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1
Introduction
The introduction of a new establishment cause was discussed since RAN#91. The solution was eventually technically endorsed RAN2#92, and agreed in RAN#70 in RP-152056. However, given the difficult discussion on how spare values can be handled, RAN also tasked RAN2 to investigate introduction of a suitable guideline to RAN2 specifications that would indicate that eNBs are not expected to reject calls with unknown cause values in RP-152295.

Additionally, the issue of spare values was also discussed during Rel-13 1ASN.1 review meeting, and the exception handling of uplink spare values was delayed, with the intent that it was to be handled together with the establishment cause discussion triggered by RAN LS.
	R2-160011
[N.004] Handling of spare values in RRC
Nokia Networks
discussion

R2-160040
Introduction of spares (N.004)
Samsung Telecommunications
discussion

=>
For DL dedicated signalling we do not define spares (as it is anyway possible to define not used code points).

=>
For system information do define spares if there is defines error handling for reception of spare values (e.g. doesn't make sense for a mandatory field).

=>
Exception handling for UL (common and dedicated signalling) will be discussed at RAN2#93, in context of new establishment cause issue. At least Nokia will submit a contribution.


In this contribution, we discuss how to address the request from RAN and in general discuss the spare handling for uplink messages.
2
Exception handling for spare values in uplink messages
2.1
Uplink spare values in RRC
Currently the RRC specification only defines UE behaviour when receiving message containing unknown values. The handling of these is captured in section 5.7 (Generic error handling). The text is divided into two parts: Declaring a value non-comprehended and the corresponding actions.

	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.


For optional fields, non-comprehended fields are simply treated as if the value was absent, and then the corresponding handling defined in any need codes is applied. For non-comprehended mandatory fields, behaviour is defined in sections 5.7.4 (Mandatory field missing, for mandatory or conditionally mandatory fields) and 5.7.5 (Not comprehended field, for optional fields). Roughly speaking, the error handling will cause UE to ignore the field and if this would cause the IE to be non-valid, also ignore the “parent” field, and repeat this until the highest level is reached. If this would render the highest message level to contain non-comprehended field, the message is simply ignored by the UE.

Observation 1: RRC specifies that UE shall ignore mandatory fields or messages whose content it doesn’t comprehend.

2.2
Uplink messages
The UL messages defined in RRC can be categorized into two classes: Those sent over UL-CCCH and those sent over UL-DCCH, as shown in Table 1 below.

	3GPP release where message was introduced
	UL channel over which the message is sent

	
	UL-CCCH
	UL-DCCH

	Rel-8
	RRCConnectionRequest, RRCConnectionReestablishmentRequest
	CSFBParametersRequestCDMA2000, MeasurementReport, RRCConnectionReconfigurationComplete, RRCConnectionReestablishmentComplete, RRCConnectionSetupComplete, SecurityModeComplete, 
SecurityModeFailure, UECapabilityInformation, ULHandoverPreparationTransfer, ULInformationTransfer, CounterCheckResponse

	Rel-9
	- 
	UEInformationResponse, 
ProximityIndication

	Rel-10
	-
	RNReconfigurationComplete, MBMSCountingResponse, InterFreqRSTDMeasurementIndication

	Rel-11
	-
	UEAssistanceInformation, InDeviceCoexIndication, MBMSInterestIndication

	Rel-12
	-
	SCGFailureInformation, SidelinkUEInformation


Table 1. Uplink messages in Rel-13 RRC

Going through these messages, we can find the following mandatory fields have possibility for spare values:

	Message
	Upper-most level field, type, optionality
	Field(s) with spare(s)
	Notes

	InDeviceCoexIndication
	affectedCarrierFreqList-r11, AffectedCarrierFreqList-r11,
OPTIONAL
	interferenceDirection-r11
	Field is mandatory and allows one spare value

	InDeviceCoexIndication
	tdm-AssistanceInfo-r11, TDM-AssistanceInfo-r11, OPTIONAL
	drx-CycleLength-r11 and drx-ActiveTime -r11
	Both fields are mandatory and allow two spare values

	MeasurementReport
	ul-PDCP-DelayResultList-r13,
UL-PDCP-DelayResultList-r13,
OPTIONAL
	UL-PDCP-DelayResult-r13
	Field is mandatory and allows four spare values

	RRCConnectionRequest
	establishmentCause,
EstablishmentCause,
MANDATORY
	establishmentCause
	Field is mandatory and allows for 

1) three spare values after Rel-8, 
2) two spare values after Rel-10, and 
3) one spare value after Rel-12

	RRCConnectionReestablishmentRequest
	reestablishmentCause,
ReestablishmentCause,
MANDATORY
	reestablishmentCause
	Field is mandatory and allows for one spare value

	UECapabilityInformation
	ue-CapabilityRAT-ContainerList,
UE-CapabilityRAT-ContainerList,
MANDATORY
	rat-Type
	Field is mandatory, allows for three spare values and contains ellipsis

	UECapabilityInformation
	accessStratumRelease,
INTEGER(0..5), 
MANDATORY
	INTEGER(0..5)
	Field is mandatory but has codepoints beyond the specified values. However, using the codepoints would be a protocol error.

	UECapabilityInformation
	pdcp-Parameters,
PDCP-Parameters,
MANDATORY
	maxNumberROHC-ContextSessions
	Field is mandatory and has two spare values. However, a default value is defined so eNB could assume default if spare values are used.


Table 2. Uplink messages with mandatory fields containing spare values in Rel-13 specifications

We make the following observations from Table 2:
· For messages sent on UL-CCCH, both RRCConnectionRequest and RRCConnectionReestablishmentRequest containsIEs that have defined spare values, and the fields in question are for the establishment or re-establishment causes, respectively  .

· Since both messages are sent before eNB knows anything about UE capabilities, these cannot be controlled by eNB via dedicated signalling. That was why, to ensure backward compatibility, the control of whether the Rel-12 cause value in RRCConnectionRequest is allowed was introduced.

· For both cases, similar considerations apply: in case eNB receives message with a spare value, it should consider the message valid but ignore the unknown cause value. This means the eNB will not utilize the information when deciding whether to accept the request, which may affect the eNB behaviour but the unknown cause value should not be the sole reason for rejecting the request.

· For messages sent over UL-DCCH, there are three messages that allow spare values: InDeviceCoexIndication, MeasurementReport and UECapabilityInformation. All of these are either sent as a response to eNB query (UECapabilityInformation) or as allowed by RRC configuration (InDeviceCoexIndication, MeasurementReport). However, in case the eNB does not understand these values, it can still ignore the whole upper level IE, which would mean the following:
· For MeasurementReport, the information about UL PDCP delay would not be comprehended and therefore could not be used but eNB. The remaining information would still be valid.

· For InDeviceCoexIndication, the eNB would not comprehend either the interference direction for the carrier or the requested TDM assistance information, which would mean the eNB could not act to mitigate IDC or assign suitable TDM pattern for the UE.

· For field rat-Type in UECapabilityInformation, the eNB would not understand the RAT and would simply not attempt to decode the capabilities for that RAT but would still forward the capabilities to MME. 

For field accessStratumRelease in UECapabilityInformation, there are unused code points but UE indicating those would not comply with the RRC specification and eNB would consider such a message as an error. While this would mean UE RRC connection would be released, such an action would also be appropriate since the UE would not be complying with ASN.1 encoding rules.
Observation 2: For messages over UL-CCCH, the fields establishmentCause and reestablishmentCause both have the possibility for spare value(s).

Observation 3: For messages over UL-DCCH, some message have fields that allow spare values but it seems no problems can be found in those.
Based on these, we make the following proposal:

Proposal 1: Add a recommendation for eNB handling of spare values to RRC specification whenever spare values are used for fields within UL-CCCH messages.
Proposal 2: When defining fields for UL-DCCH messages, spare values may be allowed if the upper level field is OPTIONAL.

2.3
eNB behaviour when receiving an unknown spare value in RRC connection establishment
The main contentious issue during RAN2#92 was the eNB behaviour when receiving RRC connection request with an unknown cause value. As was discussed already during Rel-10, the expected eNB behaviour would be that eNB may consider the call to be of “MO data” type, but may prioritize such calls differently or reject the call in case of resource shortage. However, when a spare value is redefined as new cause, how to handle it depends on its definition but eNB normally shouldn’t reject the call only because it is of unknown type. 

Observation 4: eNB would not typically reject RRC connection request with unknown establishment cause.

Naturally, a call with establishment cause “delay tolerant” could be rejected since by definition such an UE could tolerate rejections. 
Proposal 3: Introduce the following guideline in field descriptions of establishmentCause and reestablishmentCause: “eNB is not expected to reject calls due to unknown cause value being used by the UE.” 
3
Conclusion
We have discussed the uplink spare handling for RRC and observed the following:

Observation 1: RRC specifies that UE shall ignore mandatory fields or messages whose content it doesn’t comprehend.

Observation 2: For messages over UL-CCCH, the fields establishmentCause and reestablishmentCause both have the possibility for spare value(s).

Observation 3: For messages over UL-DCCH, some message have fields that allow spare values but it seems no problems can be found in those.

Observation 4: eNB would not typically reject RRC connection request with unknown establishment cause.

Based on these, we propose the following:

Proposal 1: Add a recommendation for eNB handling of spare values to RRC specification whenever spare values are used for fields within UL-CCCH messages. 
Proposal 2: When defining fields for UL-DCCH messages, spare values may be allowed if the upper level field is OPTIONAL.

Proposal 3: Introduce the following guideline in field descriptions of establishmentCause and reestablishmentCause: “eNB is not expected to reject calls due to unknown cause value being used by the UE.” 
