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Discussion and decision
1 Introduction

This document addresses a number of issues raised during the ASN.1 review: 1, 3, 3+, 167 and 201. Furthermore the need code to be used for 'one shot' fields is discussed. The proposals are summarised in the conclusion section.
2 Discussion
2.1 Configuration structure and related handling (issue 1)
In REL-10 a number of new top level radio configuration fields are introduced. The question is if for these new fields the UE behaviour is completely specified (as it is not part of and hence not automatically covered by what is specified for existing fields) including cases like initial configuration (i.e. starting point/ default), connection release, full configuration..).
Note
This issue is not relevant for 'one shot' information i.e. information that is neither stored nor result in an update of the radio access configuration
SCell configuration (affected by sCellToReleaseList and sCellToAddModList)
The SCell configuration is handled by separate fields within the reconfiguration message i.e. it is not part of the field radioResourceConfigDedicated. A specific statement have been introduced to clarify the UE releases the SCells upon connection re-establishment.

There does not seem a real need to specify default configurations for SCells i.e. NIL can be the staring point (as e.g. for the RB configuration).

Regarding the action upon full configuration, 36.331 states the following:


It should be clear that the SCell configuration is part of the dedicated radio configuration, meaning that further clarific seems needed regarding the SCell configuration.

( No changes seem needed

rstd-InterFreqIndication

Currently the functional split between layers is not entirely clear i.e. it is not clear if a change of measurement gap pattern may result in a (delayed) trigger initiated by AS (but following an indication by upper layers). If such a delayed trigger is supported, AS needs to maintain something like an 'RSTD status' in which case the specification should handle when this would be re-initialised e.g. upon re-establishment.
Regardless of the model, clarification is needed regarding the UE action upon mobility i.e. whether:

· 
the UE re-informs E-UTRAN about the RSTD (start) status following every handover and re-establishment, or

· 
the source eNB forwards the RSTD (start) status to the target eNB during handover preparation

As the need for additional clarification largely depends on the AS functionality and the way handover is resolved, these should be concluded first (see ASN.1 issue 79, 80, 82, 83)
( Inter layer interaction needs to be decided first

LoggedMeasurementConfiguration

The LoggedMeasurementConfiguration is released upon receiving another logged measuremement configuration (for E-UTRA or another RAT), upon power off and detach while measurement result entries are released upon succesful transmission. Furthermore, both the configuraiton and the measurement information may be released 48 hrs after reaching the logging duration or 'memory full'. The UE does not release the configuration if E-UTRAN applies the 'full configuration' option (as it was agreed this configuration should contineu when entering connected on a legacy eNB). In summary: the release of this configuration part seems to be specified completely (but is quite different from the dedicated resource configuration).
( No changes seem needed

extendedWaitTime

The extendedWaitTime is modelled as a field that is merely passed to upper layers i.e. it is like 'one shot' information i.e. information that is neither stored nor result in an update of the radio access configuration. This implies e.g. that there is neither action upon e.g. 'fullConfiguration' nor action upon a subsequent succesful RRC connection established for a purpose other than 'delayTolerant' (i.e. whether or not the timer continues in such a case is up to upper layers)
( No changes seem needed

rn-SubframeConfig
The rn-SubframeConfig is released upon re-establishment and upon entering idle i.e. when the RN returns to UE mode of operation. It should furthermore be clear that the RN subframe configuration is part of the dedicated radio configuration, which is released upon full configuration. In our understanding, it was agreed that there is no need for the signalling to support release of the RN subframe configuration by other means as e.g. an RN type change would be infrequent. In summary, no further clarification seems needed regarding the RN subframe configuration.

( No changes seem needed

Proposal 1
No additional clarification seems needed to fully specify the UE behaviour for the new top level radio configuration fields that are introduced in REL-10
2.2 Introduction of extension markers (issue 3)
As introduction is not very expensive, an extension marker may be included for all locations where extension does not seem very unlikely. In particular, it is attractive to use extension markers in ASN.1 structures that are difficult to extend otherwise e.g. choices, lists. There is no strict criterion/ guideline, meansing that the introduction of extensions is decided on a case by case basis. The following table provides a number of candidates.

Preliminary notes

· 
In REL-8 extension markers are in general not used within fields of the physical config dedicated, most likely in order to group such extensions together (to avoid excessive overhead)

· 
For the common configuration, there is no physical configuration grouping. The extensions could however be grouped together at the level of the radio resource configuration.

	Message
	field/ IE
	Comment/ proposal

	InterFreqRSTDMeasurementIndication
	RSTD-InterFreqInfo-r10
	Part of a list. ( Add EM

	MBMSCountingRequest
	CountingRequestList-r10


	EM should be introduced unless it is clear we will never consider more selective counting e.g. session based. (Introduce EM

	MBMSCountingResponse
	CountingResponseList-r10
	EM should be unless it is clear the response will never include additional information e.g. status info. (Introduce EM

	RRCConnectionReconfiguration, RRCConnectionReestablishment, RRCConnectionSetup
	CQI-ReportConfig-r10, CQI-ReportConfigSCell-r10 and CQI-ReportPeriodic-r10
	ASN.1 review issue 181 proposes to introduce an extension marker while REL-8 practice is not to have them at this level. (Do not introduce EM

	RRCConnectionReconfiguration, RRCConnectionReestablishment, RRCConnectionSetup
	CQI-ReportConfig-r10
>csi-SubframePatternConfig
	EM should be introduced within the 'setup' choice branch only if extension is really likely, as it is preferrable not to have extension markers at this level. (Do not introduce EM within the 'setup' choice branch

	RRCConnectionReconfiguration, RRCConnectionReestablishment, RRCConnectionSetup
	CQI-ReportPeriodic-r10
>cqi-FormatIndicatorPeriodic
	There is one additional parameter compared to REL-8 for choice subband, but preferrably no extension markers at this level(Do not introduce EM

	RRCConnectionReconfiguration, RRCConnectionReestablishment, RRCConnectionSetup
	CrossCarrierSchedulingConfig-r10
	EM is included but normally not present in subfields of physical config dedicated. (Remove EM

	RRCConnectionReconfiguration, RRCConnectionReestablishment, RRCConnectionSetup
	CSI-RS-Config-r10
> csi-RS-r10
>zeroTxPowerCSI-RS-r10
	EM should be introduced within the 'setup' choice branch of these two parts only if extension is really likely, as it is preferrable not to have extension markers at this level. (Do not introduce EM

	RRCConnectionReconfiguration, RRCConnectionReestablishment, RRCConnectionSetup
	PUCCH-ConfigDedicated-v10x0
>pucch-Format-r10 (choice)
	EM should be introduced for choice as well as within each choice value only if extension is really likely, as it is preferrable not to have extension markers at this level. (Do not introduce EM

	RRCConnectionReconfiguration
	RadioResourceConfigCommonSCell-r10
	It seems better to introduce two separate EMs in each of the two parts (i.e. non-uplink and uplink), to preserve the structure. ( Move one EM and introduce another, so both branches have their own EM

	RRCConnectionReconfiguration
	RN-SubframeConfig
>resourceBlockAssignment-r10 (choice)
	EM should be introduced for choice unless it unlikely we will ever introduce new type (otherwise, if we ever add a new type we will have to include 5b of useless info as the field in mandatory). (Introduce EM

	RRCConnectionReconfiguration, RRCConnectionReestablishment, RRCConnectionSetup
	SoundingRS-UL-ConfigDedicatedAperiodic
> srs-ActivateAp-r10
	ASN.1 review issue 246 proposes to introduce an extension marker at the end of this IE (as extension for other DCI formats is expected). Although REL-8 practice is not to have them at this level, the proposal seems reasonable as the IE is (also) used in a list

	RRCConnectionReconfiguration, RRCConnectionReestablishment, RRCConnectionSetup
	UL-AntennaInfo-r10
	EM is included but normally not present in subfields of physical config dedicated. (Remove EM

	RRCConnectionReconfiguration, RRCConnectionReestablishment, RRCConnectionSetup
	MeasSubframePattern-r10
	EM should be introduced for subframePatternTDD-r10 (choice) and at IE level, unless it can be assumed that extension is rather unlikely. (Introduce EM


Note
It is clear that CA/ SCells can not be configured during the initial phase of the connection (establishment/ re-establishment). For other physical layer enhancements no restrictions are currently specified (DL/ UL MIMO)

Proposal 2
Introduce extension markers in accordance with the proposals included in the overview table.
2.3 Grouping of extensions (further to issue 3)
In general it is preferrable to introduce all extensions at their default extension location. In case many extensions are introduced at different locations, the overhead may become an issue. To address this, RAN2 agreed that a number of extensions may be grouped at a higher level. As this should be done only if there is a real need, it would be good to first obtain a rough idea of the magnitude of the issue.
Notes

· 
It is assumed that signalling overhead is not really an issue for connecton establishment/ re-establishment as CA can not be configured initially, while it should be possible to configure other REL-10 enhancements at a later point in time. In other words, for the dedicated signalling we whould focus on handover (and handover to E-UTRAN). Besides that, reducing overhead is particularly relevant for system information.

· 
Both sCellToReleaseList and sCellToAddModList are introduced by a 'traditional' non-critical extension (NCE) i.e. at the end of the RRCConnectionReconfiguration message

Common information

	1st level
	2nd level
	3rd level
	
	Notes

	SystemInformationBlockType2
	[[ac-BarringForCSFB]]
	
	
	

	
	RadioResourceConfig
	[[uplinkPowerControlCommon-v10x0]]
	
	Also used upon HO

	SystemInformationBlockType8
	[[csfb-DualRxTxSupport-r10]]
	
	
	


The above overview illustrates that in REL-10 for the common information, there overhead due to placing extensions at the default extension location is rather limited i.e. no changes are needed.

Dedicated information

	1st level
	2nd level
	3rd level
	4rd level
	Notes

	RadioResourceConfig
	measSubframePattern-Serv
	
	
	

	
	drb-ToAddModList
	PDCP-Config
	[[rn-IntegrityProtection]]
	

	
	MAC-MainConfig
	[[sCellDeactivationTimer, extendedBSR-Sizes, extendedPHR]]
	
	

	
	SPS-Config
	[[twoAntennaPortActivated, n1-PUCCH-AN-PersistentListP1]]
	
	

	
	PhysicalConfig
	[[antennaInfo-r10, cif-Presence, cqi-ReportConfig-r10, csi-RS-Config-r10, pucch-ConfigDedicated-v10x0, pusch-ConfigDedicated-v10x0, schedulingRequestConfig-v10x0, soundingRS-UL-ConfigDedicated-v10x0, soundingRS-UL-ConfigDedicatedAperiodic-r10, ul-AntennaInfo-r10]]
	
	

	measConfig
	MeasObjectEUTRA
	[[measCycleSCell, measSubframePatternConfig-Neigh
	
	

	
	ReportConfigEUTRA
	[[includeLocationInfo, reportAddNeighMeas]]
	
	

	
	ReportConfigEUTRA
	eventId
	[[eventA6]]
	

	
	ReportConfigInterRAT
	[[reportQuantityUTRA]]
	
	

	
	QuantityConfig
	[[quantityConfigUTRA-v10x0]]
	
	


The above overview illustrates that in REL-10:

· 
for the radio resource configuration 4 new extension addition groups were intrduced

· 
for the measurement configuration 5 new extension addition groups were introduced

The associated overhead seems manageable, hence our proposal is not to introduce any changes only for the sake of potential signalling optimisation i.e. our proposal is to keep the extensions the default extension locations.

Proposal 3
Do not move extensions away from the default extension location to reduce signalling overhead associated with extension markers

2.4 UE behaviour upon switch beteen different versions of a field/ IE (issue 167, 201)
For AntennaInfo and CQI-ReportConfig new versions have been introduced in REL-10. It currently does not seem entirely clear if the UE shall support receiving a -r8 version of an IE after having received an -r10 version and/ or vice versa. Moreover, the UE behaviour in such cases is not entirely clear e.g. whether delta signalling applies across the two IE versions.

Which scenarios to support

The simplest approach would be to apply 'fullConfig' whenever switching from one version to another i.e. including switching from -r8 to -r10. This would however imply that 'fullConfig' may need to be used extensively, which seems undesirable. It might be acceptable to assume 'fullConfig' is used for the switch back from -r10 to -r8, which should happens less frequently.

NOTE
Note that upon re-establishment, the UE switches back to the default physical channel configuration while upon handover, E-UTRAN can release before or apply full configuration (it is assumed the signalling enables release of all fields/ functionality introduced in REL-10).
UE behaviour
There seems a need to clarify if a UE shall always consider the most recently received field/ IE as a complete replacement of the current configuration when different versions are used. Let's consider the example of IE-A, which ASN.1 definition is as follows:

IE-A-r8 ::=

SEQUENCE {


field1







IE1,


field2







IE2




OPTIONAL,


-- Need ON


field3







IE3




OPTIONAL,


-- Need ON


field4







IE4




OPTIONAL,


-- Need OR


field5







IE5


}

}

IE-A-r10 ::=

SEQUENCE {


field1







IE1,


field2







IE2




OPTIONAL,


-- Need ON


field3-r10






IE3




OPTIONAL,


-- Need ON


field4







IE4




OPTIONAL,


-- Need OR


field5-r10






IE5-r10



OPTIONAL


-- Need OR


}

}

One possible approach would be as follows:
· 
For fields that are not critically extended, the UE behaves as if the newly received field was placed in an field of the same version e.g. apply delta signalling

· 
For fields that are critically extended, the UE releases the current field before applying the new field (if included)
Besides the above partial IE replace approach, we can identify the following alternatives:

· 
Full IE replacement i.e. an IE of which different versions exist are always completely replaced when switching between IE versions

· 
Full config: the existing full configuration i.e. the entire configuration is replaced by a new configuration whenever switching to a configuration including one or more IEs of a different version
Considering that switching between protocol versions need not be done frequently, and that for handover to a legacy eNB we accepted the additional overhead associated with the 'full configuration' approach, our preference is to adopt the simplest approach i.e. to use fullConfig to switch from a configuration including -rN fields to a configuration including rV fields.
Proposal 4
E-UTRAN is required to apply 'full configuration' when switching from a configuration including -rN fields to a configuration including rV fields (N <> V)
Note
The full configuration approach is proposed for switches in both directions i.e. both to and from a later protocol version.

2.5 Need code usage

Need codes define the UE behaviour upon absence of the field, as specified in 36.331, subclause 6.1:

	Need OP

(Used in downlink only)
	 Optionally present
An information element that is optional to signal. For downlink messages, the UE is not required to take any special action on absence of the IE beyond what is specified in the procedural text or the field description table following the ASN.1 segment. The UE behaviour on absence should be captured either in the procedural text or in the field description.

	Need ON

(Used in downlink only)
	Optionally present, No action
An information element that is optional to signal. If the message is received by the UE, and in case the information element is absent, the UE takes no action and where applicable shall continue to use the existing value (and/ or the associated functionality).

	Need OR

(Used in downlink only)
	 Optionally present, Release
An information element that is optional to signal. If the message is received by the UE, and in case the information element is absent, the UE shall discontinue/ stop using/ delete any existing value (and/ or the associated functionality).


In a number of typical cases it is not so clear which need code to apply. Even though different need codes could be used to represent the same UE behaviour, it seems desirable to come to a uniform approach

Examples of 'one shot' parameters/ parameters that are passed transparently

Cases using need code ON:
· 
messageContCDMA2000-1XRTT-r9 within E-CSFB-r9
· 
pagingRecordList, systemInfoModification within Paging message

· 
extendedWaitTime-r10 within RRCConnectionReject
· 
redirectedCarrierInfo, extendedWaitTime-r10 within RRCConnectionRelease
· 
freqPriorityListRAT within idleModeMobilityControlInfo within RRCConnectionRelease (note that the fields is 'released' upon entering connected, so there is no previous configuration)

Cases using need code OR:
· 
t320 within idleModeMobilityControlInfo within RRCConnectionRelease (note that the fields is 'released' upon entering connected, so there is no previous configuration)

Cases using need code OP:

· 
idleModeMobilityControlInfo within RRCConnectionRelease (Upon entering connected any previous configuration is released. Furthermore TS 36.304 specifies what to do if the field is not configured)

The above examples illustrate that we are not very consistent w.r.t. the fields that are just acted upon once and hence do not result in an updated of the (stored) configuratio, although it seems that need ON is used predominantly.

Need code ON can be regarded as confusing, as normally it implies the UE continues using the value previously received. With need code OR it is clear the UE does not re-apply a previously received value. However, according to the current description of OR the UE always releases a stored configuration (and the associated functionality) while for 'one shot' cases there is no need to store the field. Thus, adopting need OR would require a slight modification of the description
	Need OR

(Used in downlink only)
	 Optionally present, Release
An information element that is optional to signal. If the message is received by the UE, and in case the information element is absent, the UE shall discontinue/ stop using/ delete any existing value (and/ or the associated functionality), if applicable (i.e. the IE may not be part of the configuration stored by the UE).


Although we have no strong preference, we think using need OR more clearly reflects that the UE never re-applies a previously signalled field. Moreover, we regard this aspects to be most important. Thus, we have a slight preference for adopting need code OR for these cases (although we realise this seems a change compared to what is currently used most frequently)

Proposal 5
Apply need code OR fields that are just acted upon once and hence do not result in an updated of the (stored) configuration. Adjust the need code description to reflect that a field using need OR does not always affect the configuration stored by the UE.
3 Conclusion & recommendation
This contribution includes the following proposals:

Proposal 1
No additional clarification seems needed to fully specify the UE behaviour for the new top level radio configuration fields that are introduced in REL-10

Proposal 2
Introduce extension markers in accordance with the proposals included in the overview table.

Proposal 3
Do not move extensions away from the default extension location to reduce signalling overhead associated with extension markers

Proposal 4
E-UTRAN is required to apply 'full configuration' when switching from a configuration including -rN fields to a configuration including rV fields (N <> V)

Proposal 5
Apply need code OR fields that are just acted upon once and hence do not result in an updated of the (stored) configuration. Adjust the need code description to reflect that a field using need OR does not always affect the configuration stored by the UE.

Samsung will be happy to capture the agreed proposals that involve a change to TS 36.331 in a further update of the Miscellaneous corrections CR [2].

4 References

[1] TS 36.331 (REL-10) Radio resource control

[2]: R2-112224 Miscellaneous corrections (Rapporteur, Samsung)
5.3.5.8	Radio Configuration involving full configuration option


The UE shall:


1>	release/ clear all current dedicated radio configurations except the C-RNTI, the security configuration and the PDCP, RLC and logical channel configurations for the RBs as well as the logged measurement configuration;


NOTE 1:	Radio configuration is not just the resource configuration but includes other configurations like MeasConfig and OtherConfig.
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