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1. Introduction

This paper intends to discuss the usage of extended EMM cause for NB-IoT.
2. Discussion

In CT1#110 meeting, CR C1-183859 on Extended EMM cause for NB-IoT was agreed where an extended EMM cause indication for NB-IoT was added when NB-IoT UEs are denied to access by the MME with the EMM cause #15 "no suitable cells in tracking area”, due to the lack of NB-IoT subscription information.
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Figure 9.9.3.26A.1: Extended EMM cause information element

It is specified that if the UE is in NB-S1 mode is rejected with the Extended EMM cause IE with value "NB-IoT not allowed", then the UE may disable the NB-IoT capability, versus if the UE is in S1 mode is rejected with the Extended EMM cause IE with value "E-UTRAN not allowed ", then the UE shall disable the E-UTRA capability:

#15
(No suitable cells in tracking area);


….


The UE shall store the current TAI in the list of "forbidden tracking areas for roaming" and enter the state EMM-DEREGISTERED.LIMITED-SERVICE and:

-
if the UE is in S1 mode and the Extended EMM cause IE with value "E-UTRAN not allowed" is included in the ATTACH REJECT message, the UE supports "E-UTRA Disabling for EMM cause #15", and the "E-UTRA Disabling Allowed for EMM cause #15" parameter as specified in 3GPP TS 24.368 [15A] or 3GPP TS 31.102 [17] is present and set to enabled; then the UE shall disable the E-UTRA capability as specified in subclause 4.5 and search for a suitable cell in GERAN or UTRAN radio access technology;
-
if the UE is in NB-S1 mode and the Extended EMM cause IE with value "NB-IoT not allowed" is included in the ATTACH REJECT message, then the UE may disable the NB-IoT capability as specified in subclause 4.X and search for a suitable cell in E-UTRAN radio access technology;
-
otherwise, the UE shall search for a suitable cell in another tracking area or in another location area according to 3GPP TS 36.304 [21].
However according to TS 24.301 definition, S1 mode includes WB-S1 mode and NB-S1 mode:

The label (S1 mode only) indicates that this subclause or paragraph applies only to a system which operates in S1 mode, i.e. with a functional division that is in accordance with the use of an S1 interface between the radio access network and the core network. The S1 mode includes WB-S1 mode and NB-S1 mode. In a multi-access system this case is determined by the current serving radio access network.

In NB-S1 mode: Indicates this paragraph applies only to a system which operates in NB-S1 mode. For a multi-access system this case applies if the current serving radio access network provides access to network services via E-UTRA by NB-IoT (see 3GPP TS 36.300 [20], 3GPP TS 36.331 [22], 3GPP TS 36.306 [44]).

In WB-S1 mode: Indicates this paragraph applies only to a system which operates in WB-S1 mode. For a multi-access system this case applies if the system operates in S1 mode, but not in NB-S1 mode.

So this means the bullet one condition "if the UE is in S1 mode" already covers the bullet two condition "if the UE is in NB-S1 mode", so the proposed handling logic is actually incorrect.

In addition, the UE capability "E-UTRA Disabling for EMM cause #15" should apply to the UE in both WB-S1 mode and NB-S1 mode, and the "E-UTRA Disabling Allowed for EMM cause #15" parameter should apply to both WB-S1 mode and NB-S1 mode as well, and both conditions should be used when determining whether NB-IoT needs to be disabled. 
Given this understanding, in fact there are two possible ways to resolve the original issue:

1). Disable NB-IoT capability based on explicit extended EMM cause "NB-IoT not allowed"
This means when the network receives attach and TAU request from NB-IoT UE and if the request needs to be rejected, the network uses a dedicated Extended EMM cause value "NB-IoT not allowed"

This is the approach taken by C1-183859.

When the UE is rejected with cause #15, if the Extended EMM cause IE with value " NB-IoT not allowed" and the UE is in NB-S1 mode, the UE disables NB-IoT capability.

2). Disable NB-IoT capability based on existing extended EMM cause "E-UTRAN not allowed"
When the UE is rejected with cause #15, and if the UE is in NB-S1 mode and the Extended EMM cause IE with value "E-UTRAN not allowed", the UE can already derive that NB-S1 mode is not allowed, so it could already disable NB-IoT capability. So the extended EMM cause is not really needed for the UE to take the action to disable NB-IoT capability.

It is proposed to correct the issue and change to disable NB-IoT capability based on existing extended EMM cause "E-UTRAN not allowed":
#15
(No suitable cells in tracking area);


The UE shall set the EPS update status to EU3 ROAMING NOT ALLOWED (and shall store it according to subclause 5.1.3.3) and shall delete any GUTI, last visited registered TAI, TAI list and eKSI. Additionally, the UE shall reset the attach attempt counter.


In S1 mode, the UE shall store the current TAI in the list of "forbidden tracking areas for roaming" and enter the state EMM-DEREGISTERED.LIMITED-SERVICE and:

a)
if the Extended EMM cause IE with value "E-UTRAN not allowed" is included in the ATTACH REJECT message, the UE supports "E-UTRA Disabling for EMM cause #15", the "E-UTRA Disabling Allowed for EMM cause #15" parameter as specified in 3GPP TS 24.368 [15A] or 3GPP TS 31.102 [17] is present and set to enabled, and

i)
if the UE is in NB-S1 mode, then the UE may disable the NB-IoT capability as specified in subclause 4.X and search for a suitable cell in E-UTRAN radio access technology; or
ii)
if the UE is not in NB-S1 mode, then the UE shall disable the E-UTRA capability as specified in subclause 4.5 and search for a suitable cell in GERAN or UTRAN radio access technology; and

b)
otherwise, the UE shall search for a suitable cell in another tracking area or in another location area according to 3GPP TS 36.304 [21].
3. Conclusion

It is proposed to correct the issue and change to disable NB-IoT capability based on existing extended EMM cause "E-UTRAN not allowed".

Related CR is provided in C1-18xxxx.





































































