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1
Introduction
Currently, the Rel-11 RRC specifications [1] define three different release causes for RRCConnectionRelease – message: the releaseCause IE is defined as follows in Rel-8:

ReleaseCause ::=



ENUMERATED {loadBalancingTAUrequired,












other,spare2, spare1 }
However, a new release cause was created in Rel-10 (CS fallback with redirection), replacing “spare2”:

ReleaseCause ::=



ENUMERATED {loadBalancingTAUrequired,












other, cs-FallbackHighPriority-v1020, spare1}

In this contribution, we discuss and provide CR for clarifying the behaviour of the releaseCause handling in RRC specification.
2
Handling of releaseCause in RRCConnectionRelease
Currently, the RRC specification contains three valid causes for RRCConnectionRelease: loadBalancingTAURequired (redirection used for load balancing reasons) and other (used for normal RRC connection release) were introduced in Rel-8 and cs-FallbackHighPriority (for CS fallback with redirection information) was introduced in Rel-10. 
The RRC procedure for handling all these connection release causes  is as follows in RRCConnectionRelease – message procedural text (see section ):

[image: image1.emf]1>   if the  releaseCause   received in the  RRCConnectionReleas e   message indicates  loadBalancingTAURequired :   2>   perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'load  balancing TAU required';   1>   else if the  releaseCause   received in the  RRCConnectionRelease   message indicates  cs - FallbackH ighPriority :   2>   perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause ' CS Fallback  High Priority ';   1>   else:   2>   if the  extendedWaitTime   is present and the UE supports delay tolerant access:   3>   forward the  extende dWaitTime   to upper layers;   2>   perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'other';  


When the connection is later released, the releaseCause is forwarded to the upper layers (see section 5.3.12 of RRC):

[image: image2.emf]5.3.12   UE actions upon leaving RRC_CONNECTED   Upon leaving RRC_CONNECTED, the UE shall:   1>   reset MAC;   1>   stop all timers that are  running except T320, T325 and T330;   1>   release all radio resources, including release of the RLC entity, the MAC configuration and the associated  PDCP entity for all established RBs;   1>   indicate the release of the RRC connection to upper layers together wi th the release cause;   1>   if leaving RRC_CONNECTED was triggered neither by reception of the  MobilityFromEUTRACommand   message   nor by selecting an inter - RAT cell while T311 was running :   2>   enter RRC_IDLE and perform procedures as specified in TS 36.304 [4, 5 .2.7];  


2.1
Handling of spare values in RRCConnectionRelease
We can immediately note from the procedural text of the RRCConnectionRelease that the releaseCause “other” is not explicitly handled. Instead the else-condition inserts other as the release cause. This seems to suggest that the procedure text could also allow spare values to be signalled to the UE, even though in typical cases spare values are not supposed to be used. In fact, the generic error handling conditions in ASN.1 are established to disallow this:

[image: image3.emf]5.7   Generic error handling   5.7.1   General   The generic error handling defined in the subsequent sub - clauses applies unless explicitly specified otherwise e.g.  within the procedure specific error handling.   The UE shall consider a value as not comprehended when it is set:   -   to an extended value that is not defined in the version of the transfer syntax supported by the UE.   -   to a spare or reserved value unless the specification defines specific behaviour that   the UE shall apply upon  receiving the concerned spare/ reserved value.   The UE shall consider a field as not comprehended when it is defined:   -   as spare or reserved unless the specification defines specific behaviour that the UE shall apply upon receiving  the concerned spare/ reserved field.  


However, allowing the signalling of spare2 or spare1can lead to a situation where a UE may forward incorrect releaseCause to higher layers: Suppose a Rel-11 UE is operating in a Rel-8 eNB and the eNB signals spare2 as connection release cause to the UE. Since the UE is able to interpret spare2 as cs-FallbackHighPriority, it will perform incorrect actions upon leaving RRC_CONNECTED (i.e. forward CS fallback release cause to the higher layers), which can lead to erroneous UE behaviour. Further, should the UE ignore the spare value, the message would be treated as having a mandatory field with not comprehended value, which could lead to further erroneous behaviour.
Observation 1: Using spare values in RRC signalling can lead to errors if the UE and eNB releases are different. 

Based on the above observation, we think the ASN.1 should be clarified to not allow such behaviour.
Proposal 1: RAN2 should clarify that the current handling of releaseCause does not support signalling of spare values.

A corresponding CR implementing the proposed correction is provided in [2].

3
Conclusion
We have discussed the handling of releaseCause IE in RRC specification, and shown there is a possibility for erroneous behaviour in RRC connection release. Therefore, we propose RAN2 to clarify this issue.
Proposal 1: RAN2 should clarify that the current handling of releaseCause does not support signalling of spare values.

A corresponding CR implementing the proposed correction is provided in [2].
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