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1. Introduction

This document proposes a requirement on the usage of measurement occasions and a corresponding test case for UEs in CELL-FACH state receiving an MBMS service, to limit the impact of the measurement occasions on the received MBMS service. 

Although this document only deals with CELL-FACH state it is also briefly discussed whether not similar requirements could be defined for other RRC states. The impact on the MBMS data reception is given by the amount of data that will be lost due to the inter-frequency and inter-RAT measurements and not what was the cause for them. 

2. Analysis 

2.1. CELL-FACH 

In documents [1] and [2] the impact of measurement occasions in CELL-FACH state on MBMS reception and MBMS demodulation was discussed.  It was agreed that measurement occasions larger than 25% of the MTCH TTI should be avoided. However, it needs to be considered here, that there is only one definition of the measurement occasion which applies to all Releases and UEs regardless whether a UE is in an MBMS session or not. The measurement occasion length is defined as the TTI of the largest S-CCPCH carrying the FACH and no MBMS related information. Furthermore the measurement performance was only tightened from Rel-6 onwards. As a consequence larger measurement occasions e.g. 20ms may be used by the network either for mobility performance purposes or transport reasons on the FACH. As a consequence a UE in Cell-FACH state receiving an MBMS service would be requested to shorten these measurement occasions to a maximum of 25% of the MTCH TTI not to impact the MBMS QoS to much. On the other hand the identification performance can only be based o the shortened measurement occasion. As a consequence a new test case in TS25.133 is proposed for a UE in Cell-FACH state, furthermore in TS25.133 section 8.4. the usage of measurement occasions is clarified. In [4] it was proposed to test this requirement with a single link test as a test case involving multiple links would mainly be dependent on the link offset means the synchronisation offset of the network and not on the UE demodulation performance.  In document [4] the ideal case for a multi link MBMS reception with a link offset corresponding to the measurement occasion length was shown. In the graph below the worst case for a multi link scenario with respect to impact of measurement occasions is shown. All 3 links are synchronised and compared against a single link scenario. It is clearly shown that the single link scenario compared to the synchronised multi link scenario shows the same dependencies thus for the sake of simplicity it is proposed to use the single link scenario as a test case.
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Figure 1: Comparison of 3RL soft combining all MBMS links synchronised against single link reception. Graphs are shown for uninterrupted reception, 10ms and 20ms measurement occasion gap every 80ms. 

A measurement density of 10ms or 20 ms every 80ms is compared against the uninterrupted reception in Table 1 for the VA3 case. 

Table 1

	VA3
	Required Ec/Ior dB

	MTCH BLER
	Single link no DRX
	10 ms measurement occasion 
	20 ms measurement occasion

	10^-2
	-5.9
	-4.5
	-1.9

	10^-1
	-8.0
	-6.9
	-4.7


Figure 2 shows the corresponding simulations for AWGN which show the same behaviour. However here only the single link is simulated as in AWGN no extra diversity from multiple links exist.

[image: image2.emf]-12 -11 -10 -9 -8 -7 -6 -5 -4

10

-4

10

-3

10

-2

10

-1

10

0

Ec/Ior, dB

BLER

MTCH, 256 kbps, 40ms TTI, static channel, no combining, G=0dB

no DRX

N_TTI = 1, k = 3

N_TTI = 2, k = 2


Figure 2: MTCH single link simulations are shown for uninterrupted reception, 10ms and 20ms measurement occasion gap every 80ms. 

A measurement density of 10ms or 20 ms every 80ms is compared against the uninterrupted reception in Table 2 for the AWGN case.  

Table 2

	AWGN
	Required Ec/Ior dB

	MTCH BLER
	Single link no DRX
	10 ms measurement occasion 
	20 ms measurement occasion

	10^-2
	 -10.6
	-9
	-6.5 

	10^-1
	-10.7
	-9.2
	-6.7


Comparing the results above from uninterrupted and interrupted measurement occasions due to measurement occasions it becomes obvious that a restriction to 25% of an MTCH TTI is required as the maximum.

However, as measurement occasions are not settable themselves larger values may appear due to FACH transport considerations or just because sufficient measurement performance is needed for Rel99 to Rel5 mobiles*.

* Note: Inter-frequency measurement performance was improved from Rel-6 onwards.

 The value from table 2 (for 10ms measurement occasion at BLER =10^-2 + implementation margin [3dB]) are considered for the test case.

As a consequence it needs to be ensured that a UE in an MBMS session uses only that duration of the measurement occasion length which corresponds to 25% of the MTCH TTI at the maximum. Furthermore it needs to be ensured that the UE selects the correct S-CCPCH for the measurement occasion calculation means the S-CCPCH carrying the MBMS channels shall not be considered.

The corresponding test case is captured in section 3.

2.2. Other RRC states

For other RRC states than CELL-FACH it needs to be considered whether also general requirements would be needed.  In CELL-PCH URA-PCH and idle the UE is currently free to perform inter-frequency or inter-RAT measurements whenever it wants, only a minimum number is defined in dependence of the DRX length. This is the main difference compared to CELL-FACH where measurements need to be performed according the specified measurement occasions. However comparing these states to CELL-FACH it is likely that the measurement activity is lower compared to that of CELL-FACH.

Good MBMS reception and mobility needs to be maintained at the same time. 

As a consequence the UE needs to perform measurements while receiving the MBMS data. Different possible ways to limit the data loss of MBMS and maintaining good mobility exist, one may think here of many possible solutions.

· Limit the amount of measurement to be performed during a specific MTCH TTI to that portion so that the data loss stays within a reasonable size compared to the applied coding (similar) as in CELL-FACH.

· Measurements need to be performed in dependence of the DRX cycle, thus in case of larger DRX cycles the loss of complete MTCH TTIs may be acceptable with respect to the MBMS QoS.

· ….. 

 If any requirement deemed necessary as not to limit the implementation freedom it should focus only on the achieved mobility and MTCH reception quality and not mandate any specific realisation. 

3. Proposal 

It is proposed to include a corresponding test case into TS25.133. Furthermore a clarification of the required shortening of the measurement occasion length is included in section 8.4.2.1 in addition the text in 8.4.2.1 on the S-CCPCH used for the FACH calculation is clarified. The proposed modifications are highlighted with change bars. The proposed test case intends to verify that the correct S-CCPCH is selected to calculate the measurement occasion and that the duration of the measurement occasion is shortened to 25% of the MTCH length at the maximum. The cell identification requirement is tested by a corresponding cell re-selection test case as no reporting is available in CELL-FACH state based on the reduced measurement occasion.

_______________________________________________________________

8.4.2.1
UE Measurement Capability

In CELL_FACH state, the UE shall be able to monitor up to

-
32 intra frequency FDD cells and

-
32 inter frequency cells, including

-
FDD cells distributed on up to 2 additional FDD carriers and

-
Depending on UE Capability, TDD mode cells, distributed on up to 3 TDD carriers, and

-
Depending on UE capability, 32 GSM cells distributed on up to 32 GSM carriers.

-
Depending on UE capability, the UE shall be able to monitor up to 16 intra frequency cells during IPDL gaps.
The requirements in section 9 on CPICH Ec/Io and RSCP measurements are applicable for a UE performing measurements according to this section. For inter-frequency FDD, TDD and GSM  cell re-selection, measurement occasions as specified in TS 25.331 are used to find and measure on other cells. 

It is defined below how the measurements on different systems and modes are performed given the time allocated to that system. The requirements in this section are based on an assumption that the time during the measurement occasions that is allocated to each of the different modes and systems shall be equally shared by the modes which the UE has capability for and that are in the monitored set signalled by the network. 

For this three parameters are defined:

NFDD is 0 or 1. If there are inter-frequency FDD cells in the neighbour list NFDD=1, otherwise NFDD=0.

NTDD is 0 or 1.  If the UE is capable of TDD and there are TDD cells in the neighbour list NTDD=1 otherwise NTDD =0.

NGSM is 0 or 1. If the UE is capable of GSM and there are GSM cells in the neighbour list, NGSM=1, otherwise NGSM =0.

The measurement time Tmeas is then defined as 
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where 

-
M_REP is the Measurement Occasion cycle length where K is given in Table 8.10A. K is the FACH measurement occasion length coefficient as specified in TS25.331

-
The FACH Measurement Occasion of NTTI frames will be repeated every NTTI * M_REP frame.
-
NTTI is the number of frames in each measurement occasion, equal to the length of the largest TTI on the SCCPCH monitored by the UE. FACHs that only carry MBMS logical channels (MTCH, MSCH, or MCCH) are excluded from measurement occasion calculations.
- 
A UE in an MBMS session uses only that part of the Measurement Occasion which corresponds to 25% of the MTCH TTI length at the maximum.
Table 8.10A: K values for each NTTI value

	NTTI
	K

	1
	3,4,5,6

	2
	2,3,4,5

	4
	2,3,4

	8
	1,2,3


The UE is assumed to measure periodically once every time period Tmeas on each of the modes and systems,  FDD inter frequency cells, TDD inter frequency cells and GSM carriers for which the corresponding parameter NFDD, NTDD  and NGSM is set to 1.

________________________________________________________________________________________

The below mentioned test case has the following intentions:

The Ue camps on cell 2 and receives the MBMS service. The UE shall calculate its measurement occasions according to the S-CCPCH carrying the FACH. The Ue must reduce the measurement occasion length to 25% of the MTCH TTI provided by S-CCPCH 2 at the maximum. At beginning of T2 cell number 1 becomes visible  The UE shall identify cell 1 and perform cell-reselection to that cell, the re-selection delay between beginning of T2 and the time when the UEs sends the Cell Update message shall be recorded. Furthermore the MTCH BLER during T1 shall not exceed the limit mentioned in the test.

A.5.5.X.X
Test Purpose and Environment

 The purpose of this test is to verify the requirement for the cell identification  for Ues in an MBMS PTM session and the required functionality on measurement occasions by use of a cell re-selection test case .

The test parameters are given in tables A.5.XA, A.5.YB , A.5YYB and A.5.ZZA The UE is requested to receive the MBMS service and monitor neighboring cells on 2 carriers. The maximum repetition period of the relevant system info blocks that needs to be received by the UE to camp on a cell shall be 1280 ms.

Table A.XX: General test parameters for Cell Re-selection in CELL_FACH

	Parameter
	Unit
	Value
	Comment

	initial condition
	Active cell 
	
	Cell2
	

	
	
	
	
	

	final condition
	Active cell 
	
	Cell1
	

	Access Service Class (ASC#0)
– Persistence value
	-
	1
	Selected so that no additional delay is caused by the random access procedure. The value shall be used for all cells in the test.

	HCS
	
	
	Not used

	T1
	s
	15(initial), 5 (repetition)
	

	T2
	s
	5
	


The transport and physical parameters of the S-CCPCH carrying the FACH are defined in Table A.5.XA and Table A.5.YB.

Table A.5.XA: Physical channel parameters for S-CCPCH_1 carrying the FACH.

	Parameter
	Unit
	Level

	Channel bit rate
	kbps
	60

	Channel symbol rate 
	ksps
	30

	Slot Format #I
	-
	4

	TFCI
	-
	OFF

	Power offsets of TFCI and Pilot fields relative to data field
	dB
	0


Table A.5.XB: Transport channel parameters for S-CCPCH_1
	Parameter
	FACH 

	Transport Channel Number 
	1 

	Transport Block Size
	480

	Transport Block Set Size
	480

	Transmission Time Interval
	20 ms

	Type of Error Protection
	Convolution Coding

	Coding Rate
	½

	Rate Matching attribute
	256

	Size of CRC
	16

	Position of TrCH in radio frame
	Fixed


The transport and physical parameters of the S-CCPCH carrying the MTCH are defined in Table A.5.YYA and Table A.5.ZZB.

Table A.5.YYA: Physical channel parameters for S-CCPCH_2 carrying the MTCH.

	Parameter
	Unit
	Level

	Channel bit rate
	kbps
	960

	Channel symbol rate 
	ksps
	480

	Slot Format #I
	-
	14

	TFCI
	-
	ON

	Power offsets of TFCI and Pilot fields relative to data field
	dB
	0


Table A.5.ZZB: Transport channel parameters for S-CCPCH_2
	Parameter
	FACH 

	Transport Channel Number 
	1

	Transport Block Size
	10240

	Transport Block Set Size
	10240

	Transmission Time Interval
	40ms

	Type of Error Protection
	Turbo Coding

	Coding Rate
	1/3

	Rate Matching attribute
	256

	Size of CRC
	16

	Position of TrCH in radio frame
	Fixed


Table A.5ABC: Cell specific test parameters for Cell re-selection in CELL_FACH state

	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T1
	T2

	UTRA RF Channel Number
	
	Channel 1
	Channel 2

	CPICH_Ec/Ior
	dB
	 -10 
	 -10 

	PCCPCH_Ec/Ior
	dB
	 -12 
	 -12 

	SCH_Ec/Ior
	dB
	 -12 
	 -12 

	PICH_Ec/Ior
	dB
	 -15 
	 -15 

	S-CCPCH_1_Ec/Ior
	dB
	-12
	-12

	S-CCPCH_2_Ec/Ior
	dB
	n.a.
	[-6]

	OCNS_Ec/Ior
	dB
	Note 1
	Note 1
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	dB
	-infinity
	0
	0
	-5
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	dBm/3.84 MHz
	 -70 

	CPICH_Ec/Io
	dB
	- infinity
	  -13 
	 -13 
	-16.2

	Propagation Condition 
	
	AWGN

	Cell_selection_
and_reselection_
quality_measure
	
	CPICH Ec/N0
	CPICH Ec/N0

	Qqualmin
	dB
	-20
	-20

	Qrxlevmin
	dBm
	-115
	-115

	UE_TXPWR_
MAX_RACH
	dBm
	21
	21

	Qoffset2s, n
	dB
	C1, C2: 0

	C2, C1: 0


	Qhyst2
	dB
	0
	0

	Treselection
	s
	0
	0

	Sintrasearch
	dB
	not sent
	not sent

	Sintersearch
	dB
	not sent
	not sent

	IE “FACH Measurement occasion info”
	
	sent
	sent

	FACH Measurement occasion cycle length coefficient
	
	2
	2

	Inter-frequency FDD measurement indicator
	
	TRUE
	TRUE

	Inter-frequency TDD measurement indicator
	
	FALSE
	FALSE

	Note 1. The power of the OCNS channel that is added shall make the total power from the cell to be equal to Ior.


3.1.1.1 A.5.5.2.2
Test Requirements
The cell re-reselection delay is defined as the time from the beginning of time period T2, to the moment when the UE camps on Cell 1, and starts to send preambles on the PRACH for sending the  CELL UPDATE message with cause value “cell reselection” in Cell 1.

The cell re-selection delay shall be less than 4.1s.
During T1 the MTCH BLER shall not exceed 1.0%.
The rate of correct cell reselections observed during repeated tests shall be at least 90%.

NOTE:
The cell re-selection delay in this case is expressed as: 
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Tidentify, interis specified in 8.4.2.3.2 as 2.66 s in this case.
The calculation based on the S-CCPCH carrying the FACH provides a measurement occasion of 20ms repeated every 80ms. As the MTCH TTI length is only 40ms this has to be shortened to a gap of 10ms every 80ms, the re-selection delay is based upon.

TSI: The time required for receiving all the relevant system information data according to the reception procedure and the RRC procedure delay of system information blocks defined in 25.331 for a UTRAN cell.1280 ms is assumed in this test case.

Note: 
Since 1280 ms is one of the typical values for repeating system information blocks, TSI of 1280 ms could be increased by the RRC procedure delay in order to allow the SIB repetition period of 1280 ms.

TRA: TRA is a delay is caused by the physical random access procedure described in TS 25.214 section 6.1. A persistence value is assumed to be 1 in this test case  and therefore TRA in this test case is 40 ms.
Note:
The maximum allowed time to be used to perform the measurements for a UE in an MBMS session may be smaller than the duration of the measurement occasion to fulfill the MBMS demodulation performance.

This gives a total of 4.01 s, allow 4,1s in the test case.

__________________________________________________________________________________________
4. Conclusion

It is proposed to continue the discussion on the need for requirements for all RRC states and whether above test case could be considered as a basis for further discussions.

It proposed to agree on the required changes for section 8.4.2.1 for the restrictions on the measurement occasion duration and the clarification on the S-CCPCH which shall be used for the measurement occasion calculation.

It is proposed to agree on the proposed test case for Annex 5. 

Siemens is willing to prepared a corresponding CR in document R4-050391 which includes the changes proposed to section 8 and/or Annex 5 if both or either of them are approved to progress on this issue.
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