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1.
Introduction
Cell reselection behaviour consists following 2 processes:

· Performing measurements for cell reselection depending on measurement rule
· Evaluation of measured results against cell reselection criteria
Current test coverage of the latter is reviewed in [1]. This document summarizes the test coverage of the former i.e. measurement rule.
2.
Discussion

Based on the measurement rules for cell re-selection in clause 5.2.4.2 of TS 36.304 core specification and clause 5.2.6.1.2a of TS 25.304 core specification (as highlight in Annex), the UE may omit measurement base on the configurable Sintrasearch, Snonintrasearch, Sprioritysearch1 and Sprioritysearch2 (hereafter refer as S-threshold) value against with the current serving cell signaling level.  

It is clear that the purpose of these configured S-threshold is to enable UE to save battery power consumption by allowing omitting measurement process. From UE perspective, this omitting measurement is optional but attractive feature. However, from system perspective, it is essential that the UE performs measurements e.g. always on higher priority layer even with S-threshold provided.
In LTE SIG work plan, there is currently only one test scenario that cater for measurement rule aspect as follow:

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

	
	36.523-1
	6.1.2.13
	Rel-8
	Cell re-selection, Sintrasearch, Sintersearch
	The purpose of this test case is to verify that the UE performs measurements and evaluation of intra/inter frequency cells if the serving cell attribute is below “Sintrasearch/Sintersearch”
	NEC, CATR,
	RP#46
	0%
	
	TS 36.304 v1.0.0 clause 5.2.4
TS 36.300 v8.2.0 clause 10.1.1.2

“Measurements may be omitted if the serving cell attribute fulfils particular search or measurement criteria


There are 3 types of UE behaviour specified for measurement rule:

a) measurements can be omitted completely

b) measurements shall be performed, but slowly (every multiples of 60[s])

c) measurements shall be performed (every multiples of DRX cycle)
Among 3 types of behaviors, type b) is newly introduced behaviour from Release-8 by Priority based cell reselection. Since priority based reselection is only algorithm applicable for cell reselection with E-UTRA. the UE will decides one of the 3 behaviors according to (serving cell quality) and (target RAT/frequency priority). Based on the above test scenario, the possible list of testing purposes (TP) based on measurement rules aspect are as follow:
Table 1 Test coverage for measurement rule
	TP #
	Source RAT
	Serving cell quality
	Target RAT/ frequency
	Target RAT/ freq. reselection priority
	Measurements for cell reselection
	Test coverage

	1
	E-UTRA
	Sserving > S(non)intrasearch
	E-UTRA intra-frequency
	-
	Omit (a)
	TC 6.1.2.13 (TP1)

	2
	
	
	E-UTRA inter-frequency
	Higher
	Perform slowly (b)
	TC 6.1.2.13 (TP3)

	3
	
	
	
	Equal or lower
	Omit (a)
	TC 6.1.2.13 (TP2)

	4
	
	
	Inter-RAT (UTRA)
	Higher
	Perform slowly (b)
	N/A (Point 1)

	5
	
	
	
	Lower (NOTE)
	Omit (a)
	N/A (Point 2)

	6
	
	Sserving < S(non)intrasearch
	E-UTRA intra-frequency
	-
	Perform normally (c)
	TC 6.1.2.13 (TP1)

	7
	
	
	E-UTRA inter-frequency
	Higher
	
	N/A (Point 3)

	8
	
	
	
	Equal or lower
	
	TC 6.1.2.13 (TP2)

	9
	
	
	Inter-RAT (UTRA)
	Higher
	
	N/A (Point 4)

	10
	
	
	
	Lower (NOTE)
	
	N/A (Point 5)

	11
	UTRA
	Sserving > Sprioritysearch1/2
	Inter-RAT (E-UTRA)
	Higher
	Perform slowly (b)
	TC 6.2.3.4 (TP1)

	12
	
	
	
	Lower (NOTE)
	Omit (a)
	N/A (Point 6)

	13
	
	Sserving <= Sprioritysearch1/2
	Inter-RAT (E-UTRA)
	Higher
	Perform normally (c)
	TC 6.2.3.3 (TP2)

	14
	
	
	
	Lower (NOTE)
	
	TC 6.2.3.3 (TP1)


NOTE: Assigning equal priority to inter-RAT layer is restricted in spec.
As illustrate in the tables above, the available test coverage does not cater for measurement rule to be adopt for some inter-RAT measurement aspect and one inter-frequency measurement aspect
. 
	Point #
	Observation
	Proposal

	Point 1
	The slow measurement on higher priority layer is introduced in Rel-8 and unique
	To be covered by new TC

	Point 2
	Using slow measurements or normal measurements depending on priority of target layer, is introduced in Rel-8 and unique. However, there is nothing to verify the test case for UE to omit measurement. 
	 To leave as is

	Point 3
	The UE behaviour is the same the case when Snonintrasearch are not present e.g. TC 6.1.2.15, and not unique.
	To leave as is

	Point 4
	The UE behaviour is the same the case when Snonintrasearch are not present e.g. TC 6.2.3.5, and not unique.
	To leave as is

	Point 5
	The UE behaviour is the same the case when Snonintrasearch are not present e.g. TC 6.2.3.13, and not unique.
	To leave as is

	Point 6
	Using slow measurements or normal measurements depending on priority of target layer, is introduced in Rel-8 and unique. However, there is nothing to verify the test case for UE to omit measurement.
	 To leave as is


Proposal 1: To introduce additional test scenarios for UE to perform/omit inter-RAT measurement upon S-threshold is configured.
Proposal Test Scenario is as follow:

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

	
	36.523-1
	6.2.3.30
	Rel-8
	Inter-RAT cell reselection failure from GPRS Packet_transfer to E-UTRA
	MS is in NC2 mode.

In “MS Radio Access Capability” IE :

“GERAN to E-UTRA support in GERAN packet transfer mode = 10  or higher”

Uplink data transfer is ongoing. 

MS sends PACKET MEASUREMENT REPORT including the E-UTRA cells in the neighbor list.

SS sends PACKET CELL CHANGE ORDER for the E-UTRA cell as the target cell.

MS sends RRC CONNECTION REQUEST to the new E-UTRA cell.

SS sends  RRC CONNECTION REJECT to the MS.

MS sends PACKET CHANNEL REQUEST to the old cell.

SS sends Packet Uplink Assignment (Single block assignment).

MS sends PACKET CELL CHANGE FAILURE to the old GERAN cell.

Uplink data transfer is continued and completed in the old GERAN cell.
	RIM
	
	80%
	GP-100626
	Handled by GERAN

	<skipped row>

	
	36.523-1
	6.1.2.32
	Rel-8
	Inter-RAT cell re-selection / From E-UTRA RRC_IDLE to UTRA_Idle, Snonintrasearch
	The purpose of this test case is to verify that the UE performs measurements and evaluate on higher priority inter RAT cells even when the serving cell attribute is above “Snonintrasearch”.
	Panasonic
	
	0%
	
	TS 36.304 v8.8.0 clause 5.2.4


	
	
	
	
	
	
	
	
	
	
	

	6.3 Closed Subscriber Group cells
	
	
	Huawei
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4.
Annex (for reference)
[TS 36.304, clause 5.2.4.2]

When evaluating for reselection purposes cell selection criterion or SnonServingCell,x, the UE shall use parameters provided by the serving cell.

Following rules are used by the UE to limit needed measurements:

-
If Sintrasearch is sent in the serving cell and SServingCell > Sintrasearch, UE may choose to not perform intra-frequency measurements.

-
If SServingCell <= Sintrasearch, or Sintrasearch is not sent in the serving cell UE shall perform intra-frequency measurements.

-
The UE shall apply the following rules for E-UTRAN inter-frequencies and inter-RAT frequencies which are indicated in system information and for which the UE has priority provided as defined in 5.2.4.1:
-
For an E-UTRAN inter-frequency or inter-RAT frequency with a reselection priority higher than the reselection priority of the current E-UTRA frequency the UE shall perform measurements of higher priority E-UTRAN inter-frequency or inter-RAT frequencies according to [10].

-
For an E-UTRAN inter-frequency with an equal or lower reselection priority than the reselection priority of the current E-UTRA frequency and for inter-RAT frequency with lower reselection priority than the reselection priority of the current E-UTRAN frequency:
-
If Snonintrasearch is sent in the serving cell and SServingCell > Snonintrasearch UE may choose not to perform measurements of E-UTRAN inter-frequencies or inter-RAT frequency cells of equal or lower priority.
-
If SServingCell <= Snonintrasearch or Snonintrasearch is not sent in the serving cell the UE shall perform measurements of E-UTRAN inter-frequencies or inter-RAT frequency cells of equal or lower priority according to [10].

       Where SServingCell is the Srxlev-value of the serving cell.
[TS 25.304, clause 5.2.6.1.2a]

The measurement rules below apply in Idle, URA_PCH, CELL_PCH states. In CELL_FACH state the UE is required to perform measurements of inter-frequency and inter-RAT cells listed in system information according to requirements specified in [10]. UE specific priorities are not applied in camped on any cell state.
If the UE has received absolute priority information for inter-frequency layers, the UE shall follow these rules:

-
The UE shall perform measurements of inter-frequency layers with a priority higher than the priority of the current serving layer.
NOTE:
The rate of these measurements may vary depending on whether Srxlev and Squal of the serving cell are above or below Sprioritysearch1 and Sprioritysearch2. This is specified in [10].

-
When the UE in camped normally state, has only dedicated priorities other than for the current frequency, the UE shall consider the current frequency to be the lowest priority frequency (i.e. lower than the eight network configured values).
-
For inter-frequency layers with a priority equal or lower than the priority of the current serving layer:
-
If SrxlevServingCell > Sprioritysearch1 and SqualServingCell > Sprioritysearch2 the UE may choose not to perform measurements of inter-frequency layers of equal or lower priority.

-
If SrxlevServingCell <= Sprioritysearch1 or SqualServingCell <= Sprioritysearch2 the UE shall perform measurements of inter-frequency layers of equal or lower priority.

-
The UE shall not perform measurements of inter-frequency layers for which the UE has no absolute priority.
If the UE has received absolute priority information for inter-RAT layers, the UE shall follow these rules:

-
The UE shall perform measurements of inter-RAT layers with a priority higher than the priority of the current serving cell.
NOTE:
The rate of these measurements may vary depending on whether Srxlev and Squal of the serving cell are above or below Sprioritysearch1 and Sprioritysearch2. This is specified in [10].

-
For inter-RAT layers with a priority lower than the priority of the current serving cell:
-
If SrxlevServingCell > Sprioritysearch1 and SqualServingCell > Sprioritysearch2 the UE may choose not to perform measurements of inter-RAT layers of lower priority.

-
If SrxlevServingCell <= Sprioritysearch1 or SqualServingCell <= Sprioritysearch2 the UE shall perform measurements of inter-RAT layers of lower priority.

-
The UE shall perform measurements according to subclause 5.2.6.1.1 for inter-RAT layers for which the UE has no absolute priority. For all inter-RAT layers belonging to one RAT, either the rules above or the rules in subclause 5.2.6.1.1 or 5.2.6.1.2 shall apply.
