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5.1.6
Measurements for Handover

5.1.6.1
Monitoring of FDD cells on the same frequency

The UE shall be able to perform intra-frequency measurements simultaneously for data reception from the active set cell/s. If one or several compressed mode pattern sequences are activated, intra frequency measurements can be performed between the  transmission gaps. During the measurement process of cells on the same frequencies, the UE shall find the necessary synchronisation to the cells to measure using the primary and secondary synchronisation channels and also the knowledge of the possible scrambling codes in use by the neighbouring cells.
The number of intra-frequency cells which the UE is able to measure and report to the UTRAN depends on the amount of time available to perform these measurements i.e. the time left by the activation of all compressed mode pattern sequences the UTRAN may activate is able to support depending on its capability (FDD, TDD, GSM). The rules to derive the number of cells which can be reported by the UE depending on the characteristics of the activated compressed mode patterns are given in 25.133.
5.1.6.2
Monitoring cells on different frequencies

5.1.6.2.1
Monitoring of FDD cells on a different frequency

Upper layers may ask FDD UE to perform preparation of inter-frequency handover to FDD. In such case, the UTRAN signals to the UE the neighbour cell list and if needed, the compressed mode parameters used to make the needed measurements. Setting of the compressed mode parameters defined in [3] for the preparation of handover from UTRA FDD to UTRA FDD is indicated in the following section. 
Measurements to be performed by the physical layer are defined in [3].

5.1.6.2.1.1
Setting of parameters for transmission gap pattern sequence with purpose “FDD” measurements 
During the transmission gaps, the UE shall perform measurements so as to be able to report to the UTRAN the frame timing, the scrambling code and the Ec/Io of Primary CCPCH of up FDD cells in the neighbour cell list. 


	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


When requiring the UE to monitor inter-frequency FDD cells, the UTRAN may use any transmission gap pattern sequence with transmission gaps of length 5, 7, 10 and 14 slots.

The time needed by the UE to perform the required inter-frequency measurements according to what has been requested by the UTRAN depends on the transmission gap pattern sequence characteristics such as e.g. TGD, TGPL and TGPRC. The rules to derive these measurement times are given in 25.133.



	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


5.1.6.2.2
Monitoring of TDD cells

Upper layers may ask dual mode FDD/TDD UE to perform preparation of inter-frequency handover to TDD. In such case, the UTRAN signals to the UE the handover monitoring set, and if needed, the compressed mode parameters used to make the needed measurements. Setting of the compressed mode parameters defined in [3] for the preparation of handover from UTRA FDD to UTRA TDD is indicated in the following section. Measurements to be performed by the physical layer are defined in section 5.

5.1.6.2.2.1
Setting of the compressed mode parameters

When compressed mode is used for cell acquisition at each target TDD frequency, the parameters of compressed mode pattern are fixed to be:

	TGL
	TGD
	TGP
	PD

	
	
	
	


NOTE:
settings for cell acquisition are FFS.

5.1.6.2.2.2
Setting of compressed mode parameters with prior timing information between FDD serving cell and TDD target cells 

When UTRAN or UE have this prior timing information, the compressed mode shall be scheduled by upper layers with the intention that SCH on the specific TDD base station can be decoded at the UE during the transmission gap.

	TGL
	SFN
	SN

	4
	(calculated by UTRAN)
	(calculated by UTRAN)


5.1.6.2.3
Monitoring of GSM cells

Upper layers may ask a dual RAT FDD/GSM UE to perform preparation of inter-frequency handover to GSM. In such case, the UTRAN signals to the UE the neighbour cell list and, if needed, the compressed mode parameters used to make the needed measurements. 

The involved measurements are covered by 3 measurement purposes “GSM RSSI”  (Section 5.1.6.2.3.1), “GSM BSIC identification” (Section 5.1.6.2.3.2) and “ GSM BSIC reconfirmation” (Section 5.1.6.2.3.3). A different transmission gap pattern sequence is supplied for each measurement purpose. This implies that when the UE is monitoring GSM, up to 3 transmission gap pattern sequences can be activated by the UTRAN.

5.1.6.2.3.1
Setting of parameters for transmission gap pattern sequence  with purpose “GSM RSSI”
When compressed mode is used for GSM RSSI measurements, any transmission gap pattern sequence can be used which contains transmission gap of lengths 3, 4, 7, 10 or 14 slots. 
	
	
	
	
	

	
	
	
	
	



In order to fulfil the expected GSM power measurements requirement, the UE can get effective measurement samples during a time window of length equal to the transmission gap length reduced by an implementation  that includes the maximum allowed delay for a UE's synthesiser to switch from one FDD frequency to one GSM frequency and switch back to FDD frequency, plus some additional implementation margin.
The number of samples that can be taken by the UE during the allowed transmission gap lengths and their distribution over the possible GSM frequencies is given in 25.133.

5.1.6.2.3.2
Setting of parameters for  transmission gap pattern sequence with purpose “GSM initial BSIC identification” 
The setting of the compressed mode parameters is described in this section when used for first SCH decoding of one cell when there is no knowledge about the relative timing between the current FDD cells and the neighbouring GSM cell.


The table below gives a set of reference transmission pattern gap sequences that  might be used to perform BSIC identification i.e. initial FCCH/SCH acquisition.
The time available to the UE to perform BSIC identification is equal to the transmission gap length minus an implementation margin that includes the maximum allowed delay for a UE's synthesiser to switch from one FDD frequency to one GSM frequency and switch back to FDD frequency, , the UL/DL timing offset, and the inclusion of the pilot field in the last slot of the transmission gap for the case of downlink compressed mode. 
	
	
	
	
	


	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


	
	TGL1

[slots]
	TGL2

[slots]
	TGD

[slots]
	TGPL1

[frames]
	TGPL2

[frames]
	Tidentify abort 

[s]
	Nidentify_abort

[patterns]

	Pattern 1
	7
	0
	0
	3
	0
	1.53
	51

	Pattern 2
	7
	0
	0
	8
	0
	5.20
	65

	Pattern 3
	7
	7
	47
	8
	0
	2.00
	25

	Pattern 4
	7
	7
	38
	12
	0
	2.88
	24

	Pattern 5
	14
	0
	0
	8
	0
	1.76
	22

	Pattern 6
	14
	0
	0
	24
	0
	5.04
	21

	Pattern 7
	14
	14
	45
	12
	0
	1.44
	12

	Pattern 8
	10
	0
	0
	12
	0
	2.76
	23

	Pattern 9
	10
	10
	75
	12
	0
	1.56
	13

	Pattern 10
	8
	0
	0
	8
	0
	2.80
	35

	Pattern 11
	8
	0
	0
	4
	0
	1.52
	38






For the above listed compressed mode patterns sequences, Nidentify abort indicates the maximum number of patterns from the transmission gap pattern sequence which may be devoted by the UE to the identification of the BSIC of a given cell.  Tidentify abort times have been derived assuming the serial search and two SCH decoding attempts since the parallel search is not a requirement for the UE. 

Each pattern corresponds to a different compromise between speed of GSM SCH search and rate of use of compressed frames. 
Requirements are set in 25.133 to ensure a proper behaviour of the UE depending on the signalled parameters.







5.1.6.2.3.3
Setting of parameters for transmission gap pattern sequence with purpose  “GSM BSIC reconfirmation”. 

BSIC reconfirmation is performed by the UE using a separate compressed mode pattern sequence (either the same as for BSIC identification or a different one). When the UE starts BSIC reconfirmation for one cell using the compressed mode pattern sequence signalled by the UTRAN, it has already performed at least one decoding of the BSIC (during the initial BSIC identification).

UTRAN may have some available information on the relative timing between GSM and UTRAN cells. Two alternatives are considered for the scheduling of the compressed mode pattern sequence by the UTRAN for BSIC reconfirmation depending on whether or not UTRAN uses the timing information provided by the UE.

The requirements on BSIC reconfirmation are set in 25.133 independently of how the transmission gap pattern sequence are scheduled by the UTRAN. These requirements apply when the GSM SCH falls within the transmission gap of the transmission gap pattern sequence with a certain accuracy. The UTRAN may request the UE to re-confirm several BSICs within a given transmission gap.


The UTRAN may use any transmission gap pattern sequence with transmission gap length 5, 7, 8, 10 or 14 slots for BSIC reconfirmation. For the following reference transmission gap pattern sequences, Tre-confirm_abort indicates the maximum time allowed for the re-confirmation of the BSIC of one GSM cell in the BSIC re-confirmation procedure, assuming a worst-case GSM timing. This parameter is signalled by the UTRAN to the UE with the compressed mode parameters.

	
	TGL1

[slots]
	TGL2

[slots]
	TGD

[slots]
	TGPL1

[frames]
	TGPL2

[frames]
	Tre-confirm_abort [s]
	Nre-confirm_abort

[patterns]

	Pattern 1
	7
	0
	0
	3
	0
	1.29
	43

	Pattern 2
	7
	0
	0
	8
	0
	4.96
	62

	Pattern 3
	7
	0
	0
	15
	0
	7.95
	53

	Pattern 4
	7
	7
	69
	23
	0
	9.89
	43

	Pattern 5
	7
	7
	69
	8
	0
	2.64
	33

	Pattern 6
	14
	0
	0
	8
	0
	1.52
	19

	Pattern 7
	14
	14
	60
	8
	0
	0.80
	10

	Pattern 8
	10
	0
	0
	8
	0
	1.76
	22

	Pattern 9
	10
	0
	0
	24
	0
	4.80
	20

	Pattern 10
	8
	0
	0
	8
	0
	2.56
	32

	Pattern 11
	8
	0
	0
	23
	0
	7.82
	34

	Pattern 12
	7
	7
	47
	8
	0
	1.76
	22

	Pattern 13
	7
	7
	38
	12
	0
	2.64
	22

	Pattern 14
	14
	0
	0
	24
	0
	4.80
	20

	Pattern 15
	14
	14
	45
	12
	0
	1.20
	10

	Pattern 16
	10
	0
	0
	12
	0
	2.52
	21

	Pattern 17
	10
	10
	75
	12
	0
	1.32
	11

	Pattern 18
	8
	0
	0
	4
	0
	1.28
	32


NOTE:
it is to be decided within RAN WG4 whether 18 patterns should be kept for BSIC reconfirmation.

5.1.6.2.3.3.1 Asynchronous BSIC reconfirmation 

In this case, the UTRAN provides a transmission gap pattern sequence without using information on the relative timing between UTRAN and GSM cells.

The way the UE should use the compressed mode pattern for each cell in case the BSIC reconfirmation is required for several cells is configured by the UTRAN using the Nre-confirm_abort parameter which is signalled with the transmission gap pattern sequence parameters. Requirements are set in 25.133 to ensure a proper behaviour of the UE depending on the signalled parameters.

5.1.6.2.3.3.2 Synchronous BSIC reconfirmation

When UTRAN  has prior timing information, the compressed mode can be scheduled by upper layers with the intention that SCH(s) (or FCCH(s) if needed) of one or several specific GSM cells can be decoded at the UE during the transmission gap(s) i.e. the transmission gap(s) are positioned so that the SCH(s) of the target GSM cell(s) are in the middle of the effective measurement gap period(s). Which BSIC is to be reconfirmed within each gap is not explicitly signalled, but determined by the UE based on prior GSM timing measurements
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