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1. Introduction
In RAN4#47bis meetings, RAN4 has developed measurement period requirements for monitoring multiple frequencies and RATs. An editors note was put to 36.133 
[Editor’s note: Measurement requirements for unidentified cells (i.e., cell identification delay) in monitoring of multiple layers using gaps are yet to be specified. Requirements for measurements on inter-frequency E-UTRA TDD and other RATs (UTRAN TDD, cdma2000 and HRPD) when multiple layers are being monitored will need to be included into this section when the individual requirements for those RATs are defined in Section 8.1.2.]

The purpose of this contribution is to try to address this note.

2. E-UTRA and UTRA cell identification and measurement
As proposed in [1] we believe that cell identification performance requirements are already addressed for the case of multiple frequencies (of just one RAT) in the neighbour cell list, since , 
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And Tmeasurement_period_Inter_FDD is scaled by Nfreq
	Configuration
	Physical Layer Measurement period: TMeasurement_Period_FDD_Inter [ms]


	Measurement bandwidth [RB]

	0
	480 x NFreq
	6

	1 (Note)
	240 x NFreq
	50

	TBD
	TBD
	TBD

	Note: This configuration is optional


Although we note that in this respect, configuration 1 has half the measurement period of configuration 0, but it is clear that a scaling of half the cell identification time would not be possible when wider measurement bandwidth is in use, since the synchronisation sequences are transmitted over only the central part of the bandwidth. Some performance benefit might result from the measurement phase of cell identification but the major part of the effort is to identify the P-SCH and S-SCH sequences and these are not transmitted over the increased bandwidth, so we do not feel that that  the (optional) cell identification requirement should twice as tight for a 10Mhz BW cell . Since it is an optional requirement this may not be a huge issue, and also this issue is not specifically related to the monitoring of multiple RATs and frequencies but we mention it here as we propose modification to the Tidentify,inter formulation which would also allow change of this aspect.
Another aspect of the measurement period requirement which needs to be clarified is what kind of optional configurations may be supported by the UE when there is a mixture of carriers in the neighbour list, some of which have wide bandwidth, and some of which do not. For example, considering two inter-frequency carriers, one of which has 10MHz bandwidth cells on it, and one of which has 5MHz cells, we believe that it may not be appropriate to have different measurement periods for the different frequencies. Therefore we would propose that optional configuration 1 is only supported by UEs if all of the carriers being monitored have a measurement BW of 50 RBs or greater.
Considering now Tidentify,inter, this is currently defined by
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Considering, for now, the case of monitoring two 5MHz E-UTRAN inter frequency carriers, then Tmeasurement_Period_Inter_FDD would be scaled by a factor of 2 to 960ms according to the Nfreq scaling factor. Under the current definitions however, Tintra will also be scaled by a factor of 2. (since the minimum amout of time available for interfrequency measurements will double if the measurement period itself doubles). This means that the cell identification time requirement, Tidentify_Inter  will be absolutely uncompensated, and does not yet account for monitoring of multiple carriers.

Looking to the UTRA specifications which were the source for this formulation in 25.133, this has 
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In view of the need to keep 25.133 and 36.133 as similar as possible in their definitions (so that people working with both specifications do not become confused), we propose that a similar formulation is used for E-UTRA, and also that the interfrequency cell identification period is unaffected by the bandwidth of the target cell. Therefore we propose a definition along the following lines:


[image: image4]
UTRA cell identification requirements could be defined in a similar way.

Coming now to the definition of Nfreq, we propose that a more straightforward way of expressing the requirement agreed at RAN4#47bis for measurement periods, and also extending to cell identification might be to define a total “effective” number of frequencies (ie a scaling factor) as

Nfreq = Nfreq,UTRA + Nfreq, E-UTRA + Mgsm
Nfreq,UTRA : Number of UTRA carriers

Nfreq, E-UTRA : Number of inter frequency E-UTRA carriers 
Mgsm : MGSM is an integer which is a function of the number of GSM carriers on which measurements are being performed. MGSM is equal to 0 if no GSM carrier is being monitored. For a TGRP of 40 ms, MGSM is equal to 1 if cells on up to 32 GSM carriers are being measured. For a TGRP of 120 ms, MGSM is equal to [ceil(Ncarriers,GSM /13)] where Ncarriers,GSM is the number of GSM carriers on which cells are being measured.

This definition of Nfreq could be included in section 8.1.2.1.1. Using this definition, we believe that UTRA and E-UTRA cell identification and measurement periods could be calculated correctly according to RAN4 understanding of an assumed equal gap sharing between all carriers. We also believe that it might be simpler from a specification understanding point of view to define each measurement period separately (even though they may all have the identical value of eg 480ms * Nfreq)
3. GSM cell identification and measurement

We believe that the formula for measurement periods of UTRA and E-UTRA already imply that measurement gaps are shared evenly between each configured carrier and also GSM. For example, in the case of two E-UTRA carriers and GSM monitoring of less than 13 carriers, then implicitly it has been assumed (for the purposes of deriving performance requirements) that 2 out of 3 gaps are used for monitoring the two UTRA carriers. This means that the number of gaps available for GSM monitoring is
1/Nfreq. Considering then the split between GSM initial BSIC identification, GSM RSSI measurement and GSM BSIC verification, we believe that requirements could normally be defined with the usual assumption that 50% of measurement gaps are used for initial BSIC searches. One exception to this might be that for certain cases where this creates an inefficient BSIC search pattern, it may be preferable to specify a 33.333% split of measurement gaps for BSIC. Taking as an example, monitoring of one E-UTRA interfrequency carrier and GSM with a 40ms gap pattern, this means that GSM gaps would be occurring every 80ms. The normal assumption of using every 2nd GSM gap for BSIC searches would give a 160ms periodicity in gaps used for GSM searching. As can be seen from the BSIC search results in annex A, it would actually be more efficient to search for BSIC less frequently on every 3rd GSM gap, namely every 240ms.
Additionally, since mgsm has now been explicitly defined in the specifications, it might be clearer to explicitly make use of mgsm (or actually Nfreq) in the GSM measurement performance requirements.
4. References 

[1] R4-081540, “Proposed way forward for measurement gap sharing in E-UTRAN”, Nokia, Nokia Siemens Networks
Annex A : Initial BSIC identification performance for different gap patterns

The following two tables show the GSM cell search times in E-UTRAN gap-assisted inter-RAT cell search. The first table shows the results with a good signal, so the SCH decoding is assumed to be successful on the first attempt. In the second table, the first attempt to decode the SCH is assumed to be unsuccessful due to fading or interference and the second hit is assumed to result in a correct reception of the SCH block.

The gap length is fixed at 6ms.

	Gap period
	Duty cycle
	Sampling period
	Used gap time per hit
	Max search time

	40 ms
	1:1
	40 ms
	35.72 ms
	720 ms

	40 ms
	1:2
	80 ms
	33.86 ms
	960 ms

	40 ms
	1:3
	120 ms
	33.24 ms
	1200 ms

	40 ms
	1:4
	160 ms
	54.35 ms
	6720 ms

	40 ms
	1:5
	200 ms
	90.71 ms
	12800 ms

	40 ms
	1:6
	240 ms
	33.29 ms
	2400 ms

	40 ms
	1:8
	320 ms
	49.61 ms
	8960 ms

	40 ms
	1:9
	360 ms
	42.82 ms
	5760 ms

	
	
	
	
	

	80 ms
	1:1
	80 ms
	33.86 ms
	960 ms

	80 ms
	1:2
	160 ms
	54.35 ms
	6720 ms

	80 ms
	1:3
	240 ms
	33.29 ms
	2400 ms

	80 ms
	1:4
	320 ms
	49.61 ms
	8960 ms

	80 ms
	1:6
	480 ms
	62.26 ms
	14400 ms

	
	
	
	
	

	160 ms
	1:1
	160 ms
	54.35 ms
	6720 ms

	160 ms
	1:2
	320 ms
	49.61 ms
	8960 ms

	160 ms
	1:3
	480 ms
	62.26 ms
	14400 ms 

	
	
	
	
	

	120 ms
	1:1
	120 ms
	33.24 ms
	1200 ms

	120 ms
	1:2
	240 ms
	33.29 ms
	2400 ms

	120 ms
	1:3
	360 ms
	42.82 ms
	5760 ms

	120 ms
	1:4
	480 ms
	62.26 ms
	14400 ms



















































































































































































� EMBED Equation.3  ���


TInter1: This is the minimum time in milliseconds that is available for inter frequency and inter RAT measurements during a 480ms with an arbitrarily chosen timing. The minimum time per transmission gap is calculated by assuming 2*0.5 ms for implementation margin.


TBasic_Identify_Inter = TBD











 � EMBED Equation.3  ���


TInter: This is the minimum time that is available for inter frequency measurements during the measurement period TMeasurement_Period_Inter_FDD with an arbitrarily chosen timing. The minimum time per transmission gap is calculated by assuming 2*0.5 ms for implementation margin.


	TBasic_Identify_Inter = TBD
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