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1
Introduction
In the current RRC specification, it is not clear how UE should treat optional IEs with default values when the fields are not present. We discuss the generic case as well as one particular case related to that.
2
On Use of Default Values in ASN.1

In ASN.1, some fields are intentionally left as optional by design: The idea is to allow delta signalling, i.e. to reduce the signalling load when doing RRC reconfigurations, the eNB can only signal only those RRC IEs that are necessary. For this purpose, the RRC specification defines several different optional fields and need codes: These are all detailed in Section 6.1 of the RRC specification [1]. 

The idea behind the optional fields with needs codes is that if the IE is not signalled, the UE knows what to do, i.e. whether to ignore them or apply special treatment like discontinue from using the signalled value. 
Since errors in signalling are still possible, the RRC specification also defines generic error handling procedures. For example, in case the UE doesn’t understand a signalled field (i.e. it is erroneous or missing), the following is specified:
5.7.3
Field set to a not comprehended value

The UE shall, when receiving an RRC message on any logical channel:

1>
if the message includes a field that has a value that the UE does not comprehend:

2>
if a default value is defined for this field:

3>
treat the message while using the default value defined for this field;

2>
else if the concerned field is optional:

3>
treat the message as if the field were absent and in accordance with the need code for absence of the concerned field;

2>
else:

3>
treat the message as if the field were absent and in accordance with sub-clause 5.7.4;

However, we observe that this does not handle a case where an optional IE (e.g. with Need ON) contains only values that are optional and have default values: Since the topmost IE can be omitted, what should the UE do for the contained values? The easy answer is that UE should treat that as if the values were never signalled, but that means the default values are not processed.

Based on this, we observe that in case an optional IE containing optional fields with default value, it is not clear what the UE should do for the wrapped fields when receiving an empty IE (i.e. no IE at all).

Observation 1: The use of optional fields with default values inside optional IEs is not clear in the ASN.1 syntax.
In general, we think the issue should be clarified in the RRC specification in the normative text. Since the section 6.1, since that section specifies how the optional fields are treated. Therefore, we would propose RAN2 discusses how to best capture the correct behaviour in that section.

Proposal 1: RAN2 should discuss how UE should behave with optional IEs with default values in case the optional IE is not present and capture the behaviour in RRC section 6.1.
3
Example: LTE Measurement Configuration for Serving Frequency
As an example of problematic behaviour discussed in section 2, we consider the following case:

· A UE in RRC_IDLE sends RRCConnectionRequest, the eNB responds with RRCConnectionSetup and UE completes with RRCConnectionSetupComplete. The UE is now in RRC_CONNECTED state.

· The eNB send RRCConnectionReconfiguration with measurement objects for E-UTRAN serving frequency and for UTRAN frequency. The measurement configuration also contains QuantityConfigUTRA but not QuantityConfigEUTRA IE (since it is optional with Need ON, the UE takes no action).
At this point, it is unclear what the UE should do for the serving frequency: On one hand, it has received a configuration for serving frequency measurement object, but there is no valid quantity configuration, which means the UE cannot configure the L3 filtering for the serving cell measurements. Since the UE is required to report the serving cell measurement quantities in all measurement reports, this could lead to malformed measurement reports and erroneous behaviour at eNB side when interpreting the results. Therefore, we consider this as non-allowed behaviour.

Observation 2: E-UTRAN should always provide a valid QuantityConfigEUTRA for the first time a measurement configuration is configured in RRC_CONNECTED.

4
Conclusion
We have discussed an issue with the way the current RRC is inconsistent about measurement configuration. 
Observation 1: The use of default values with optional fields is not clear in the ASN.1 syntax.
To illustrate the problem in a specific example, we observe the following:

Observation 2: E-UTRAN should always provide a valid QuantityConfigEUTRA for the first time a measurement configuration is configured in RRC_CONNECTED.

To correct the problem of the above observations, we propose to capture the behaviour in RRC section 6.1:
Proposal 1: RAN2 should discuss how UE should behave with optional IEs with default values in case the optional IE is not present and capture the behaviour in RRC section 6.1.

If the above proposal is seen agreeable we are happy to provide a CR to RAN2.
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