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1
Introduction
Common for the “Further Energy Saving Study for EUTRAN SI” and the “Next Generation SON SI” is how to assign PCI values to cells when they undergo a change offootprint. 
With regards to ES,  the following is proposed to be captured in the TR36.887 (see [2]):

“There are benefits of re-using the PCI and this should not be precluded from the final solution”

With regards to SON for AAS, [3] mentioned the following as suggestions to modify TR37.822:
“The possible impact here is if the same PCI is re-used for multiple cells (with different ECGI) in the same area. Normally, this is a situation that should be avoided since it can cause problems in determining the target cell for handovers since UEs only report measurement results per PCI. 

Normally, this is avoided by careful planning, but there may also be mechanisms implemented in the eNB to detect and trigger actions to resolve such scenarios. Using the same PCI for different ECGI may therefore lead to that the eNB believes it is a PCI confusion even though the two ECGIs will not be active at the same time. 

In order to resolve this, it would be enough to clarify that the two ECGI/PCI pairs represent configurations that will not be active at the same time.”

And

“Proposal 4: Capture in the conclusions, that there are benefits of re-using the PCI and that the solution should not preclude the possibility to re-use the PCI”

It should be pointed out that the above statement made with regards to SON for AAS have been made also in other contributions. [3] has been taken as reference because it better allows to point out the issues outstanding with this case.

This paper explains that if such reuse of PCI for different cells in a neighbourhood is allowed, the authors believe that there will be impact on other radio access technologies not yet discussed.
2
Discussion
When E-UTRAN is deployed where 2G/3G (or non-3GPP network) already exist, mobility in connected mode to E-UTRAN is normally supported. Figure 1 ([1]) shows the UTRAN Iu mode to E-UTRAN handover preparation phase.
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Figure 1: UTRAN Iu mode to E-UTRAN Inter RAT HO, preparation phase
According to bullet 2 in paragraph 5.5.2.2.2 of [1]:
“The source RNC sends a Relocation Required (Cause, Target eNodeB Identifier, CSG ID, CSG access mode, Source RNC Identifier, Source RNC to Target RNC Transparent Container) message to the source SGSN to request the CN to establish resources in the target eNodeB, Target MME and the Serving GW. The bearers that will be subject to data forwarding (if any) are identified by the target MME in a later step (see step 7 below). When the target cell is a CSG cell or a hybrid cell, the source RNC shall include the CSG ID of the target cell. If the target cell is a hybrid cell, the CSG access mode shall be indicated.”

If the UTRAN system is taken as an example, the UE can provide Inter RAT measurements for E-UTRAN according to the following measurement report information specified in TS25.331:

1.1.1 10.2.19  MEASUREMENT REPORT
This message is used by UE to transfer measurement results to the UTRAN.
      RLC-SAP: AM or UM

      Logical channel: DCCH

      Direction: UEUTRAN

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	Message Type
	MP
	
	Message Type
	
	

	UE information elements
	
	
	
	
	

	Integrity check info
	CH
	
	Integrity check info 10.3.3.16
	
	

	Activation time
	CV-PreConf
	
	Activation time 10.3.3.1
	
	REL-8

	Measurement Information Elements
	
	
	
	
	

	Measurement identity 
	MP
	
	Measurement identity 10.3.7.48
	
	

	Measured Results
	OP
	
	Measured Results 10.3.7.44
	
	

	Measured Results on secondary UL frequency
	OP
	
	Measured Results on secondary UL frequency 10.3.7.118
	
	REL-9

	Measured Results on RACH
	OP
	
	Measured Results on RACH 10.3.7.45
	
	

	Additional Measured results
	OP
	1 to <maxAdditionalMeas>
	
	
	

	>Measured Results
	MP
	
	Measured Results 10.3.7.44
	
	

	Additional Measured results on secondary UL frequency
	OP
	1 to <maxAdditionalMeas>
	
	
	REL-9

	>Measured Results
	MP
	
	Measured Results on secondary UL frequency10.3.7.118
	
	

	Event results
	OP
	
	Event results 10.3.7.7
	
	

	Event results on secondary UL frequency
	OP
	
	Cell measurement event results on secondary UL frequency 10.3.7.117
	
	REL-9

	Inter-RAT cell info indication
	CV-IRAT
	
	Integer (0..3)
	
	REL-5

	E-UTRA Measured Results
	OP
	
	E-UTRA Measured Results
10.3.7.6c
	
	REL-8

	E-UTRA Event Results
	OP
	
	E-UTRA Event Results
10.3.7.6a
	
	REL-8

	E-UTRA results for CELL_FACH
	OP
	
	E-UTRA results for CELL_FACH
10.3.7.138
	
	REL-11

	CSG Proximity Indication
	OP
	
	10.3.7.122
	
	REL-9

	Other Information elements
	
	
	
	
	Rel-10

	Logged Meas Available
	OP
	
	Enumerated (TRUE)
	Indicates the UE has logged measurements to report to the network
	Rel-10

	ANR Logging Results Available
	OP
	
	Enumerated (TRUE)
	True indicates the UE has ANR logging results to report to the Network.
	REL-10


10.3.7.6a               E-UTRA event results
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	Inter-RAT event identity
	MP
	
	Inter-RAT event identity 10.3.7.24
	
	REL-8

	E-UTRA events results list
	MP
	1 to <maxReportedEUTRAFreqs>
	
	
	REL-8

	>E-UTRA Carrier Frequency
	MP
	
	Integer (0..65535)
	EARFCN of the downlink carrier frequency [64]. If the IE indicates a value of 65535, then the EARFCN for this instance should be read from the corresponding instance of IE "EARFCN extension" in the E-UTRA events results extension list.
	REL-8

	>Reported cells
	MP
	1 to <maxReportedEUTRACellPerFreq>
	
	
	REL-8

	>>Physical Cell Identity
	MP
	
	Integer (0..503)
	
	REL-8

	E-UTRA events results extension list
	OP
	1 to <maxReportedEUTRAFreqs>
	
	
	REL-11

	>EARFCN extension
	OP
	
	Integer (65536..262143)
	EARFCN of the downlink carrier frequency [64].
	REL-11


10.3.7.6c               E-UTRA measured results
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	E-UTRA measured results list
	MP
	1 to <maxReportedEUTRAFreqs>
	
	
	REL-8

	>E-UTRA Carrier Frequency
	MP
	
	Integer (0..65535)
	EARFCN of the downlink carrier frequency [64]. If the IE indicates a value of 65535, then the EARFCN for this instance should be read from the corresponding instance of IE "EARFCN extension" in the E-UTRA measured results extension list.
	REL-8

	>Measured E-UTRA cells
	MP
	1 to <maxReportedEUTRACellPerFreq>
	
	
	REL-8

	>>Physical Cell Identity
	MP
	
	Integer (0..503)
	
	REL-8

	>>RSRP
	OP
	
	Integer (0..97)
	This shall be reported if the “Inter-RAT measurement quantity” IE is set to ‘RSRP’ or the “Inter-RAT reporting quantity” IE is set to ‘both’.
RSRP is mapped to a value between 0 and 97 [36.133].
	REL-8

	>>RSRQ
	OP
	
	Integer (0..33)
	This quantity shall be reported if the “Inter-RAT measurement quantity” IE is set to ‘RSRQ’ or the “Inter-RAT reporting quantity” IE is set to ‘both’.
RSRQ_00 to RSRQ_33 in [36.133] are mapped to the value between 0 and 33. RSRQ_34 in [36.133] is mapped to the value 33.
	REL-8

	>>E-UTRA Results for SI Acquisition
	OP
	
	10.3.7.128
	
	REL-9

	E-UTRA measured results extension list
	OP
	1 to <maxReportedEUTRAFreqs>
	
	
	REL-11

	>EARFCN extension
	OP
	
	Integer (65536..262143)
	EARFCN of the downlink carrier frequency [64].
	REL-11


As it can be seen, the UE is required only to report detected PCIs in the LTE frequencies that have to be measured. 

Once the source RNC receives the measured E-UTRAN PCI a handover decision towards one of the detected E-UTRAN cells may be taken. At this point the source RNC will construct the Handover Required message, which needs to include the Source eNB to Target eNB Transparent Container IE, including the E-CGI of the target cell. 

The Source RNC acquires information such as Cell Identity, PLMN ID, TAI of neighbour E-UTRAN cells via SI Acquisition measurements, namely via ANR. The latter measurements are usable when the following occurs:

· The UE supports the optional SI Acquisition Capability

· The UE reports a PCI that is not known by the source RNC, i.e. a neighbour relation for such PCI does not exist

· There is enough time for the UE to report SI Acquisition information (note: SI Acquisition measurements are time consuming and may not be available if the UE moves out of source cell coverage)

It should be noted that in the case of othr source RAT systems such as GSM or CDMA, ANR measurements may not be present at all. Hence, the possibility to let the UE report the E-CGI corresponding to measured PCIs would not be available.

Observation:  Any non E-UTRA network using UE reported E-UTRAN PCIs to detect E-UTRAN target cells may be subject to handover failures if the PCI-ECGI mapping in E-UTRAN is changed, i.e. if PCIs are reused before and after cell footprint changes
Conclusion: It shall be captured in TR36.887 and in TR36.822 that reusing PCIs before and after cell configuration changes would lead to Inter RAT mobility problems

3
Summary and Proposal
This paper is provided as a response to [2] and [3]. However, the apper discusses a case mentioned in several othr appers submitted to RAN3#83bis.

The paper explains that some radio access systems supporting mobility to E-UTRAN may be affected by changes of the PCI-ECGI relationship of E-UTRAN target cells. Such effect may lead to mobility failures.

Given that inbound handovers to E-UTRAN from other RATs are extremely important to ensure offloading of UEs to the better capable RAT, this issue should be considered with high priority.

The following observations and conclusions were made:
Observation:  Any non E-UTRA network using UE reported E-UTRAN PCIs to detect E-UTRAN target cells may be subject to handover failures if the PCI-ECGI mapping in E-UTRAN is changed, i.e. if PCIs are reused before and after cell footprint changes

Conclusion: It shall be captured in TR36.887 and in TR36.822 that reusing PCIs before and after cell configuration changes would lead to Inter RAT mobility problems
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