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1. Introduction

This contribution discusses how to configure the NAS MO for exceptional reporting for NB-IOT UE and how to use the NAS MOs to meet the RAN2 requirement for RRC establishment cause for NB-IOT UE and SA2 requirement to provide selective MME control of overload at the same time.
2. Discussion

2.1 Background
RAN2 only requires two RRC establishment causes for mobile originated data for NB-IoT in LS R2-163048, more details are copied here for easy reference:
“RAN2 wants to stick to currently agreed cause values for NB-IoT (mo-Signalling, mo-Data, mo-ExceptionData and mt-Access).
In RRC there are only two priority cases for mobile originated data for NB-IoT and they are a) normal reporting which uses RRC establishment cause mo-Data, and b) exceptional reporting which uses RRC establishment cause mo-ExceptionData.  Case a) does not require any particular UE configuration but case b) requires network to configure the UE. 
RAN2 does not see any AS benefit to support NAS low priority signalling (i.e. RRC establishment cause delayTolerantAccess) in NB-IoT.

If eNB in NB-IoT rejects RRC connection then “Extended wait time” shall be reported to NAS. 
· RAN2 think the reported “Extended wait time” is handled as per legacy in NAS for a UE configured with NAS low priority.

· RAN2 also think that NB-IoT NAS should ignore a running “Extended wait timer” for exception report as this is considered a high priority access.”
Regarding to NAS configuration for “mo-ExceptionData”, RAN2 thinks the NB-IoT UE shall not be configured with “low access priority” in NAS configuration OR in LS R2-163047; more details are copied here for easy reference:

“Q1: SA2 would like to ask whether the UE setting of “mo-ExceptionData” is foreseen to be dependent on NAS configuration?”

RAN 2 Answer: How the UE is configured for mo-ExceptionData is outside the scope of RAN2.

“Q2: SA2 would like to ask whether the statement from RAN2 that “...delayTolerantAccess” [RRC establishment cause] will not be used for NB-IoT” should be interpreted as 

a) the NB-IoT UE shall not be configured with “low access priority” in NAS configuration OR

b) that even if an NB-IoT UE is configured with “low access priority” it shall use “mo-Data” instead of “delayTolerantAccess” ?”

RAN2 Answer: For NB-IoT RAN2 assumes a) ”

SA2 shares a different view on NAS configuration for “mo-ExceptionData”. SA2 thinks the NAS aspects of the low access priority feature must apply regardless of whether the UE is camping on an NB-IOT or E-UTRAN cell.  Part of LS S2-162233 is copied here for easy reference:

“One main use of Low access priority feature is to provide selective MME control of overload, particularly to protect overloading the EPC with signalling from low priority devices (e.g. MTC/IOT devices). Since the core network supporting NB-IOT is the EPC, and there can be a common EPC for NB-IOT and E-UTRAN, the NAS aspects of the low access priority feature must apply regardless of whether the UE is camping on an NB-IOT or E-UTRAN cell.  

From TS 23.401 Section 

“In addition, to protect the network from overload the MME has the option of rejecting NAS request messages which include the low access priority indicator before rejecting NAS request messages without the low access priority indicator (see clause 4.3.7.4.2 for more information).“

In particular the following specific NAS aspects must still apply for UEs camping on NB-IOT:

-
Configuration of UE to be low access priority

-
UE indication in NAS signalling of low access priority (based on UE configuration above)

-
Override of low access priority 

-
MME control of overload based on low access priority indication
“
In the CT1-on IOT meeting CT1 agrees to meet both requirements requirement from RAN2 and SA2, which is shown in LS C1A160131.
“Q1: SA2 would like to ask whether the UE setting of “mo-ExceptionData” is foreseen to be dependent on NAS configuration?

CT1 would like to confirm this assumption.

CT1 would further like to point out that the NAS configuration for NAS signalling low priority involves both the AS aspect (RRC establishment causes and the indications from AS to NAS) and the NAS aspect (low priority signalling indication in the NAS messages). While RAN2 specifies the former, CT1 can independently specify the latter. Therefore, CT1 has decided that the UE in NB-IoT uses the NAS signalling low priority configuration in the legacy way in relation to the NAS aspect. 
“
During the discussion in CT1-on IOT meeting, some operators point out that it is possible that a new PLMN is deployed to provide NB-IOT service, therefore a new NAS configuration for “mo-ExceptionData” is need.

This discussion paper discusses how to meet the above requirements from 3GPP WGs and operators based on the assumption that the legacy NAS MO parameter NAS_SignallingPriority and Override_NAS_ NAS_SignallingPriority and the to-be-added new NAS MO parameter ExceptionDataReportingAllowed will be provided to a UE (independent of WB-S1 mode or NB-S1 mode) at the same time.
2.2. Analysis 
With the new leaf ExceptionDataReportingAllowed added to the NAS MO configuration, the operator’s demand is only met at an initiatory level.  How to apply the new leaf and the legacy leaves in both NAS and AS level is discussed here.

As exceptional reporting only applies to NB-IOT UE, a UE in WB-S1 mode could simply ignore any new NAS MO parameter ExceptionDataReportingAllowed configured by the network, and handles NAS MO parameter NAS_SignallingPriority and Override_NAS_ NAS_SignallingPriority as pre-Rel13 UE. The discussion below only focuses on the UE in NB-S1 mode.
2.2.1. Analysis on meeting the AS level requirement

RAN2 only requires two RRC establishment causes for mobile originated data:  mo-Data and mo-ExceptionData, which could be determined by Override_NAS_SignallingLowPriority leaf or ExceptionDataReportingAllowed leaf. The table 1 summarizes how to set the RRC establishmen cause under all possible scenarios for a UE in NB-S1 mode.
Table 1. Set of RRC establishment cause 

on request by the upper layers to transfer exceptional reporting data
	Override_NAS_SignallingLowPriority leaf
	ExceptionDataReportingAllowed leaf

	RRC establishment cause

	-（- means not configure）
	-
	normal reporting

	-
	0
	normal reporting 

	-
	1
	exceptional reporting

	0
	-
	normal reporting 

	0
	0
	normal reporting 

	0
	1
	?

	1
	-
	exceptional reporting

	1
	0
	?

	1
	1
	exceptional reporting


Observation: there are two possible confliction cases (highlighted in yellow) when the Override_NAS_SignallingLowPriority leaf and ExceptionDataReportingAllowed leaf are configured with different values.
Considering the ExceptionDataReportingAllowed leaf is configured to indicate whether the exceptional reporting is allowed or not, so:

Propose 1:

The UE could set the RRC establishment cause on request by the upper layers to transfer exceptional reporting data as following:

-
If there is configuration value for ExceptionDataReportingAllowed leaf, the UE set RRC establishment cause according to the value of ExceptionDataReportingAllowed leaf, and;
-
otherwise if  there is no configuration value for ExceptionDataReportingAllowed leaf,  the UE set RRC establishment cause according to the value of Override_NAS_SignallingLowPriority leaf if configured.
Considering the Override_NAS_SignallingLowPriority leaf will provide the guidance for set of the RRC establishment cause during the absence of ExceptionDataReportingAllowed leaf, which is the same role of ExceptionDataReportingAllowed leaf. It is very strange that the above confliction cases happen. 

Propose 2: add a note in TS24.368 to suggest the operator always configures the two leaves with the same value if the operator configures values for two leaves. 

2.2.2. Analysis on meeting the NAS level requirement

SA2 requires that the NAS aspects of the low access priority feature must apply regardless of whether the UE is camping on an NB-IOT or E-UTRAN cell. 
The UE is configured for NAS signalling low priority if the NAS_SignallingLowPriority leaf is set to 1. That is no doubtful.
The table 2 summarizes the configuration of dual priority under all possible scenarios for a UE in NB-S1 mode.
Table 2. the configuration of dual priority
	Override_NAS_SignallingLowPriority 
leaf
	ExceptionDataReportingAllowed leaf

	the configuration of dual priority

	-（- means not configure）
	-
	NO

	-
	0
	NO

	-
	1
	YES

	0
	-
	NO

	0
	0
	NO

	0
	1
	?

	1
	-
	YES

	1
	0
	?

	1
	1
	YES


Observation: Same as table 1there are two possible confliction cases (highlighted in yellow) when the Override_NAS_SignallingLowPriority leaf and ExceptionDataReportingAllowed leaf are configured with different values.
Considering the Override_NAS_SignallingLowPriority leaf is configured to indicate whether the UE can override the NAS signalling low priority indicator or not, so:

Propose 3:

The UE is configured for NAS signalling low priority when:

-
Override_NAS_SignallingLowPriority leaf is set 1, and;

-
Override_NAS_SignallingLowPriority leaf is not configured and ExceptionDataReportingAllowed leaf is set to 1.

Considering the ExceptionDataReportingAllowed leaf will provide the configuration for dual priority during the absence of Override_NAS_SignallingLowPriority leaf, which is the same role of Override_NAS_SignallingLowPriority leaf. It is very strange that the above confliction cases happen.  Same propose 2: add a note in TS24.368 to suggest the operator always configures the two leaves with the same value if the operator configures values for two leaves. 

A new Data Service Request message is introduced to support data transfer on control plan, see C1A160118 for more details. A device property IE is contained in the new Data Service Request message. Considering the Override_NAS_SignallingLowPriority leaf will play the role of  ExceptionDataReportingAllowed leaf during the absence of ExceptionDataReportingAllowed leaf. It is very convenient to reuse the value of “MS is not configured for NAS signalling low priority” low priority indicator in the device property IE when the UE is configured to send exceptional reporting data.

Propose 4: modify the definition for UE configured for dual priority: A UE which provides dual priority support is configured for NAS signalling low priority and also configured to override the NAS signalling low priority indicator or configured to use the RRC establishment cause mo-ExceptionData (see 3GPP TS 24.368 [15A], 3GPP TS 31.102 [17]).
Propose 5: If a DATA SERVICE REQUEST contains the data service type set to "mobile originating request" and the Device properties IE with low priority indicator set to "MS is not configured for NAS signalling low priority", the RRC establishment cause shall be set to MO exception data.
3. Proposal
The analysis all above come to three proposes for NB-IOT UE as follow. 
Propose 1:

The UE could set the RRC establishment cause on request by the upper layers to transfer exceptional reporting data as following:

-
If there is configuration value for ExceptionDataReportingAllowed leaf,  the UE set RRC establishment cause according to the value of ExceptionDataReportingAllowed leaf, and;

-
otherwise if  there is no configuration value for ExceptionDataReportingAllowed leaf,  the UE set RRC establishment cause according to the value of Override_NAS_SignallingLowPriority leaf if configured.

Propose 2: add a note in TS24.368 to suggest the operator always configures the two leaves with the same value if the operator configures values for two leaves. 

Propose 3:

The UE is configured for NAS signalling low priority when:

-
Override_NAS_SignallingLowPriority leaf is set 1, and;

-
Override_NAS_SignallingLowPriority leaf is not configured and ExceptionDataReportingAllowed leaf is set to 1.

Propose 4: modify the definition for UE configured for dual priority: A UE which provides dual priority support is configured for NAS signalling low priority and also configured to override the NAS signalling low priority indicator or configured to use the RRC establishment cause mo-ExceptionData (see 3GPP TS 24.368 [15A], 3GPP TS 31.102 [17]).
Propose 5: If a DATA SERVICE REQUEST contains the data service type set to "mobile originating request" and the Device properties IE with low priority indicator set to "MS is not configured for NAS signalling low priority", the RRC establishment cause shall be set to MO exception data.
The corresponding CRs for the above proposes (except for propose 2) are C1-162728/C1-162730. It is suggested that the CT1 group discusses and agrees the proposes.

