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1 Introduction
Based on the incoming LS from SA2 [1] RAN2 discussed the signalling aspects with overload control for CP CIoT EPS optimization in RAN2#95bis [2], [3], [4], [5], [6]. In the reply LS to SA2 [7] RAN2 indicates that “CP intention” signaling is feasible, but RAN2 did not agree on which message can be used. RAN2 also indicated the feasibility to signal an extended wait time applicable only to CP CIoT data. However RAN2 also asked SA2 for clarification of the use case, whether it applies to both LTE and NB-IoT, and if existing capability signaling can be used [7].
RAN3 discussed the CN overload protection for CP solution [14], [15], [16]. In a reply LS RAN3 indicates to SA2 and RAN2 [17]:  

The current Overload Start message in S1AP contains the Overload Action IE, which indicates signalling traffic classes that are subject to rejection by the eNB in an MME overload situation. Therefore, if the Overload Start procedure needs to be enhanced to contain an indication to reject C-Plane CIoT data transfer, the impact on RAN3 S1AP would be to include a new overload action value in this procedure. However, the action that can be taken by the eNB depends on which RRC message carries the new indication from the UE (e.g. rejection is only possible if the new indication is carried in msg3). Also, this solution alone does not prevent all C-Plane CIoT data transfer; for example, in the case where a UE has already established an RRC connection for user plane traffic and then determines to perform C-Plane CIoT data transfer.
SA2 made further agreements for the P-CRs of 23.730 [8], [9], [10], [11]. SA2 agreed on the extend wait timer for CP solution, but the need for new RRC signaling to indicate “CP intention” will discussed further at SA2#118:
· Solution 8 - Back-off timer for data transmission via control plane.

· Solution 9 - Overload Start message for control plane data only. Decision on which option to progress (option 1 or option 2) will be taken in the SA2#118 meeting.

· Option 1: The overload control from control plane data is applicable to all UEs with capability for Control Plane CIoT EPS Optimisation. However, it requires new indication in the RRC signalling (msg3 or msg5) so that the UE can indicate its intention to use data transfer via Control Plane CIoT Optimisation.
· Option 2: The overload control from control plane data is applicable to all UEs with capability for Control Plane CIoT EPS Optimisation only, i.e. it does not control the UEs that are capable for both, Control Plane and User Plane CIoT EPS Optimisation. It does not require new indication by the UE in the RRC signalling.

In this contribution the RAN2 impact of solution 9 is discussed further. 

2 Background

Establishment causes, extendedWaitTime and CP/UP support signalling

In REL-13 there is not a separate establishment cause for CP and UP solution, i.e. both solutions use mo-data (or mo-signalling during initial ATTACH). A separate establishment cause for CP and UP solution has been discussed during the REL-13 timeframe but this was not agreed [12]. During the REL-13 timeframe also signalling via MAC LCID
 in MSG3 was discussed [13]. The following establishment causes are defined in REL-13:
EstablishmentCause-NB-r13 ::=
ENUMERATED {










mt-Access, mo-Signalling, mo-Data, mo-ExceptionData,










delayTolerantAccess, spare3, spare2, spare1}
The NW can indicate an extendedWaitTime up to 30 min in the RRCConnectionReject and RRCConnectionRelease message, which is forwarded to the upper layers upon reception: 

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


extendedWaitTime-r13



INTEGER (1..1800),
RRCConnectionRelease-NB-r13-IEs ::=
SEQUENCE {


extendedWaitTime-r13 



INTEGER (1..1800)



OPTIONAL,
-- Need ON
In LTE the extendedWaitTime is supported when the UE supports delay tolerant access.

The UE indicates attachWithoutPDN-Connectivity and up-CIoT-EPS-Optimisation support in MSG5:
RRCConnectionSetupComplete-NB-r13-IEs ::= SEQUENCE {


attachWithoutPDN-Connectivity-r13

ENUMERATED {true}



OPTIONAL,

up-CIoT-EPS-Optimisation-r13


ENUMERATED {true} 



OPTIONAL,

In NB-IoT the UE does not explicitly indicate support for cp-CIoT-EPS-Optimisation, i.e. a UE supporting UE category NB1 supports the CP solution. An LTE UE supporting CP solution indicates cp-CIoT-EPS-Optimisation support in MSG5.The UE category is signalled in the UE capabilities in UE capability transfer procedure or context fetch of the Resume procedure: 
UE-Capability-NB-r13 ::=

SEQUENCE {


ue-Category-NB-r13



ENUMERATED {nb1}




OPTIONAL,
There is separate Access Barring for normal and exception reporting, however data sent via CP or UP solution is treated the same. 
Connection setup when only CP or CP+UP is supported

When the UE supports CP only, then the UE uses RRCConnectionRequest with mo-data establishment cause. 

When the UE supports both CP+UP, and the UE intends to send CP data only, then the UE could decide to use RRCConnectionRequest with mo-data establishment cause. When the UE support CP+UP, and the UE intends to send UP and/or CP data, the UE could decide to use RRCConnectionResumeRequest with mo-data, provided that the UE has acquired a ResumeID. Alternatively the UE uses RRCConnectionRequest with mo-data establishment cause, and configure a DRB later when it decides to send UP data.
A PDN connection can be established for CP data only (“pinned” to SCEF), or for both CP and UP data. When RABs/DRBs are established for a PDN connection then the UE is not allowed to send CP data for this PDN connection. 

When the eNB receives a RRCConnectionRequest then the eNB does not know if the UE support UP solution, and whether the UE intends to send CP or UP data. When the eNB receives a RRCConnectionResumeRequest then the eNB (obviously) knows that the UE support UP solution, but the UE may send CP and/or UP data. 
It is assumed that the eNB knows whether the CN supports CP and UP solution through (OAM) configuration. 
When the UE supports both CP and UP solution then first SRB1bis is established to support the CP solution in NB-IoT. Only after PDCP and AS security is configured the UE is able to send data via UP solution, i.e. data over DRB. But also after a DRB has been established, the UE is able to send data via CP solution, i.e. data in ULInformationTransfer or DLInformationTransfer message.
3 Discussion

Problem definition

The eNB is not able to reject RRCConnectionRequest (MSG3) when there is CP overload and the UE only supports CP solution (because the eNB only knows after MSG5 that the UE supports “CP only”, i.e. does not support UP). The eNB is not able to reject RRCConnectionResumeRequest (MSG3) when the UE has intention to send CP data. 

Rejection of new connections during overload periods is more effective than the release of existing connection during overload, i.e. to be able to reject connections is a pre-requisite for effective overload control:

Observation 1: Effective overload control of CP access includes the ability to reject CP access 
During periods of CP overload the eNB should be able to reject new connections that intend to send CP data, or should be able to indicate that CP data shall not be sent on connections supporting both CP and UP or should be able to release connections on which CP data is sent: 
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The eNB is informed on the S1 interface that there is CP overload in the MME, i.e. the MME indicates an “Overload action” to the eNB. The RAN3 CR for TS 36.413 to introduce a new value “Reject CP CIoT Data Transfer” for the “Overload Action” IE in the OVERLOAD START message can be found in [´18]. 

How the eNB actions can be realized is further discussed in more details in the following solutions. 

Proposed solutions

It is proposed that the UE signals that it intends to establish a connection to send data via CP solution i.e. “CP data”. Furthermore it is proposed to signal this in MSG3 to be able to reject new connections [13]:
Proposal 1: Use an un-used codepoint in MAC (e.g. LCID) in RRCConnectionRequest and RRCConnectionResume message to indicated that the UE intends to send CP data

The signalling in MSG3 enables the eNB to reject an RRC connection establishment during periods of CP overload. After the eNB has received an Overload start for CP IoT DataTransfer, the eNB can reject a connection request for CP data (i.e. connection request with new establishment cause MAC LCID indication) with an extendedWaitTime: 
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As discussed before it is essential for the eNB to know the intention of the UE from MSG3 to be able to reject the access for effective overload control. 
As explained in chapter 2 it is possible that the UE has multiple PDN connections, some of which send CP data, and others send UP data. During periods of CP overload the PDN connections that send CP data should not be used. Therefore it is proposed to indicate in MSG4 and RRC reconfiguration that CP data is not allowed: 
Proposal 2: Introduce cp-CIoT-Data-NotAllowed in RRCConnectionSetup, RRCConnectionResume and RRCConnectionReconfiguration message enabling to the eNB to block CP data 
NOTE: absence of IE cp-CIoT-Data-NotAllowed indicates that CP data is not blocked.
When the UE establishes a connection (e.g. initial ATTACH or after failed RRC re-establishment) to send UP data then the eNB, during CP overload, can indicate in MSG4 that CP data is not allowed: 
[image: image3.png]i

Thumbnails

dcut
B2 Copy -

New
 Format Pinter | sige- " Section~

Clipboard

Insert

Design  Transitions

Animations

Preparation RAN2#95bis - PowerPoint

Side Show View  Developer  Q Tell mewhat youantt

Meartin VAN DER ZEE

¥ ‘Elmyoul' o & &% — _ |Ift Text Direction - B~ NOo0O D.. L’ 2 Shape Fill - £ Find
ElReset i 2] Align Text - AL 3o D o, stapeoutne | SRepince -
Nora ¥ A- Mpw——
I U ax e (2 A 7B Comverttosmanan- || %4 N ¥ S5 4 (EEE 0 Ghapeects | Iy Select
Sides Font 5 Faragraph 5 Drawing 5 eating ~
D200 9 8176t St 41312110 i1t 20130 4t 516 | 7 18 i3 i0 it G
UE eNB
Overload Start (reject CP 10T DataTransfer)
| Sverload Start (re DataTeanster)
RRCConnectionRequest-NB(MAC LCID indication) D
>
RRCConnectionSetup-NB(cp-CloT-Data-NotAliowed)
<
RRCConnectionSetupComplete-NB
>
bt
ST, Up data
s ]
31 @
*

Slide31of58 %

Swedish (sweden)

Notes 82 B T -+ wx @





Furthermore when the UE resumes a connection to send UP data then the eNB, during CP overload, can indicate in MSG4 that CP data is not allowed: 
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When CP overload is indicated, the eNB can indicate for the established connections throught RRC reconfiguration that CP data is not allowed: 
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As indicated by the LS from SA2 [4] it can be advantageous to backoff CP data access explicitly with a CP specific extended wait time: 
Proposal 3: Introduce a flag in RRCConnectionReject and RRCConnectionRelease message ating that the extendedWaitTime applies to CP access only
In case a connection request for CP data is rejected with extendedWaitTimeCP then a UE supporting both CP and UP solution, can try to establish a connection to send UP data: 
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During CP overload the eNB can decide to release a connection that is sending CP data, and indicate an extendedWaitTimeCP in the RRCConnectionRelease message:
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4 Summary

RAN2 is kindly asked to discuss CN overload protection for CP solution:
Proposal 1: Use an un-used codepoint in MAC (e.g. LCID) in RRCConnectionRequest and RRCConnectionResume message to indicated that the UE intends to send CP data

Proposal 2: Introduce cp-CIoT-Data-NotAllowed in RRCConnectionSetup, RRCConnectionResume and RRCConnectionReconfiguration message enabling to the eNB to block CP data 

Proposal 3: Introduce a flag in RRCConnectionReject and RRCConnectionRelease message indicating that the extendedWaitTime applies to CP access only
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7

