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1. Introduction

CSG proximity testing has been discussed for some meetings by RAN4, and many details of the testing procedure have been agreed already [1].


[image: image1]
Therefore the requirements on which RAN5 can develop a test case should be finalised in RAN4#64. From the agreed way forward, this seems practically feasible and there are a small number of open issues which need to be addressed.
2. Discussion

Positive testing

The positive test(s) seem reasonably well defined in [1]. Signal levels are still to be decided and we would like to consider whether both single cell and 2 cell tests are strictly necessary, or whether it would be sufficient to perform only a 2 cell positive test, with the assumption that if the test can be passed in a more complicated radio environment it should perhaps also pass in a more simple environment.
Proposal 1 : RAN4 discusses whether passing the 2 cell proximity test is sufficient to give confidence that the UE would also provide a proximity report in a 1 cell environment
The only motivation of this proposal is to minimise test case count, so we do not hold a very strong view and if the 1 cell test provides a clear benefit in enhancing test coverage it also makes sense to include it.

The next topic we consider for the positive test is the suitable signal levels. We think it would make sense to reuse the existing idle mode fingerprint test levels in 25.133 and 36.133 namely:

Table 4.2.2.10.1-1: Parameters for CSG inter-frequency reselection

	Parameter
	Unit
	Cell 1
	Cell 2

	E-UARFCN Note1
	
	Channel 1
	Channel 2

	CSG indicator
	
	False
	True

	Physical cell identityNote1
	
	1
	2

	CSG identity
	
	Not sent
	Sent
(Already stored in UE whitelist from previous visit)

	Propagation conditions
	
	Static, non multipath

	CSG cell previously visited by UE
	
	Yes

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PCFICH_RB
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDCCH_RA
	dB
	
	

	PDCCH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1 
	dB
	
	

	Qrxlevmin
	   dBm
	-140
	-140
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	dBm/15 kHz
	Off

	RSRP Note2
	dBm/15 KHz
	[≥TBD]
	[≥TBD]

	Note 1:
For this requirement to be applicable, the E-UARFCN and physical cell identity for cell 1 and cell 2 shall be unchanged from when the CSG cell was visited previously
Note 2:
Chosen to ensure that CSG autonomous search has a high probability of success on every attempt made by UE


Table 4.2.2.11.1-1: Parameters for CSG inter-frequency reselection

	Parameter
	Unit
	Cell 1
	Cell 2

	UARFCN Note1
	
	Channel 1
	Channel 2

	CSG indicator
	
	False
	True

	Primary scrambling code Note1
	
	Scrambling code 1
	Scrambling code 2

	CSG identity
	
	Not sent
	Sent

(Already stored in UE whitelist from previous visit)

	Propagation conditions
	
	Static, non multipath

	CSG cell previously visited by UE
	
	Yes

	
	
	
	

	CPICH_EcNote2
	dBm
	[≥TBD]
	[≥TBD]

	CPICH_Ec/Ior
	dB
	-10
	-10

	PCCPCH_Ec/Ior
	dB
	-12
	-12

	SCCPCH_Ec/Ior
	dB
	-12
	-12

	AICH_Ec/Ior
	dB
	-15
	-15

	SCH_Ec/Ior
	dB
	-15
	-15

	PICH_Ec/Ior
	dB
	-15
	-15
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	dBm/3.84 MHz
	Off
	Off

	Note 1:
For this requirement to be applicable, the UARFCN and scrambling code for cell 1 and cell 2 shall be unchanged from when the CSG cell was visited previously

Note 2: 
Chosen to ensure that CSG autonomous search has a high probability of success on every attempt made by UE


For 2 macro cell tests, a further cell may be introduced and could be slightly lower than the level of cell 1, eg 2-3dB below the level of cell 1.

Proposal 2: The signal levels in CSG proximity testing reuses as much as possible the signal level definition from idle mode CSG reselection testing. For 2 macro cell tests, an additional cell is introduced slightly below the level of cell 1.
One final aspect is the list of factors which should be unchanged between when the UE first visits the CSG cell, and the test where it is expected to report positive proximity. So far, in [1], the following factors are identified:
· Cell ID, EARFCN/UARFCN, PCI/PSC, etc.
· RSRP, RSCP, UE Tx-Rx timing, etc.
It is rather difficult to provide an exhaustive list of parameters by which any future implementation may determine proximity. While we have not identified any parameters beyond the ones already identified in RAN4#63, it may be beneficial to add a note in the requirements which acknoweledges that other factors may be used by reasonable UE implementations. While this note would not really help RAN5 with the test case definition, it is important to ensure that RAN4 core specifications do not give a misleading impression that only these factors may be considered in fingerprint implementation. Our understanding of the discussions so far in RAN4 has been that the tests are not meant to be limiting to reasonable UE implementation. Of course, it could be that some future reasonable fingerprint implementation would fail the positive test due to some factor which has not been identified by RAN4 at the current time. In this case our expectation is that the discussion would come back to RAN4, and if it was concluded that the factor was a reasonable one, the core requirement could be corrected in the normal way. In this context, a note would be beneficial to the wider community who do not participate in 3GPP meetings. A possible wording for the informative note would be
Note : The factors identified as being unchanged are not intended to limit implementation of CSG proximity indication which may consider other factors.
Proposal 3: An informative note is included in the RAN4 requirement to ensure that the wider UE design community is aware that the intention of the RAN4 requirement is not to limit reasonable implementations.
Negative testing

For negative testing, it is also important to avoid any possibility of false failure for a reasonable fingerprint implementation. In this context false failure means that the UE determines by reasonable means that it is in proximity to the CSG cell even though no proximity report is expected as the test outcome. There are two false failure mechanisms which have been discussed in RAN4
(1). The UE may have stored information from some other testing such that it considers that it is in proximity to a CSG cell for which it has memebership. For example, if the UE has ever performed a successful handover in some other test to a CSG cell with the same macro Cell ID, EARFCN/UARFCN, PCI/PSC etc is used in the negative test, it will likely report proximity. Given that there are only limited number of PCI/PSC identities to use, and much testing is done on the same frequency this problem could cause a false failure of a negative test
(2). The UE may determine proximity using any non 3GPP radio signal. It is rather reasonable to indicate proximity if an accurate and reliable GPS fix has indicated that the UE is in the close vicinity of the CSG cell, even if the 3GPP macro environment is not quite as expected. This kind of operation may be practically useful for CSG cells that are located close to a macro cell boundary such that the 3GPP macro environment varies between one visit to the CSG cell and another. WLAN SSID or RF-ID tag or any other signal present in the test laboratory could similarly cause a false failure of the negative test.

For (1), we think it is important that the CSG stored information is cleared prior to the start of the testing, and this should be clearly specified to avoid any possible confusion. It is probably unnecessary for RAN4 to specify a particular means for clearing stored information; different manufacturers’s devices may have different means for resetting the stored information to a default/clean state but it is important to indicate that this step needs to be done.
Proposal 4 : RAN4 should specify that CSG stored information is cleared prior to the testing. The means of achieving this does not need to be specified.
For (2), this is already addressed in the way forward agreed in [1] which indicates that non 3GPP signals (which are naturally not under control of a 3GPP test environment) may be ignored to avoid such problems “When the test case is being executed, the UE may ignore any radio signals which are not provided by the test setup which it would otherwise use in proximity estimation.”
We think that further definition of the trigger conditions for ignoring non 3GPP signals would be highly beneficial, since this is clearly an area which could cause much confusion in the wider community of UE implementation. Specifically, we think that there are two possible triggers which could indicate to the UE that testing is being performed
Higher layer user plane such as TCP or UDP functionality is typically disabled in 3GPP testing and protocols are terminated in L3. This is ensured by configuring the UE to activate RB_Test_Mode (3G) or activate Test Mode (LTE). Alternatively, a test SIM card will be in use for the testing, and the tester would be expected to use a test PLMN such as 00101 which allows the UE to register using a test SIM card.
Either use of RB_Test_Mode/Test_Mode or use of the testing PLMN could be used as a trigger for ignoring non 3GPP signals. However, it is clearly not usual to allow different UE behaviour in test conditions (since the UE should behave as much as possible in a normal manner when testing is performed to ensure the validity of the testing). This means that the behaviour needs to be clearly specified in the definition (for example) of RB_Test_Mode to ensure that there is no confusion on the conditions in which the non 3GPP signals are ignored.
Although the mechanism would be for RAN5 to specify, it needs to be clear from the core specification in RAN4 that the test case is expected to provide a trigger to ignore non 3GPP radio signals. So,the means of triggering the UE to ignore non-3GPP radio signals is more of a RAN5 discussion related to the test procedure, it seems more natural to use the ACTIVATE TEST MODE/ACTIVATE RB TEST MODE signalling [2],[3] since this already has special testing actions associated with it. For example RAN5 ACTIVATE RB TEST MODE specification could be updated such as follows:


[image: image4]
Naturally this is not a proposal that RAN4 can agree since it affects RAN5 specifications, but nevertheless RAN4 must provide the mandate and the guidance to RAN5 to ensure that the proper trigger is defined.

Proposal 5 : RAN4 specifications must clearly indicate that there is a trigger provided in the test case which allows the UE to ignore 3GPP radio signals and guidance must be provided to RAN5 to define such a trigger.

3. Conclusions

In this contribution we discuss some of the open aspects relating to CSG proximity testing. We believe that the open issues are relatively minor now, and the basic agreements in [1] provide a reasonable basis for finalising most of the work. The following proposals are discussed and presented

Proposal 1 : RAN4 discusses whether passing the 2 cell proximity test is sufficient to give confidence that the UE would also provide a proximity report in a 1 cell environment

Proposal 2: The signal levels in CSG proximity testing reuses as much as possible the signal level definition from idle mode CSG reselection testing. For 2 macro cell tests, an additional cell is introduced slightly below the level of cell 1.
Proposal 3: An informative note is included in the RAN4 requirement to ensure that the wider UE design community is aware that the intention of the RAN4 requirement is not to limit reasonable implementations.
Proposal 4 : RAN4 should specify that CSG stored information is cleared prior to the testing. The means of achieving this does not need to be specified.

Proposal 5 : RAN4 specifications must clearly indicate that there is a trigger provided in the test case which allows the UE to ignore 3GPP radio signals and guidance must be provided to RAN5 to define such a trigger.
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Baseline reference implementation for CSG proximity detection testing:


Two cells configurations: macro cell, CSG cell


The test should be conducted under the environment of CSG proximity detection results not being impact by non-3GPP signals, such as GPS and WiFi. When the test case is being executed, the UE may ignore any radio signals which are not provided by the test setup which it would otherwise use in proximity estimation.


Test Sequence


Preparation


UE starts in the macro cell 


UE visits the CSG cell under a specified macro RF environment


The RF environment should be defined properly by containing the cell information which are available from the UE and could potentially used by the UE for the CSG proximity detection, including


Cell ID, EARFCN/UARFCN, PCI/PSC, etc.


RSRP, RSCP, UE Tx-Rx timing, etc.


Turn off the UE, macro cell and CSG cell


Negative Test


Change the macro cell configuration to simulate the scenario that UE does not visit the cell before


Turn on the UE, let the UE camp on the macro cell and perform data connection


The eNB configures the UE by proximity indication control with report proximity configuration information. The UE should not report enter “proximity” indication.


Positive Test


Turn off the UE, macro cell and CSG cell


Re-set the macro cell configuration to the same RF condition as when the UE was handovered to the CSG cell


Turn on the UE, let the UE camp on the macro cell and perform data connection


The eNB configures the UE by proximity indication control with report proximity configuration information. The UE should report enter “proximity” indication.


An additional positive test should be defined in which a second macrocell is defined and configured with a specified RF environment. For HSPA, the UE is configured into soft handover with the macrocell, for LTE, the UE is configured to make neighbour cell measurements on the cell.


Parameters and performance requirements should be proposed and finalized in RAN4 #64 meeting.








5.2.1.3	Reception of ACTIVATE RB TEST MODE message by UE


When the UE receives the ACTIVATE RB TEST MODE message then the radio bearer test mode shall be activated.


When the radio bearer test mode is active the UE shall:


-	accept any requested radio bearer setup within the radio access capabilities of the UE;


-	terminate all user plane radio bearer(s) in the UE test loop function;


-	discard all SDUs delivered by the RLC layer to the UE test loop function for a radio bearer without a closed test loop if the configuration of that radio bearer does not include the PDCP layer;


-	discard all SDUs delivered by the PDCP layer to the UE test loop function for a radio bearer without a closed test loop if the configuration of that radio bearer includes the PDCP layer (configured by "PDCP info" (see [5]); and


-	disable any control mechanisms in NAS protocols or in any UE applications that otherwise could cause the RRC connection to be released.


- discard any non-3GPP radio signals which are otherwise used in determining proximity to a CSG cell


When the radio bearer test mode has been activated the UE shall transmit the ACTIVATE RB TEST MODE COMPLETE message.


NOTE:	For UEs not supporting UE test loop mode 4 then the UE does not need to provide any CC or SM functionality while the radio bearer test mode is active. For testing of UE uplink packet filtering using UE test loop mode 4 then SM procedures are used by the SS to configure uplink packet filters. Thus for UEs supporting UE test loop mode 4 then the UE has to provide SM functionality while the radio bearer test mode is active
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