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1 Introduction

In TSG RAN 4#30 the necessity of a lower boundary in case of inter-frequency cell identification was questioned. As some concerns were raised the corresponding CR was finally not approved for the time being and more time was allowed to study this issue. According our understanding there is no need to explicitly mention a lower boundary in equation 1.
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Equation 1
Especially as the given lower boundary is not inline with the technical restrictions given for the usage of compressed mode according to section 8.1.2.1 UE measurement capabilities.

The relevant text is copied for convenience.

------------------------------------------------------------------------------------------

If the UE utilises compressed mode for inter-frequency and/or inter-RAT measurements, in order for the requirements in the following subsections to apply the UTRAN must: 

-
provide transmission gap pattern sequences with TGPL1 > 1, and

-
provide the patterns within a transmission gap pattern sequence are identical (i.e., TGPL1 = TGPL2), and

-
ensure that with the activation of one or more transmission gap pattern sequences, no more than two frames contain a transmission gap within any window of three consecutive frames, and

-
ensure that there is a minimum of 8 slots between the end of the first transmission gap and the beginning of the second transmission gap in case of two successive compressed frames.
Performance requirements for different types of transmission gap pattern sequences and different number of cells is defined in the following sections. 
--------------------------------------------------------------------------------

The above mentioned text already defines the maximum allowed ratio of compressed to uncompressed time. These restrictions on the usage of compressed mode were introduced based on technical discussions and necessary restrictions such as allowing some time between two transmission gaps for the recovery of the power control algorithm etc.

The ratio of compressed to uncompressed time is nearly equal to the term in equation 2 being part of equation 1.
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Equation2

Where Tinter represents the total time available and TMeasurement Period Inter is nearly equal to the sum of all compressed mode gaps within Tinter (subtracted by the 2*500µs for implementation margins etc.).

According to the UE measurement capabilities within any 3 consecutive frames two are allowed to be compressed at the most and between any two compressed mode gaps 8 slots need to be uncompressed. Furthermore according to RAN1 7 slots are the allowed maximum of compressed timeslots within one frame. Therefore it is obvious that in 3 frames (45 slots) 14 slots can be compressed at most. 

Valid compressed mode gap configurations for FDD inter-frequency measurements are given in table 8.1 according to TS25.133. Configuring one compressed mode gap of length 14 every 3 frames and taking 2*500µs (~roughly 2 slots) implementation margin for e.g. switching into account the maximum ratio of equation 2 can be derived to 45/12=3.75. (The absolute limit would be 45/14=3.2.)
The lower boundary based on technical arguments for the inter-frequency cell identification time can be derived by multiplying the above mentioned maximum ratio with the basic identification time T basic identify FDD inter thus there is no need for any further restriction e.g. fixed lower boundary as given in equation 1.

2 Proposal 

The limitation on 5000ms at high gap density compressed mode pattern is not justified by any physical reason and comes from the generalisation of the requirements in 25.133 some time ago.
Therefore it is proposed to modify equation 1 for FDD inter-frequency cell identification in TS25.133 based on the above mentioned reasons accordingly, as no need for an explicit mentioned lower boundary is seen. The same equation as already mentioned in [1]. 
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3 Reference

[1] R4-040022
Inter-frequency delay requirements (Ericsson)
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