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1. Introduction

The TTCN of the GCF WI-010 Idle Mode test cases 6.1.2.2, 6.1.2.3, 6.1.2.4 & 6.1.2.5 has been available for several months, and the SS verification teams have been working on those for several months as well. However these test cases are proving to be very difficult to verify, due to the use of the method B of observation. 
Indeed evidence has been found that UE’s implemented in accordance with the core specifications will fail to meet the test requirements using the existing method & test procedure. 
This discussion document aims at demonstrating the above statement & proposing alternative ways of fulfilling the test requirements. 

The test case 6.1.2.3 is taken as an example in the following sections, but the same would also apply to the other Idle Mode test cases mentioned in the title. 
The test case 6.1.2.3 (Idle Mode HCS Cell Reselection test case) verifies that the UE performs the cell reselection correctly for hierarchical cell structures, which is done according to the HCS priority, the received signal quality value Q and the quality level threshold criterion H.
In section 2.1, we describe what the test case does with respect to its purpose.

In section 2.2, we examine the flaws when test method B is employed for verifying the test requirements. 
In section 2.3, we propose new alternative methods to be used in test case 6.1.2.3.
2. Discussion

2.1 Description of what the test case tests with respect to its purpose
Based on the clauses 5.2.2 and 5.2.6.14 of TS 25.304, the part of the requirement relevant to the test case 6.1.2.3 has been highlighted in yellow and is given below.
6.1.2.3.2
Conformance requirement

1.
When camped normally, the UE shall execute the cell reselection evaluation process on the following occasions/triggers:

1.1
UE internal triggers, so as to meet performance as specified in TS 25.133 for FDD mode and in TS 25.123 for TDD mode.

1.2
When information on the BCCH used for the cell reselection evaluation procedure has been modified.

2.
Cell Reselection Criteria for hierarchical cells:

2.1
The quality level threshold criterion H for hierarchical cell structures is used to determine whether prioritised ranking according to hierarchical cell re-selection rules shall apply, and is calculated from the Q, Qhcs, TEMP_OFFSET and PENALTY_TIME parameters.

2.2
The UE shall perform ranking of all cells that fulfil the S criterion among all cells that have the highest HCS_PRIO among those cells that fulfil the criterion H >= 0.

2.3
The cells shall be ranked according to the R criteria. The best ranked cell is the cell with the highest R value. If an FDD cell is ranked as the best cell, the UE shall perform cell re-selection to that FDD cell. If a TDD cell is ranked as the best cell, the UE shall perform cell re-selection to that TDD cell.
2.4
In all cases, the UE shall reselect the new cell, only if the cell reselection criteria are fulfilled during a time interval Treselection. 

2.5
The cell-ranking criterion R is derived from Q, Qhyst, Qoffset, TEMP_OFFSET, PENALTY_TIME.

The test case makes UE camp on to Cell 1 and forces a Cell Reselection to Cell 3 based on HCS Priority (H>0 for Cell 1 and 3) and then forces a Cell Reselection to Cell 2 based on Cell Ranking R (Equal HCS priority and H>0).
2.2 Examining the flaws when test method B is employed and their impacts on UE behaviour on Cell Reselections.
The currently employed test method B is a case where UE is continuously paged by the SS on all cells at the start of the test and responds to RACH requests from the UE with RRC CONNECTION REJECT message which causes the UE to return to Idle mode.

When receiving the RRC CONNECTION REJECT message the UE shall re-act as specified in 25.331 section 8.1.3.9.

8.1.3.9
Reception of an RRC CONNECTION REJECT message by the UE

When the UE receives an RRC CONNECTION REJECT message on the downlink CCCH, it shall compare the value of the IE "Initial UE identity" in the received RRC CONNECTION REJECT message with the value of the variable INITIAL_UE_IDENTITY:

If the values are different, the UE shall ignore the rest of the message;

If the values are identical, the UE shall:

1>
stop timer T300 or T318, whichever one is running; and

1>
clear the entry for the RRC CONNECTION REJECT message in the table "Accepted transactions" in the variable TRANSACTIONS;

1>
if the UE has disabled cell reselection to a UTRA carrier due to an earlier RRC CONNECTION REJECT message, the UE shall resume cell reselection to that UTRA carrier;
[…]

1>
if the IE "wait time" = '0':

2>
enter idle mode;

2>
perform the actions specified in subclause 8.5.2 when entering idle mode from connected mode;

2>
consider the RRC establishment procedure to be unsuccessful;

2>
the procedure ends.

The UE will behave as per section 8.5.2, 25.331, i.e. it will perform a cell selection procedure identical to the one performed when leaving Connected mode as in section 5.2.7, TS 25.304. 
5.2.7
Cell Selection when leaving connected mode

5.2.7.1
UTRA case

When returning to idle mode from connected mode, the UE shall select a suitable cell to camp on. Candidate cells for this selection are the cell(s) used immediately before leaving connected mode. If no suitable cell is found, the UE shall use the Stored information cell selection procedure in order to find a suitable cell to camp on.
Since the UE has not actually transited into RRC Connected state, there is no candidate cells as described above. The UE now uses Stored Information Cell Selection procedure to camp on to a suitable cell as described in 5.2.3.1.1, Clause B of TS 25.304 as highlighted by yellow text.
5.2.3
Cell Selection Process

5.2.3.1
UTRA case

5.2.3.1.1
Description

The UE shall use one of the following two search procedures:

a)
Initial Cell Selection

This procedure requires no prior knowledge of which RF channels are UTRA carriers. The UE shall scan all RF channels in the UTRA bands according to its capabilities to find a suitable cell of the selected PLMN. On each carrier, the UE need only search for the strongest cell. Once a suitable cell is found this cell shall be selected.

b)
Stored Information Cell Selection

This procedure requires stored information of carrier frequencies and optionally also information on cell parameters, e.g. scrambling codes, from previously received measurement control information elements. Once the UE has found a suitable cell for the selected PLMN the UE shall select it. If no suitable cell of the selected PLMN is found the Initial cell selection procedure shall be started.
This procedure makes it mandatory for UE to store the carrier frequency, but rest of the parameters like scrambling code is optional. So different UE implementations will have different cell selection strategies in the above situation. Some UE might select the strongest Cell on the last used carrier, while other might select a cell that matches the previously stored scrambling code.

There is a possibility that after reception of the RRC Connection Reject message a UE will not select the last cell it was camped on before receiving the paging. 

With the continuous paging/RRC Connection Request/ RRC connection Reject procedure, the UE will be erroneously considered as camped on the non-intended cell, before it is actually able to do a Cell Reselection based on HCS criteria /Cell Ranking as it gets into this loop of having to do frequent Cell selections, there by not following the expected sequence of cell reselection.
2.3 Alternative method for testing the UE
As per TS 25.304 clause 5.2.7, when returning to idle mode from connected mode, the UE shall first try to select a suitable cell to camp on among the cells that were part of its Active Set (see text highlighted in green above). 
So if the SS brings the UE to the RRC Connected state & then releases the RRC Connection, the UE will have to select the cell it was previously camped on (only one candidate cell). In that way we get rid of the uncertainty due to the use of the RRC Connection Reject message.  

Taking the above remark into consideration, new observation strategies can be thought of to verify on which cell the UE is camped on: 

· Get the UE to trigger an MO call. An RRC Connection Request will be received on the cell the UE is camped on, thus verifying the test requirement. The SS sends an RRC Connection Setup message to bring the UE to CELL_DCH state. The UE answers with an RRC Connection Setup Complete, followed by a Service Request message. The SS sends back a Service Reject message to the UE & releases the RRC Connection. 
· Use a message sequence similar to the procedure C1 defined in 34.123-1 Annex C. The SS sends a Paging Type 1 message on the cell the UE is supposed to be camped on. An RRC Connection Request should be received on that cell, thus verifying the test requirement. The SS sends an RRC Connection Setup message to bring the UE to CELL_DCH state. The UE answers with an RRC Connection Complete, followed by an Initial Direct Transfer message. The SS simply releases the RRC Connection. 

· Configure the cells in the test cases in such a way that they belong to the same PLMN, but have different Location Area Code (LAC). The method C could then be used, because everytime the UE reselects to a new cell, it will trigger a Routing Area Update or Location Area Update. 

Other alternatives are also possible, but have not been considered in this discussion document. 
3. Conclusion and proposal

In this document, we have analyzed the design flaws when test method B is employed for testing some of the Idle mode test cases. 
Our conclusion is that the employed method would cause a conformant UE to fail the test as the method fail to take into consideration the uncertainty of the frequent cell selections that can happen when the UE has to handle a continuous paging/RRC Connection Request/RRC connection Reject procedure.
To allow that these test cases can be passed by standard-compliant UE’s, we propose that another test method is used, where the UE does not have to handle continuous paging & RRC Connection Reject for SS to ascertain that the UE has performed Cell Reselection to the intended Cell. 
Alternative methods have been proposed in section 2.3. We are not restricting the discussion to these three possibilities & would welcome any other alternative. 
However after careful review the supporting companies propose that the third alternative is the most simple & straightforward in term of prose & TTCN changes. An example of applying the third alternative to test case 6.1.2.3 is shown below for information. 
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6.1.2.3
HCS Cell reselection

6.1.2.3.1
Definition

Test to verify that the UE performs the cell reselection correctly for hierarchical cell structures. This shall be done according to the HCS priority, the received signal quality value Q and the quality level threshold criterion H.

6.1.2.3.2
Conformance requirement

1.
When camped normally, the UE shall execute the cell reselection evaluation process on the following occasions/triggers:

1.1
UE internal triggers, so as to meet performance as specified in TS 25.133 for FDD mode and in TS 25.123 for TDD mode.

1.2
When information on the BCCH used for the cell reselection evaluation procedure has been modified.

2.
Cell Reselection Criteria for hierarchical cells:

2.1
The quality level threshold criterion H for hierarchical cell structures is used to determine whether prioritised ranking according to hierarchical cell re-selection rules shall apply, and is calculated from the Q, Qhcs, TEMP_OFFSET and PENALTY_TIME parameters.

2.2
The UE shall perform ranking of all cells that fulfil the S criterion among all cells that have the highest HCS_PRIO among those cells that fulfil the criterion H >= 0.

2.3
The cells shall be ranked according to the R criteria. The best ranked cell is the cell with the highest R value. If an FDD cell is ranked as the best cell, the UE shall perform cell re-selection to that FDD cell. If a TDD cell is ranked as the best cell, the UE shall perform cell re-selection to that TDD cell.

2.4
In all cases, the UE shall reselect the new cell, only if the cell reselection criteria are fulfilled during a time interval Treselection. 

2.5
The cell-ranking criterion R is derived from Q, Qhyst, Qoffset, TEMP_OFFSET, PENALTY_TIME.

References

1.
TS 25.304, clause 5.2.2.

2.
TS 25.304, clause 5.2.6.1.4.

6.1.2.3.3
Test purpose

1.
Verify that the UE ignores cells with H<0 for reselection and that H is calculated from Qhcs. The modification of this parameter on the BCCH shall trigger the cell reselection evaluation process.

2.
Verify that the UE ranks cells based on both HCS priority and R. Qhyst, Qoffset, TEMP_OFFSET, PENALTY_TIME and Treselection are not applied so R equals CPICH_RSCP for FDD cells, and P-CCPCH RSCP for TDD cells.

6.1.2.3.4
Method of test
Initial conditions

SS shall indicate in System Information that HCS is in use.

Each cell shall include the other cells as neighbouring cells in System Information Block Type 11.

For FDD only:
Step a-c:

	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	LAC
	
	0001
	0002
	0003

	CPICH_Ec
	dBm/3.84 MHz
	-70
	-65
	-70

	HCS priority
	
	6
	7
	7

	Qhcss
	dBm
	-80
	-50
	-50

	Qhcsn=1
	dBm
	n/a
	-80
	-80

	Qhcsn=2
	dBm
	-50
	n/a
	-50

	Qhcsn=3
	dBm
	-50
	-50
	n/a

	Hs*
	dB
	10
	-15
	-20

	Hn=1*
	dB
	n/a
	10
	10

	Hn=2*
	dB
	-15
	n/a
	-15

	Hn=3*
	dB
	-20
	-20
	n/a


Step d-e:

	Qhcss
	dBm
	-80
	-50
	-50 -> -80

	Qhcsn=3
	dBm
	-50 -> -80
	-50 -> -80
	n/a

	Hs*
	dB
	10
	-15
	-20 -> 10

	Hn=3*
	dB
	-20 -> 10
	-20 -> 10
	n/a


Step f-g:

	Qhcss
	dBm
	-80
	-50 -> -80
	-80

	Qhcsn=2
	dBm
	-50 -> -80
	n/a
	-50 -> -80

	Hs*
	dB
	10
	-15 -> 15
	10

	Hn=2*
	dB
	-15 -> 15
	n/a
	-15 -> 15


For TDD only:

Step a-c:

	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	P-CCPCH RSCP
	dBm
	-69
	-74
	-79

	HCS priority
	
	6
	7
	7

	Qhcss
	dBm
	-89
	-59
	-59

	Qhcsn=1
	dBm
	n/a
	-89
	-89

	Qhcsn=2
	dBm
	-59
	n/a
	-59

	Qhcsn=3
	dBm
	-59
	-59
	n/a

	Hs*
	dB
	20
	-15
	-20

	Hn=1*
	dB
	n/a
	20
	20

	Hn=2*
	dB
	-15
	n/a
	-15

	Hn=3*
	dB
	-20
	-20
	n/a


Step d-e:

	Qhcss
	dBm
	-89
	-59
	-59 -> -89

	Qhcsn=3
	dBm
	-59 -> -89
	-59 -> -89
	n/a

	Hs*
	dB
	20
	-15
	-20 -> 10

	Hn=3*
	dB
	-20 -> 10
	-20 -> 10
	n/a


Step f-g:

	Qhcss
	dBm
	-89
	-59 -> -89
	-89

	Qhcsn=2
	dBm
	-59 -> -89
	n/a
	-59 -> -89

	Hs*
	dB
	20
	-15 -> 15
	10

	Hn=2*
	dB
	-15 -> 15
	n/a
	-15 -> 15


Test procedure

Method C is applied.

a)
The SS activates the cells 1-3 and monitors them for random access requests from the UE.

b)
The UE is switched on.

c)
The SS waits for random access requests from the UE.

d)
The SS changes Qhcs for Cell 3, and notifies UE of the BCCH modification.

e)
The SS waits for random access requests from the UE.

f)
The SS changes Qhcs for Cell 2, and notifies UE of the BCCH modification.

g)
The SS waits for random access requests from the UE.

6.1.2.3.5 
Test requirements

1)
In step c), after the UE has responded on Cell 1, it shall not respond on any other cell within 1 min.

2)
In step e), the UE shall respond on Cell 3.

3)
In step g), the UE shall respond on Cell 2.
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