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Introduction

The issue of precedence between the parameters defined by EFNASCONFIG (3GPP TS 31.102) and the parameters defined by the NAS Configuration MO (3GPP TS 24.368), if both are available in the UE, was the subject of intensive discussions at CT#51 and SA#51. In the end it was decided by SA plenary that "the parameters stored in the USIM shall take precedence."
But in our view there is still an ambiguity whether the precedence is between the "sets of parameters" in EFNASCONFIG and the USIM, or between the individual parameters. In the present paper we argue that the precedence should actually be defined between the sets of parameters.
History
1) At CT plenary #51, there was a discussion concerning the precedence of NAS configuration parameters on the USIM vs. the parameters in the non-volatile memory (NAS Configuration MO), if both are available. As a result of the discussion CT#51 sent an LS to SA plenary #51 (SP-110194). 

The LS is referring to a precedence between the two "sets of parameters" (although in the actions, CT#51 is giving the example of a single parameter):

<snip>
During CT#51 a CR to TS 31.102 in document CP-110302 was discussed implementing the possibility to store the NAS configuration parameters, defined in the frame of the work on NIMTC, in the USIM. This would allow to pre-configure these parameters in the (U)SIM and afterwards configure these parameters by use of (U)SIM OTA as an alternative to the possibility to configure the parameters that are stored in the MTC device by using OMA DM. This functionality is currently defined in TS 23.060 and TS 23.401.

During the discussion no consensus could be reached which set of parameters should take precedence in case parameters are stored in the ME and in the (U)SIM. Currently no explicit requirements are defined concerning precedence.

…

ACTION: 


1. CT asks SA to clarify whether USIM low priority configuration or ME low priority configuration takes precedence if both exist. 

<snap>
2) At the same plenary meeting, CT approved a CR from CT6 (CP-110302) which was attached to the LS sent to SA. The CR is in a summary way referring to "the parameters in EFNASCONFIG" and "the parameters stored in the ME non-volatile memory":
<snip>
5.2.XY
Non Access Stratum Configuration 

Requirement:
Service n°xy "available".

Request:
The ME performs the reading procedure with EFNASCONFIG.

The parameters in EFNASCONFIG shall take precedence over the parameters stored in the ME non-volatile memory.


Editor’s Note. The issue of precedence stated above is subject to confirmation by 3GPP SA WG1.

<snap>
The editor's note of this CT6 CR was added in a revision of the CR prepared during CT#51 (due to the controversial discussion at CT#51), but the editor's note was never implemented in TS 31.102, because SA#51 took a decision that was reported back to CT (and CT1) in an LS (SP‑110220):
<snip>

During SA#51 it was discussed implementing the possibility to store the NAS configuration parameters, defined in the frame of the work on NIMTC, in the USIM. During a previous discussion in CT plenary no consensus could be reached which set of parameters should take precedence in case parameters are stored in the ME and in the (U)SIM. Currently no explicit requirements could be identified defining this precedence.

During the discussion in SA it was decided that the parameters stored in the USIM shall take precedence.

<snap>
4) At the next CT plenary #52, a related CR to TS 31.102 was approved (CP-110527), which adds a similar requirement also to subclause 4.2.94:

<snip>

4.2.94
EFNASCONFIG (Non Access Stratum Configuration) 

If service n°96 is "available", this file shall be present. This EF contains NAS configuration parameters defined in TS 24.368 [65]. The parameters in EFNASCONFIG shall take precedence over the corresponding parameters stored in the ME's non-volatile memory.
<snap>
Note that the word "corresponding" was added in a revision during the CT plenary #52. I.e. the CR agreed by CT6 was modified during the plenary. – But there is still the same sentence without the word "corresponding" in "5.2.xy" = 5.2.29 introduced by the CR approved at CT#51. 
Note also that for other parameters that can be stored both on the USIM and in the non-volatile memory, e.g. the Allowed CSG Lists (EFACSGL), the precedence has only been specified once (in clause 5, but not in clause 4).
Observation 1: As a result we have now two slightly different precedence rules: 

1) A first one, in subclause 5.2.29, referring to the parameters in a summary way so that it seems that the set of parameters in the EFNASCONFIG is taking precedence over the complete set defined in the NAS Configuration MO. This is the subclause to which CT1's specification TS 23.122 is referring to as the decisive place where the precedence is defined.
2) A second one, in subclause 4.2.94, which due to the word "corresponding" seems to suggest that the precedence is between dedicated parameters.
This difference can become relevant, if some NAS configuration parameters are available both in EFNASCONFIG and in the NAS Configuration MO, and others are available only in the NAS Configuration MO.
E.g. if the EFNASCONFIG only includes the NAS signalling priority TLV object, and the NAS Configuration MO includes the  NAS_SignallingPriority leaf and the AttachWithIMSI leaf, then

- for case 1 (precedence between sets) the UE will only read the NAS signalling priority from the EFNASCONFIG and ignore the NAS Configuration MO completely; whereas

- for case 2 (precedence between "corresponding" parameters), the UE will read the NAS signalling priority from the EFNASCONFIG and additionally the "Attach with IMSI" parameter from the AttachWithIMSI leaf of the NAS Configuration MO.
Note that for case 1, currently the Attach with IMSI parameter would be undefined. This leads us to 

Observation 2: In TS 31.102 all NAS configuration parameter TLV objects in EFNASCONFIG are optional, but currently there are no default values defined for the NAS configuration parameters for which no TLV object is included. 

This is different from the NAS Configuration MO (TS 24.368) where for each optional leaf (apart from the NAS signalling priority leaf) there is a statement like:

"The default value <x> applies if this leaf is not provisioned."
(Usually the default value <x> is set to "0".)

In our view this is an omission in TS 31.102, because for the case when a UE does not have any NAS Configuration MO stored in the non-volatile memory, it needs to be able to derive the values of the missing parameters from the contents of the EFNASCONFIG alone.
Conclusion: Currently, we have two different precedence rules described in TS 31.102, which can result in a different NAS configuration used by the UE. 

Discussion of the 2 Alternatives
Of the 2 alternatives, alternative 1 (precedence between sets) is the one that was "made known" to CT1 by means of the response LS (SP 110220) from SA#51 that was also received by CT1. Correspondingly, CT1 added a reference from TS 23.122 to TS 31.102, subclause 5.2.29.

Alternative 2 could provide more flexibility, as it would allow combining parameters from EFNASCONFIG with selected parameters from the NAS Configuration MO. However, this comes at a cost, as it also requires a more complex implementation in the UE. So the question is whether there are benefits from this additional flexibility and whether the  flexibility is likely to be used in practice.
In practice, operators usually have a preference either for the USIM-based approach or for the OMA MO-based approach, but they do not want to mix both approaches. Still, let us have a look at the consequences of alternative 2:
At SA#51, there was a paper from Sagem Orga (SP-110190) in which they were discussing the original problem of precedence for MO parameters vs. precedence for USIM parameters. In this paper, they were making an argument for the latter, based on the following description of the situation:

An MTC device supporting NAS parameters will either be pre-configured with parameters during manufacturing or it may be configured by OMA DM. If an inserted (U)SIM has NAS parameters stored, these will overwrite the pre-configured MTC device parameters with the values stored in the (U)SIM. If there are no parameters on the (U)SIM, the parameters stored in the MTC device are valid and can still be configured via OMA DM.

Configuration of the parameters on the (U)SIM will be possible by (U)SIM OTA. Deletion of parameters or of the complete file in the (U)SIM activates the parameters in the MTC device.

Now if an operator has a preference for USIM/OTA-based configuration and wants to achieve a certain target configuration via OTA in a UE that is pre-configured as described above, then either 

1) the operator will need to know exactly for every single device what the pre-configuration is looking like. If he has that knowledge, he might actually be able to make use of that information and configure only those parameters on the USIM for which he wants to have a different value than pre-configured on the UE. He will also need to ensure that his OTA server is able to modify any parameter that is possibly pre-configured on the latest version of UEs in his network. (E.g. if a Rel-11 UE is already supporting Override EAB and is preconfigured with Override EAB = "yes", and the OTA server is supporting only an older Rel-10 version of the EFNASCONFIG where the Override EAB parameter was not specified yet, then the UE will behave in an unwanted way.)

or

2) the operator will always download a full EFNASCONFIG via OTA to make sure that the configuration is not modified unintentionally by some pre-configured values stored on the UE. Of course, also in this case, the operator will need to ensure that its OTA server is supporting any NAS configuration parameter possibly pre-configured in a UE in his network.
Currently in Rel-12, the EFNASCONFIG can include up to 12 parameters, so the contents has a maximum length of 12 x 3 = 36 octets fitting easily in an SMS. – To us it seems that this second option is both cheaper and safer; therefore, it is more likely to be used.

On the other hand, with alternative 1, as soon as the operator configures EFNASCONFIG via OTA, the NAS Configuration MO will be ignored. I.e. basically the operator can ignore the potentially different pre-configurations of different devices. For the case that the operator's OTA server does not support all the NAS configuration parameters already supported by the UE and possibly pre-configured in the UE, the UE will assume default values for the NAS configuration parameters as defined in the relevant version of TS 31.102 supported by the UE. Finally, the operator does not need to explicitly configure NAS configuration parameters via OTA for those parameters where he wants to apply the default value.
So overall it seems that alternative 1 is preferable for the practical task of configuring large amounts of different devices with potentially different pre-configurations.
Now let us also consider alternative 2 for the case of an operator with a preference for OMA MO-based configuration:

Most likely the operator will not configure EFNASCONFIG at all, as for alternative 2 this could result in unwanted interactions when parameters included in EFNASCONFIG are taking precedence over parameters stored in the MO.
Would there be any benefit from including only a minimum configuration in EFNASCONFIG, e.g. by including only the NAS signalling priority parameter with value set to "NAS signalling low priority"?

This will always take precedence over any value (pre-)configured in the non-volatile memory of the UE, i.e. the device could not be easily re-configured (via OMA DM) to become a "normal NAS signalling priority" device. But note that it would not be feasible to ensure in this way that the USIM will be used only for MTC purposes, because NAS signalling priority is an optional MTC feature in Rel-10, and pre-Rel-10 UEs do not support this MTC parameter anyway. So if the USIM is inserted in such a non-supporting UE, the USIM can still be used for "non-MTC" purposes, i.e. a Rel-9 UE or any UE not supporting MTC can access the network with this USIM as with a USIM not including any EFNASCONFIG.
If an operator wants to ensure that a certain USIM will be used only for MTC purposes, the operator will need to use other mechanisms, e.g. he will need to bind the USIM to a certain IMEI range corresponding to a certain type of MTC UEs.
In sum, also for an operator with a preference for OMA MO-based configuration we do not see any benefits if alternative 2 is used.

Conclusion
As alternative 1 is the variant that was communicated towards CT1 from the beginning of the discussion, and alternative 1 is easier to implement, and we could not identify any benefits for alternative 2 that would justify the more complex implementation, we propose:
1) to clarify in TS 31.102 that the precedence is between the set of parameters defined by EFNASCONFIG (3GPP TS 31.102) and the set of parameters defined by the NAS Configuration MO; and
2) to define default values in TS 31.102 for the case that a certain NAS configuration parameter TLV object is not included in  EFNASCONFIG.
Corresponding CRs have been submitted to this meeting in C6-150443 … C6-150446.
