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Abstract of the contribution: This paper further elaborates on the issues raised by the LSin S2-174108.
1.
Introduction
CT1 sent an LS (see S2-174108/C1-172759 [1]) to RAN2/RAN3/SA2 raising some issues with the implementation of Solution 9 (Option 2) for CN overload control for CP data (see TR 23.730).
2.
Discussion

2.1
Description of Solution 9 (option 2) in TR 23.730
The principle of the solution in described in Figure 2.1-1:
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Figure 2.1-1: Principle description of Solution 9 (TR 23.730)
0.
The MME indicates to the eNB that it is overloaded due to data sent over CP signalling;

1.
Subsequently, when the UE triggers the establishment of an RRC connection for sending data via CP signalling, it supposed to use the RRC establishment causes ‘mo-data’ or ‘delayTolerantAccess’.

2.
The eNB allows the establishment of the RRC connection by sending an RRC Connection Setup message to the UE.

3.
The UE sends the RRC Connection Complete message which includes a NAS message related to data over CP (i.e., either Attach request with signalling active flag, TAU request with signalling active flag or CP Service Request).

4.
At this moment the eNB understands that the RRC connection is for CP CIoT optimization only (and not for CP + UP).

5.
The eNB releases the RRC connection and indicates to the UE the CP data specific Extended Wait Time (EWT).

6.
The UE applies the EWT value to the timer for CP CIoT optimization.
2.2
Details of the current status in SA2/RAN3/RAN2
As explained in a discussion paper previously presented in CT1 (see C1-172197 [2] as well as the related CR vs. 24.301 in C1-172198 [3]):

-
In SA2 in subclause 4.3.7.4.1 of TS 23.401, both RRC causes “mo-data” and “delayTolerantAccess” are used to apply CP CIoT data back-off timer;

	Using the OVERLOAD START message, the MME can request the eNodeB to:
-
reject RRC connection requests that are for non-emergency, non-exception reporting and non-high priority mobile originated services; or

NOTE 2:
This blocks PS service and service provided by MSC following an EPS/IMSI attach procedure.

-
reject new RRC connection requests for EPS Mobility Management signalling (e.g. for TA Updates) for that MME;

-
only permit RRC connection requests for emergency sessions and mobile terminated services for that MME. This blocks emergency session requests from UEs with USIMs provisioned with Access Classes 11 and 15 when they are in their HPLMN/EHPLMN and from UEs with USIMs provisioned with Access Classes 12, 13 and 14 when they are in their home country (defined as the MCC part of the IMSI, see TS 22.011 [67]); or.

NOTE 3:
The MME can restrict the number of responses to paging by not sending paging messages for a proportion of the events that initiate paging. As part of this process, the MME can provide preference for paging UEs with Emergency Bearer Services and terminations associated with MPS ARP.

-
only permit RRC connection requests for high priority sessions, exception reporting and mobile terminated services for that MME;

-
reject new RRC connection requests from UEs that access the network with low access priority;

-
not accept RRC connection requests with RRC establishment cause "mo-data" or "delayTolerantAccess" from UEs that only support Control Plane CIoT EPS Optimisation.


-
The same applies for RAN3, as it reported in subclause 8.7.6.2 of TS 36.413:
	If the Overload Action IE in the Overload Response IE within the OVERLOAD START message is set to

[…]
-
"not accept RRC connection requests for data transmission from UEs that only support Control Plane CIoT EPS Optimisation" (i.e. not accept traffic corresponding to RRC cause "mo-data" or "delayTolerantAccess" in TS36.331 [16] for those UEs),

the eNB shall:

-
if the Traffic Load Reduction Indication IE is included in the OVERLOAD START message and, if supported, reduce the signalling traffic indicated as to be rejected by the indicated percentage,

-
otherwise ensure that only the signalling traffic not indicated as to be rejected/not accepted is sent to the MME."


-
In RAN2, it has been agreed in R2-1703182 (still to be implemented vs. TS 36.331) the UE Access Stratum forwards the timer to the NAS layer:
	"2>
if the extendedWaitTimeCP is present and the NB-IoT UE only supports the Control Plane CIoT EPS optimisation:

3>
forward the extendedWaitTimeCP to upper layers;"


Consideration: Consequently, it is clear that in SA2/RAN2/RAN3 the EWT CP data back off timer is applied to both “mo-data” and “delayTolerantAccess”.
2.3
Problem statement

Currently in TS 24.301 whenever the UE is set to “NAS signalling low access priority” it will send to the eNB the RRC Establishment Cause ‘delayTolerantAccess’ in the RRC Connection Request message. As an example, see the excerpt from Table D.1.1 of TS 24.301 for the Attach procedure. Similar considerations apply to the TAU procedure. 
Table D.1.1: Mapping of NAS procedure to establishment cause and call type
	NAS procedure
	RRC establishment cause (according 3GPP TS 36.331 [22])
	Call type

	Attach
	If an ATTACH REQUEST has EPS attach type not set to "EPS emergency attach", the RRC establishment cause shall be set to MO signalling except when the UE initiates attach procedure to establish emergency bearer services.
(See Note 1)
	"originating signalling"

	
	Iif an ATTACH REQUEST contains the Device properties IE with low priority indicator set to "MS is configured for NAS signalling low priority", the RRC establishment cause shall be set to Delay tolerant.
(See Note 1)
	"originating signalling"



	
	If an ATTACH REQUEST has EPS attach type set to "EPS emergency attach", or if the ATTACH REQUEST has EPS attach type not set to "EPS emergency attach" but the UE initiates the attach procedure either on receiving request from upper layer to establish emergency bearer services or with a PDN CONNECTIVITY REQUEST that has request type set to "handover of emergency bearer services", the RRC establishment cause shall be set to Emergency call.
(See Note 1, Note 4)
	"emergency calls"



	
	If the UE is allowed to use exception data reporting (see the ExceptionDataReportingAllowed leaf of the NAS configuration MO in 3GPP TS 24.368 [15A] or the USIM file EFNASCONFIG in 3GPP TS 31.102 [17]) and the attach procedure has been initiated upon receiving a request from upper layers to transmit user data related to an exceptional event, the RRC establishment cause shall be set to MO exception data.
(See Note 1) 
	"originating signalling"




Consequently, the following will happen (see Figure 2.3-1 below):

A. After having received the messages in step 1 (RRC Connection Request with establishment cause = ‘delayTolerantAccess’) and in step 3 (RRC Connection Complete including the NAS message Attach Request or TAU Request without signalling active flag), the eNB will release the RRC connection and provide the Extended Wait Timer for CP CIoT optimization (see step 6);

B.
Since the UE sent Attach request/TAU request in step 3, and since in step 5 it receives from AS layer that the connection has been released, then the UE will trigger the abnormal case handling and will retry the Attach/TAU after a short time (normally 10s) irrespectively of the EWT value.

C.
After the timer for abnormal case handling expires, the UE will start again from step 1.
Problem: As a consequence, (a) Attach request/TAU requests without signalling active flag (which are supposed to reach the CN) would be barred by the eNB as long as the CN overload situation (due to data via CP CIoT) is not solved and, in the meanwhile, (b) the UE would keep triggering this signalling several times.
The issue was discussed in CT1, however companies objected to update the UE behaviour to take the EWT into account and their intention is to seek for other solutions (see documents C1-172197 and C1-172198 in the CT#104 meeting report [4]).
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Figure 2.3-1: Problem with the current implementation of Solution 9 (Option 2)
2.4
Potential solutions
2.4.1
Solution 1: apply EWT only to ‘mo-data’
The first potential solution consists of applying the EWT only to RRC connections establishments that use Establishment cause = ‘mo-data’. 
Drawback:

-
Any Attach request/TAU request would be let through, (i.e., legacy procedures as well as those related to data via CP CIoT optimization, irrespective of whether they include the signalling active flag). This means that also Attach request/TAU request with signalling active flag would reach the MME. 
NOTE: 
This drawback could be alleviated by using Solution 8 of TR 23.730 (NAS level CP Data back-off timer) at the same time of Solution 9.

Impact analysis:

-
This approach requires changes to TS 36.331 (RAN2), TS 36.413 (RAN3) and TS 23.401 (SA2) to remove the applicability of the EWT to ‘delayTolerantAccess’.
2.4.2
Solution 2: change mapping between NAS and AS cause values
Another approach consists of changing mapping between the NAS cause “NAS signalling low access priority” and AS RRC establishment causes in TS 24.301. In particular, if “NAS signalling low access priority” is mapped onto “mo-signaling”, instead of “delayTolerantAccess”:

-
By looking at “mo-data” and “delayTolerantAccess” the eNB can release the RRC connections for CP CIoT data (as currently described in the SA2/RAN2 and RAN3 specifications);
-
RRC connections using the cause “mo-signaling” will skip this release/check in the eNB and will be let through.
Impact analysis:
-
Changes are needed in the mapping table of Annex D in TS 24.301 (CT1).
-
This approach would require no changes in RAN2/RAN3/SA2.
3.
Conclusions and proposal

According to the current RAN3 specification TS 36.413, “delayTolerantAccess” is regarded as the lowest priority access among all the RRC establishment causes, as it will be rejected/not accept in all the cases where MME is overloaded. 

For UEs supporting CP optimisation only and configured as NAS signalling low priority, in case we would like to allow the NAS signalling transmission and SMS delivery but not accept the data transmission, it seems better to use “mo-Data” or “delayTolerantAccess” for data transmission, and use “mo-signaling” for NAS signalling transmission and SMS delivery. It does not seem suitable to use “delayTolerantAccess” for the NAS signalling transmission as it should have higher priority than data transmission. 

It is therefore proposed to select Solution 2 to solve the above mentioned issue, i.e., change the mapping between NAS and AS cause values for UEs supporting CP optimisation only and configured as NAS signalling low priority and use “mo-signaling”, instead of “delayTolerantAccess”, for NAS signalling transmission and SMS delivery.
We propose to reply accordingly to CT1 (see the draft reply LS in [4]).
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