be feasible for the RRCConnectionRequest-NB message (Msg3) considering the past RAN2 discussions. So at least for the Msg5, there would be no negative impact from functionality point of view and very limited specification impact. We are open to discuss further for the Msg3.
From the usefulness point of view, there could be some benefits to handle the RRC connections when the MME is overloaded and cannot handle more data via CP CIoT EPS optimization. For instance, when the UE supports both the CP and UP CIoT EPS optimizations but the UE only requests the CP optimization for the establishing RRC connection (e.g. mo-Data), the eNB may release this RRC connection without informing the MME of this connection request from the UE. If the Msg3 could be used, the eNB may reject the RRC connection for the CP CIoT EPS optimization and this can save radio resource than that in using the Msg5.
Proposal 1: RAN2 to agree that it is feasible to introduce new RRC indication on UE’s "intention for using or preparedness to use" data transfer via Control Plane CIoT EPS optimization in at least RRCConnectionSetupComplete-NB message.

2.2
Extended wait time only for CP CIoT EPS optimization
We discuss the other SA2 request on the extendedWaitTime to be applied only to CP CIoT EPS optimization. In the NB-IoT, there are two cases for the eNB to configure the extendedWaitTime to the UE, i.e. the RRC connection reject and RRC connection release. For instance, the eNB may reject the RRC connection request by sending the RRCConnectionReject-NB message including extendedWaiTime IE. Similarly, the eNB may release already established or establishing RRC connection by sending the RRCConnectionRelease-NB message including extendedWaiTime IE. The extended wait time is not applied for the establishment cause mo-ExceptionData and it is only used in NAS layer.
To our understanding, SA2 would request to introduce the mechanism such that the extended wait time is applied only for UEs using or intending to use the CP CIoT EPS optimization with the establishment cause other than mo-ExceptionData. To realize this, there could be two options:
· Option 1: Define new flag (e.g. eWaitTime-ForOnlyCP-CIoT-EPS-Opt) to be sent with extendedWaitTime.

· Option 2: Define new timer (e.g. eWaitTime-ForCP-CIoT-EPS-Opt)
From the specification impact point of view, both options would have similar impact. From the flexibility point of view, if the eNB wants to configure new extended wait time specific to CP CIoT EPS optimization in addition to the legacy extended wait time, the option 2 can achieve this configuration but the option 1 cannot. Although we do not have strong opinion for this flexibility, we consider both options are feasible.
Proposal 2: RAN2 to agree that it is feasible to introduce the mechanism such that extended wait time is applied only for UEs using or intending to use the CP CIoT EPS optimization.
Proposal 2a: If proposal 2 is agreeable, RAN2 to select one solution between the option 1 and 2.
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Fig.1: eNB’s RRC connection handling upon receiving MME overload information
RRCConnectionRelease-NB message
-- ASN1START
RRCConnectionRelease-NB ::=

SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



c1








CHOICE {




rrcConnectionRelease-r13


RRCConnectionRelease-NB-r13-IEs,




spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

RRCConnectionRelease-NB-r13-IEs ::=
SEQUENCE {


releaseCause-r13




ReleaseCause-NB-r13,

resumeIdentity-r13




ResumeIdentity-r13



OPTIONAL,
-- Need OR

extendedWaitTime-r13 



INTEGER (1..1800)



OPTIONAL,
-- Need ON


redirectedCarrierInfo-r13


RedirectedCarrierInfo-NB-r13
OPTIONAL,
-- Need ON


lateNonCriticalExtension


OCTET STRING




OPTIONAL,


nonCriticalExtension



RRCConnectionRelease-v14xy-IEs





OPTIONAL

}

RRCConnectionRelease-NB-v14xy-IEs ::=
SEQUENCE {


- - option 1


eWaitTime-ForOnlyCP-CIoT-EPS-Opt-r14
ENUMERATED {true}

OPTIONAL,
-- Need ON


- - option 2


eWaitTime-ForCP-CIoT-EPS-Opt-r14

INTEGER (1..1800)

OPTIONAL,
-- Need ON

lateNonCriticalExtension



OCTET STRING


OPTIONAL,


nonCriticalExtension




SEQUENCE {}



OPTIONAL

}
// unrelated parts removed
-- ASN1STOP
Fig.2: Example of ASN.1 change for new mechanism on the extended wait time
3. Conclusion

In this contribution we discussed the LS from SA2 on the MME overload control for CP CIoT EPS optimization from NB-IoT UE point of view. We first discuss the feasibility of new RRC indication on CIoT EPS optimisation proposed by SA2 and made the following proposal:
Proposal 1: RAN2 to agree that it is feasible to introduce new RRC indication on UE’s "intention for using or preparedness to use" data transfer via Control Plane CIoT EPS optimization in at least RRCConnectionSetupComplete-NB message.

We also made the proposal regarding the extended wait time:
Proposal 2: RAN2 to agree that it is feasible to introduce the mechanism such that extended wait time is applied only for UEs using or intending to use the CP CIoT EPS optimization.
Proposal 2a: If proposal 2 is agreeable, RAN2 to select one solution between the option 1 and 2.

If RAN2 can make any decision (e.g. agree with proposals above), it is propose to send a rely LS to SA2. We have prepared the draft reply LS in [7].
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Annex A [S2-165232, attachment of SA2 LS]
6.9
Solution 9 - Overload Start message for control plane data only
6.9.1
Description

This solution addresses Key Issue 7: CN overload control for data transfer via Control Plane CIoT EPS Optimisation. It proposes an Overload Start message for data transfer via Control Plane CIoT EPS Optimisation, see Figure 6.9.1-1 below.
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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., RegisteredMME parameter in the RRC Connection Setup Complete message, and that MME identity indicates the overloaded MME, 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 Release message. 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.

Annex B
Past RAN2 agreements:

	@RAN2#93bis, NB-IoT

R2-162543
CIoT indications in SIB and msg.5 during attach procedure for NB-IOT
Intel Corporation
discussion
P1: 
· We define a new optional flag as part of msg.5 carrying NAS Attach/TAU (i.e. RRC Connection Setup Complete) for the UE to indicate its support of (1) CIoT UP solution - AS context caching.
R2-162142
LS on indication of support of "attach without PDN connectivity" in SIB for NB-IoT and  WB-EUTRAN 
LS in
to: RAN2
Rel-13
CioT
· We introduce a SIB indication to indicate whether “attach without PDN connectivity” can be done or not, to be forwarded in the UE to NAS for control of NAS behaviour.  
· We assume this need to be signalled per PLMN. 
· We also introduce an indication at connection establishment, to be used at attach, in MSG5, whether the connection is for “attach without PDN connectivity” or not.

	@RAN2#93bis, TEI13 (non-NB-IoT)

R2-162361
Considerations on cIoT optimization for non-NB-IoT
ZTE
discussion
Agreements

1: 
PDCP transparent mode is not applicable for non NB-IoT capable of cIoT optimization.

2:
For selection of MME, support for CP solution, UP solution, Attach without PDN (indication from NAS) will be indicated in msg5.
3:   The eNB broadcasts support of CP (provided to NAS), UP mode, Attach without PDN (provided to NAS) in SIB.

4: 
Non-NB-IOT will continue to use the existing establishment causes.


Annex C [4]

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 request the use of CIoT EPS optimizations during an attach or tracking area updating procedure to indicate the CIoT network behaviour the UE can support and prefer to use (see 3GPP TS 23.401 [10]). CIoT EPS optimizations that can be requested include control plane CIoT EPS optimization, user plane CIoT EPS optimization, EMM-REGISTERED without PDN connection, SMS transfer without combined procedure, non-IP PDN type, S1-U data transfer (see 3GPP TS 23.401 [10]).

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, the UE, when requesting the use of CIoT EPS optimization, does not:
-
request an attach for emergency bearer services procedure;

-
request an attach procedure for initiating a PDN connection for emergency bearer services with attach type not set to "EPS emergency attach"; or

-
indicate voice domain preference and UE's usage setting.

The network does not indicate to the UE support of emergency bearer services when the UE is in NB-S1 mode (see subclause 5.5.1.2.4 and 5.5.3.2.4).

The control plane CIoT EPS optimization enables support of efficient transport of user data (IP, non-IP) or SMS messages over control plane via the MME without triggering data radio bearer establishment. The support of control plane CIoT EPS optimization is mandatory for the network in NB-S1 mode and optional in WB-S1 mode. Optional header compression of IP data can be applied to IP PDN type PDN connections that are configured to support header compression.

The user plane CIoT EPS optimization enables support for change from EMM-IDLE mode to EMM-CONNECTED mode without the need for using the service request procedure (see subclause 5.3.1.3).

If the UE indicates request of EMM-REGISTERED without PDN connection in the attach request, the UE may include an ESM DUMMY MESSAGE instead of a PDN CONNECTIVITY REQUEST message as part of the attach procedure. If the EMM-REGISTERED without PDN connection  is supported by the network, the UE and the network can at any time release all the PDN connections and the UE still remains EPS attached.

NOTE:
For both the UE and the network, the term "EMM-REGISTERED without PDN connection" is equivalent to the term "EPS attach without PDN connectivity" as specified in 3GPP TS 23.401 [10].

In NB-S1 mode, if the UE indicates "SMS only" during a normal attach or tracking area updating procedure, the MME supporting CIoT EPS optimisations provides SMS so that the UE is not required to perform a combined attach or tracking area updating procedure.

If the UE supports user plane CIoT EPS optimization, it shall also support S1-U data transfer.

If the network supports one or more CIoT EPS optimizations and decides to accept the attach or tracking area update request, the network indicates the supported CIoT EPS optimizations to the UE per TAI list when accepting the UE request. After completion of the attach or tracking area updating procedure, the UE and the network can then use the accepted CIoT EPS optimizations for the transfer of user data (IP, non-IP and SMS).

If the network supports user plane CIoT EPS optimization, it shall also support S1-U data transfer.

Broadcast system information may provide information about support of CIoT EPS optimizations (see 3GPP TS 36.331 [22]). At reception of new broadcast system information, the lower layers deliver it to the EMM layer in the UE. The information provided by lower layers is per PLMN and used by the UE to determine whether certain CIoT EPS optimizations are supported in the cell.

The UE shall not request CIoT EPS optimizations which are not indicated as supported.

EMM-REGISTERED without PDN connection, i.e. the UE cannot request PDN connectivity during the attach procedure, this CIoT EPS optimization is not indicated as supported for the PLMN in the broadcast system information, and the UE has to perform an attach or tracking area updating procedure, the UE shall perform a PLMN selection procedure according to 3GPP TS 23.122 [6].

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.

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.
