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1 Introduction

This document further discusses the issue of handover to an eNB that supports an earlier version of the standard than the source eNB. It seems possible to avoid the problem by using need code OR for all functional extensions. This approach implies that we rely on the careful application of a specification guideline. RAN2 is requested to discuss and conclude if this is acceptable.
2 Discussion

2.1 Current status

The issue of handover to an eNB that supports an earlier version of the standard than the source eNB was raised in R2-094567 and discussed during the RAN2#67 meeting but no conclusion was reached. The problem can be summarised as follows:

· The source eNB may have configured functional extensions in the UE that the target does not support

· Upon handover, delta signalling is generally used i.e. configuration parameters are options while need code ON is used. This means that in such a field is absent, the UE takes no action and where applicable shall continue to use the existing value (and/ or the associated functionality)
It is clear that functional extensions not supported by the target eNB should not be continued in the target cell. The following approaches may be used to achieve this:

a) The source eNB deactivates the functional extensions before performing handover

b) The target switches back to a default configurations not including unsupported functional extensions

c) Need code OR is used for these functional extensions

Let's consider each of these approaches a bit further:

Approach a)

Deactivation prior to handover increases handover delay and thereby increase the risk of radio link/ handover failure. It should be noted that if deactivation is done in parallel to handover preparation but fails (i.e. radio link failure occurs), the subsequent radio link failure would probaly fail also because the UE context in the prepared  target eNB does not include the functional extensions while they are still part of the configuration in the UE. If the re-establishment would fail, the UE has to go through idle in which case the recover is delayed considerably. However, this should hopefully not occur too frequently.
Approach b)

Switching to a defaultValue deactivates the new functional extensions that are part of the concerned configuration. At present default configurations are defined for several sub-fields of the dedicated radio resource configuration. For the other parts of the dedicated radio bearer configration, e.g. the DRB configuration, there currently is no signalling support for switching to a default configuration. Also for other parts of the UE configuration e.g. measConfig, securityConfig switching to a default configuraiton is currently not supported.

Altoghether the current signalling support for switching to a default configuration does not offer a complete solution even if complemented by e.g. release and re-establishment of DRBs and measurements. It is of course possible to extend the current signalling support (e.g. by adding defaultValues for more (higher level) fields and/ or by one top-level 'switch to default configuration'-option), although it may not be so easy to specify (one or more) suitable default for all configuration parts covering all relevant scenario's.
Approach c)

A disadvantage of using need OR is that if we want to contineu the concerned functional extension upon handover, it needs to be signalled thereby increasing the size of the handover message. This increase can however easily be avoided by having another optionality bit with need ON, one level below. In such a case 2 bits would need to be signalled to continue the functional extension. This approach is illustrated by an example, see Fig. 1.
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 Text Fig. 1 Addition of field to PhysicalConfigDedicated information element
There does not seem to be any real problems with approach c). The only possible concern might be that we need to rely on the careful application of a specification guideline. There is a risk that, in due course when awareness of the problem slips away, for some extensions an error is made. Experience with UTRA RRC shows that specification conventions are not always applied consistently, which occasionally caused problems.
In case we would adopt approach c) but made a mistake in applying the guideline, we could still fall back to using approach a) whenever the functional extension for which the mistake was made is configured. If the concerned extension concerns a core function, approach a) may have to be used rather frequently. This can be avoided by introducing a general mechanism to handle the handover to a legacy target eNB.
One possible general mechanism is introducing the option to use 'full signalling' at handover. This option is simple, but may result in some loss of information (e.g. user data, measurement samples) and increase the handover message size. Another option is to introduce a more complete mechanism for switching to default configurations. This may include specification of default configurations for DRBs, measurements and security. In order to cover different scenario's multiple default configurations may need to be specified. A further potential general mechanism is introducing a means to make the UE revert back to a particular protocol version by deactivating the functional extensions defined in later releases. This also seems rather simple, especially when the reversion only applies for a limited number of protocol versions e.g. one version per release.
RAN2 is requested to discuss and conclude whether it is sufficient to use approach c) or whether it is preferrable to introduce a general mechanism.
3 Conclusion & recommendation
This paper discussed the issue of handover to an eNB that supports an earlier version of the standard than the source eNB. It seems well possible to avoid the problem by using need code OR for all functional extensions. It should be noted that this approach implies that we rely on the careful application of a specification guideline. RAN2 is requested to discuss and conclude if this is acceptable.
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–	Extract from TS 36.331, 6.3: RRC information elements







PhysicalConfigDedicated ::=			SEQUENCE {



	pdsch-ConfigDedicated				PDSCH-ConfigDedicated			OPTIONAL,		-- Need ON



	pucch-ConfigDedicated				PUCCH-ConfigDedicated			OPTIONAL,		-- Need ON



	pusch-ConfigDedicated				PUSCH-ConfigDedicated			OPTIONAL,		-- Need ON



	uplinkPowerControlDedicated			UplinkPowerControlDedicated		OPTIONAL,		-- Need ON



	tpc-PDCCH-ConfigPUCCH				TPC-PDCCH-Config 				OPTIONAL,		-- Need ON



	tpc-PDCCH-ConfigPUSCH				TPC-PDCCH-Config 				OPTIONAL,		-- Need ON



	cqi-ReportConfig					CQI-ReportConfig				OPTIONAL,		-- Need ON



	soundingRS-UL-ConfigDedicated		SoundingRS-UL-ConfigDedicated	OPTIONAL,		-- Need ON



	antennaInfo							CHOICE {



		explicitValue						AntennaInfoDedicated,



		defaultValue						NULL



	}		OPTIONAL,																	-- Need ON



	schedulingRequestConfig				SchedulingRequestConfig 		OPTIONAL, 		-- Need ON



	...



	physicalConfigDedicated-v9x0		PhysicalConfigDedicated-v9x0	OPTIONAL		-- Need ON



}







PhysicalConfigDedicated-v9x0 ::=	SEQUENCE {



	functionX-Config-v9x0				FunctionX-Config				OPTIONAL,		-- Need OR



	functionY-Config-v10x0				FunctionY-Config				OPTIONAL,		-- Need OR



	nonCriticalExtension				SEQUENCE {}



}



FunctionX-Config ::=				SEQUENCE (



	x-Config							SEQUENCE {



		field1								ENUMERATED {val1, val2},



		field2								INTEGER (1..8)



	}																	OPTIONAL		-- Need ON



}
















