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1
Introduction

For LTE Rel-9, the RSRQ cell reselection enhancement is agreed and captured in core specification TS 36.331 and TS 36.304.
· Intra-frequency, Inter frequency and Inter-RAT Cell Selection for RSRQ;
· Intra-frequency, Inter frequency and Inter-RAT Cell Reselection for RSRQ.
Currently, there is no conformance test scenarios being include in the LTE Rel-9 SIG work plan [1].
This document proposes an update of the list of test cases and/or scenarios or features to be tested for 3G Long Term Evolution Terminal Protocol Conformance Test Specifications for LTE Rel-9 RSRQ cell reselection enhancement.
2
Discussion

Consider LTE Rel-9 RSRQ cell reselection enhancement is an enhancement feature for LTE Rel-8 idle mode mobility, perhaps it would be nice to use the list of existing LTE Rel-8 cell (re)selection test sceanrios as a test coverage baseline in identify potential TCs for LTE Rel-9 RSRQ cell reselection enhancement in order to prevent duplication of test scenarios. The summary of the LTE Rel-8 cell (re)selection test sceanrios are listed in the table as follow:

	TC No.
	Cell Reselection TCs for LTE Rel-8
	Comments
	LTE Rel-9 RSRQ cell reselection enhancement (Yes or No)

	Cell Reselection

	6.1.2.1
	Cell selection / Forbidden tracking area
	For UE support RSRQ Rel-9 Cell Reselection enhancement, there is no new UE behaviour need to be tested.
	No.

	6.1.2.2
	Cell selection / Qrxlevmin
	New parameter Qqualmin is required to be tested for cell selection case.
	Yes.

	6.1.2.3
	Cell selection / Intra E-UTRAN / Serving cell becomes non-suitable (S<0 or barred)
	Both Srelev and Squal must be greater than 0 as to fulfill cell selection criteria. Hence, this UE behviour need to be tested. 
	Yes.

	6.1.2.4
	Cell reselection
	The parameter for Squal > SIntraSearchQ is an essential UE behaviour to be tested (refer to clause 5.2.4.2, 5.2.4.5 of TS 36.304).
	Yes. One common TC to cater for TC 6.1.2.4 & TC 6.1.2.13.

	6.1.2.5
	Cell reselection for inter-band operation
	The parameters for Squal > ThreshX, HighQ is an essential UE behaviour to be tested (refer to clause 5.2.4.5 of TS 36.304).
	No.

	6.1.2.6
	Cell reselection using Qhyst, Qoffset and Treselection
	There is no new UE behaviour to be tested for UE support RSRQ Rel-9 Cell Reselection enhancement. 
	No.

	6.1.2.7
	Cell reselection / Equivalent PLMN
	There is no new UE behaviour to be tested for UE support RSRQ Rel-9 Cell Reselection enhancement.
	No.

	6.1.2.8
	Cell reselection using cell status and cell reservations / Access control class 0 to 9
	There is no new UE behaviour to be tested for UE support RSRQ Rel-9 Cell Reselection enhancement.
	No.

	6.1.2.9
	Cell reselection using cell status and cell reservations / Access control class 11 to15
	There is no new UE behaviour to be tested for UE support RSRQ Rel-9 Cell Reselection enhancement.
	No.

	6.1.2.10
	Cell reselection in shared network environment
	There is no new UE behaviour to be tested for UE support RSRQ Rel-9 Cell Reselection enhancement.
	No.

	6.1.2.11
	Inter-frequency cell reselection
	Since there is no new requirement for RSRQ cell reselection enhancement for equal priority based, test scenario for equal priority based is not required (refer to clauses 5.2.4.5, 5.2.4.6 of TS 36.304).
	No.

	6.1.2.12
	Cell reselection / Cell-specific reselection parameters provided by the network in a neighbouring cell list
	This TC is meant for neighbor cell in black list and reselection based on qOffset. However, there is no new UE behaviour to be tested for UE support RSRQ Rel-9 Cell Reselection enhancement. 
	No.

	6.1.2.13
	Cell re-selection, Sintrasearch, Snonintrasearch
	The parameter for Squal to check against SIntraSearchQ and SnonIntraSearchQ are an essential UE behaviour to be tested (refer to clause 5.2.4.2, 5.2.4.5 of TS 36.304).
	Yes. One common TC to cater for TC 6.1.2.4 & TC 6.1.2.13.

	6.1.2.14
	Speed-dependent cell reselection
	This TC is meant to test on scaling rules for cell reselection. However, there is no new UE behaviour to be tested for UE support RSRQ Rel-9 Cell Reselection enhancement.
	No.

	6.1.2.15
	Inter-frequency cell reselection according to cell reselection priority provided by SIBs
	The parameter for ThreshX, HighQ, ThreshX, LowQ and ThreshServing, LowQ, are an essential UE behaviour to be tested (refer to clause 5.2.4.5 of TS 36.304).
	Yes. One common TC to cater for TC 6.1.2.5 & TC 6.1.2.15.

	Inter-RAT Cell Selection

	6.2.2.1
	Inter-RAT cell selection / From E-UTRA RRC_IDLE to UTRA_Idle / Serving cell becomes non-suitable
	As Srelev and Squal must be greater than 0 in order to fulfill cell selection criteria from E-UTRA to UTRA. However, from testing perspective, the UE behaviour is already cover in TC 6.1.2.3a since the condition for suitable RATs cell has not different in Rel-9.
	No. 

	6.2.2.2
	Inter-RAT cell selection / From E-UTRA RRC_IDLE to GSM_Idle/GPRS Packet_idle / Serving cell becomes non-suitable
	As Srelev and Squal must be greater than 0 in order to fulfill cell selection criteria from E-UTRA to GERAN. However, from testing perspective, the UE behaviour is already cover in TC 6.1.2.3a since the condition for suitable RATs cell has not different in Rel-9.
	No.

	6.2.2.3
	Inter-RAT cell selection / From E-UTRA RRC_IDLE to HRPD Idle / Serving cell becomes non-suitable
	As Srelev and Squal must be greater than 0 in order to fulfill cell selection criteria from E-UTRA to HRPD. However, from testing perspective, the UE behaviour is already cover in TC 6.1.2.3a since the condition for suitable RATs cell has not different in Rel-9.
	No.

	6.2.2.4
	Inter-RAT cell selection / From E-UTRA RRC_IDLE to 1xRTT Dormant / Serving cell becomes non-suitable
	As Srelev and Squal must be greater than 0 in order to fulfill cell selection criteria from E-UTRA to 1xRTT. However, from testing perspective, the UE behaviour is already cover in TC 6.1.2.3a since the condition for suitable RATs cell has not different in Rel-9.
	No.

	6.2.2.5
	Cell selection / No USIM
	There is no new UE behaviour need to be tested for UE support RSRQ Rel-9 Cell Reselection.
	No.

	6.2.2.6
	Inter-RAT cell selection / From GSM_Idle/GPRS Packet_idle to E-UTRA RRC_IDLE / Serving cell becomes non-suitable
	This TC is handled by GERAN.
	N/A (GERAN TC)

	6.2.2.7
	Inter-RAT cell selection / From GSM_Idle/GPRS Packet_idle to E-UTRA RRC_IDLE / Serving cell is barred
	This TC is handled by GERAN.
	N/A (GERAN TC)

	6.2.2.8
	Inter-RAT cell selection / From UTRA_Idle to E-UTRA RRC_IDLE / Serving cell becomes non-suitable
	As Srelev and Squal must be greater than 0 in order to fulfill cell selection criteria from UTRA to E-UTRA. However, from testing perspective, the UE behaviour is already cover in TC 6.1.2.3a since the condition for suitable RATs cell has not different in Rel-9.
	No.

	Inter-RAT Cell Reselection

	6.2.3.1
	Inter-RAT cell reselection / From E-UTRA RRC_IDLE to GSM_Idle/GPRS Packet_Idle
	The parameters for Squal < ThreshServing, LowQ, Srxlev > ThreshX, LowP and Srxlev > ThreshX, HighP with ThreshServing, LowQ present in SIB3 (refer to clause 5.2.4.5 of TS 36.304) are an essential UE behaviour to be tested.
	Yes. 

	6.2.3.2 is Void

	6.2.3.3
	Inter-RAT cell reselection / From UTRA_Idle to E-UTRA RRC_IDLE
	The parameters for SqualServingCell < Threshserving,low2, QqualminEUTRA, Threshx, high2 and Threshx, low2 are an essential UE behaviour to be tested (refer to clause 5.2.6.1.4a of TS 25.304).
	Yes.

	6.2.3.4
	Inter-RAT cell reselection / From UTRA CELL_PCH state to E-UTRA RRC_IDLE
	The parameters for QqualminEUTRA and Threshx, high2 are an essential UE behaviour to be tested (refer to clause 5.2.6.1.4a of TS 25.304). However, from testing perspective, these parameters can be tested in TC 6.2.3.3. In addition, consider UTRA FGI bit1 shall be set to “TRUE” for LTE Rel-9 TC (as describe in TS 25.331 Annex E, Table E.1), there is no new UE behaviour need to be tested.
	No.

	6.2.3.5
	Inter-RAT cell reselection / From E-UTRA RRC_IDLE to UTRA_Idle
	The parameters for Squal > ThreshX, HighQ, Squal < ThreshServing, LowQ and Squal > ThreshX, LowQ with ThreshServing, LowQ present in SIB3 (refer to clause 5.2.4.5 of TS 36.304) are an essential UE behaviour to be tested. 
	Yes. One common TC to cater for TC 6.2.3.5 and TC 6.2.3.32.

	6.2.3.6
	Inter-RAT cell reselection / From E-UTRA RRC_IDLE to UTRA_Idle according to RAT priority provided by dedicated signalling
	Since there is no new IEs introduced in dedicated priority-based and with all associated thresholds (high or low) parameters are well tested in other TCs, I think priority-based from E-UTRA to UTRA is not necessary.
	No.

	6.2.3.7
	Inter-RAT cell reselection / From E-UTRA RRC_IDLE to HRPD Idle / HRPD cell is higher reselection priority than E-UTRA
	The parameter for Srxlev > ThreshX, HighP with ThreshServing, LowQ present in SIB3 (refer to clause 5.2.4.5 of TS 36.304) is an essential UE behaviour to be tested.
	Yes. 

	6.2.3.8
	Inter-RAT cell reselection / From E-UTRA RRC_IDLE to HRPD Idle / HRPD cell is lower reselection priority than E-UTRA
	The parameters for Squal < ThreshServing, LowQ and Srxlev > ThreshX, LowP with ThreshServing, LowQ present in SIB3 (refer to clause 5.2.4.5 of TS 36.304) are an essential UE behaviour to be tested.
	Yes. 

	6.2.3.9
	Inter-RAT cell reselection / From E-UTRA RRC_IDLE to 1xRTT Dormant / 1xRTT cell is higher reselection priority than E-UTRA
	The parameter for Srxlev > ThreshX, HighP with ThreshServing, LowQ present in SIB3 (refer to clause 5.2.4.5 of TS 36.304) is an essential UE behaviour to be tested.
	Yes. 

	6.2.3.10
	Inter-RAT cell reselection / From E-UTRA RRC_IDLE to 1xRTT Dormant / 1xRTT cell is lower reselection priority than E-UTRA
	The parameters for Squal < ThreshServing, LowQ and Srxlev > ThreshX, LowP with ThreshServing, LowQ present in SIB3 (refer to clause 5.2.4.5 of TS 36.304) are an essential UE behaviour to be tested.
	Yes. 

	6.2.3.11 & 6.2.3.12 are Void

	6.2.3.13
	Inter-RAT cell reselection / From UTRA_Idle to E-UTRA RRC_IDLE according to RAT priority provided by dedicated signalling
	Since there is no new IEs introduced in dedicated priority-based and with all associated thresholds (high or low) parameters are well tested in other TCs, I think priority-based from UTRA to E-UTRA is not necessary.
	No.

	6.2.3.14 ~ 6.2.3.30 are GERAN TCs

	6.2.3.31
	Inter-RAT cell reselection / From UTRA_Idle (low priority) to E-UTRA RRC_IDLE (high priority) according to RAT priority provided by dedicated signalling
	Since there is no new IEs introduced in dedicated priority-based and with all associated thresholds (high or low) parameters are well tested in other TCs, I think priority-based from UTRA to E-UTRA is not necessary.
	No.

	6.2.3.32
	Inter-RAT cell re-selection / From E-UTRA RRC_IDLE to UTRA_Idle, Snonintrasearch
	The parameter for SnonIntraSearchQ is an essential UE behaviour to be tested (refer to clause 5.2.4.2, 5.2.4.5 of TS 36.304).
	Yes. One common TC to cater for TC 6.2.3.5 and TC 6.2.3.32.


Based on the summary table as illustrate above, there are 11 feasible TCs to be supported in LTE Rel-9 RSRQ Cell reselection enhancement test list. 
Thus, to ensure the unsupported test item is supported in LTE Rel-9, new test cases should be introduced in LTE SIG Rel-9 work plan as follow:
Propose new test cases to support LTE Rel-9 RSRQ Cell reselection enhancement:

Cell Selection

- Intra-frequency cell selection based on Qqualmin;
- Intra-frequency cell selection based on Srelev greater than 0 and Squal must be less than 0 as to fulfill cell selection criteria;

Cell Reselection

- Intra-frequency and inter-frequency cell reselection based on Squal to check against SIntraSearchQ and SnonIntraSearchQ;
- Inter-frequency cell reselection based on common priority information with parameters ThreshX, HighQ, ThreshX, LowQ and ThreshServing, LowQ;

Inter-RAT Cell Reselection
- Inter-RAT cell reselection from E-UTRA RRC_IDLE to GSM_Idle/GPRS Packet_idle based on Squal < ThreshServing, LowQ, Srxlev > ThreshX, LowP and Srxlev > ThreshX, HighP;

- Inter-RAT cell reselection from UTRA_Idle to E-UTRA RRC_IDLE based on QqualminEUTRA, SqualServingCell < Threshserving,low2, SqualnonServingCell,x > Threshx, high2 and SqualnonServingCell,x > Threshx, low2;

- Inter-RAT cell reselection from E-UTRA RRC_IDLE to UTRA_Idle based on Squal > ThreshX, HighQ, Squal < ThreshServing, LowQ, Squal > ThreshX, LowQ and SnonIntraSearchQ;

- Inter-RAT cell reselection from E-UTRA RRC_IDLE to HRPD Idle based on Srxlev > ThreshX, HighP;
- Inter-RAT cell reselection from E-UTRA RRC_IDLE to HRPD Idle based on Squal < ThreshServing, LowQ and Srxlev > ThreshX, LowP;

- Inter-RAT cell reselection from E-UTRA RRC_IDLE to 1xRTT Dormant based on Srxlev > ThreshX, HighP;

- Inter-RAT cell reselection from E-UTRA RRC_IDLE to 1xRTT Dormant based on Squal < ThreshServing, LowQ and Srxlev > ThreshX, LowP;

In this document, CSG and Hybrid cell related test scenarios with RSRQ related parameters are not included in this list of conformance test cases. Depending on RSRQ test condition generation method, such test case could be the most demanding requirement on the number of cell support at SS. We think it is worthwhile to explicitly conclude whether CSG and Hybrid cell related test scenarios with RSRQ related parameters are necessary or not. In our view, we would prefer not to have CSG and Hybrid cell related test scenario in this activity. If these are necessary, it would be better to establish in a separate activity.
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List of LTE scenarios for LTE Rel-9 RSRQ cell (re)selection Procedures
The number of test cases scenarios listed under each main area is summarized below: 
Table 1: List of Protocol test cases

	Area
	TS
	Clause
	Rel.
	Title
	TC Scope
	Company
	Target
	Status
	TDOC
	Comments

	36.523-1 – Protocol Test cases
	
	
	
	
	
	
	

	6 Idle Mode Operations
	
	
	
	
	
	
	

	6.1 In a pure E-UTRAN environment
	
	
	
	
	
	
	

	6.1.1 PLMN Selection
	
	
	
	
	
	
	

	6.1.2 Cell Reselection
	
	
	
	
	
	
	

	
	36.523-1
	6.1.2.2a
	Rel-9
	Cell selection / Qqualmin
	The purpose of this test case is to verify that the UE only considers a cell suitable if the minimum quality and reception criteria given by the Qqual parameters are fulfilled.
	Panasonic
	
	
	
	

	
	36.523-1
	6.1.2.3a
	Rel-9
	Cell selection / Intra E-UTRAN / Serving cell becomes non-suitable (Srxlev > 0 and Squal <0)
	The purpose of this test case is to verify that the UE initiates the cell selection procedure if the serving cell becomes non-suitable.
	Panasonic
	
	
	
	

	
	36.523-1
	6.1.2.16
	Rel-9
	Cell reselection for Squal to check against SIntraSearchQ and SnonIntraSearchQ
	The purpose of this test case is to verify that UE performs measurements and evaluation of intra/inter frequency cells if the serving cell attribute is below “SIntraSearchQ /SnonIntraSearchQ” (refer to clause 5.2.4.2, 5.2.4.5 of TS 36.304).
	Panasonic
	
	
	
	

	
	36.523-1
	6.1.2.17
	Rel-9
	Inter-frequency cell reselection based on common priority information with parameters ThreshX, HighQ, ThreshX, LowQ and ThreshServing, LowQ
	The purpose of this test case is to verify that UE perform cell reselection to a priority cell in multi-cell environment which contains High/ Low priority cells (refer to clause 5.2.4.5, 5.2.4.6 of TS 36.304).
	Panasonic
	
	
	
	

	6.2 Multi mode environment (E-UTRAN, UTRAN, GERAN, CDMA2000)
	
	
	
	
	
	
	

	6.2.1 Inter-RAT PLMN selection 
	
	
	
	
	
	
	

	6.2.2 Inter-RAT cell selection
	
	
	
	
	
	
	

	6.2.3 Inter-RAT cell reselection
	
	
	
	
	
	
	

	
	36.523-1
	6.2.3.1a
	Rel-9
	Inter-RAT cell reselection / From E-UTRA RRC_IDLE to GSM_Idle/GPRS Packet_Idle (Squal < ThreshServing, LowQ, Srxlev > ThreshX, LowP and Srxlev > ThreshX, HighP)
	The purpose of this test case is to verify that the UE reselects a GSM cell when higher/lower priority cell is detected and cell reselection criteria met (refer to clause 5.2.4.5 of TS 36.304).
	
	
	
	
	

	
	36.523-1
	6.2.3.3a
	Rel-9
	Inter-RAT cell reselection / From UTRA_Idle to E-UTRA RRC_IDLE (QqualminEUTRA, SqualServingCell < Threshserving,low2, SqualnonServingCell,x > Threshx, low2 and SqualnonServingCell,x > Threshx, high2)
	The purpose of this test case is to verify that the UE reselects a E-UTRA cell when higher/lower priority cell is detected and cell reselection criteria met (refer to clause 5.2.6.1.4a of TS 25.304).
	Panasonic
	
	
	
	

	
	36.523-1
	6.2.3.5a
	Rel-9
	Inter-RAT cell reselection / From E-UTRA RRC_IDLE to UTRA_Idle (Squal > ThreshX, HighQ, Squal < ThreshServing, LowQ, Squal > ThreshX, LowQ and SnonIntraSearchQ)
	The purpose of this test case is to verify that the UE reselects a UTRA cell when higher/lower priority cell is detected and cell reselection criteria met (refer to clause 5.2.4.2, 5.2.4.5 of TS 36.304).
	Panasonic
	
	
	
	

	
	36.523-1
	6.2.3.7a
	Rel-9
	Inter-RAT cell reselection / From E-UTRA RRC_IDLE to HRPD Idle / HRPD cell is higher reselection priority than E-UTRA (Srxlev > ThreshX, HighP)
	The purpose of this test case is to verify that the UE reselects a HRPD cell when higher priority cell is detected and cell reselection criteria met (refer to clause 5.2.4.5 of TS 36.304).
	
	
	
	
	

	
	36.523-1
	6.2.3.8a
	Rel-9
	Inter-RAT cell reselection / From E-UTRA RRC_IDLE to HRPD Idle / HRPD cell is lower reselection priority than E-UTRA (Squal < ThreshServing, LowQ and Srxlev > ThreshX, LowP)
	The purpose of this test case is to verify that the UE reselects a HRPD cell when lower priority cell is detected and cell reselection criteria met (refer to clause 5.2.4.5 of TS 36.304).
	
	
	
	
	

	
	36.523-1
	6.2.3.9a
	Rel-9
	Inter-RAT cell reselection / From E-UTRA RRC_IDLE to 1xRTT Dormant / 1xRTT cell is higher reselection priority than E-UTRA (Srxlev > ThreshX, HighP)
	The purpose of this test case is to verify that the UE reselects a 1xRTT cell when higher priority cell is detected and cell reselection criteria met (refer to clause 5.2.4.5 of TS 36.304).
	
	
	
	
	

	
	36.523-1
	6.2.3.10a
	Rel-9
	Inter-RAT cell reselection / From E-UTRA RRC_IDLE to 1xRTT Dormant / 1xRTT cell is lower reselection priority than E-UTRA (Squal < ThreshServing, LowQ and Srxlev > ThreshX, LowP)
	The purpose of this test case is to verify that the UE reselects a 1xRTT cell when lower priority cell is detected and cell reselection criteria met (refer to clause 5.2.4.5 of TS 36.304).
	
	
	
	
	


4
Conclusions and proposal

It is proposed to consider this updated list of features and/or scenarios as identified above as the new baseline for the Work Plan of LTE/SAE protocol testing part. In addition, to conclude whether CSG and Hybrid cell related test scenarios with RSRQ related parameters are necessary or not. We prefer not to have CSG and Hybrid cell related test scenario in this activity. If these are necessary, it would be better to establish in a separate activity. 
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