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1
Introduction
In the recent RAN4 meetings, the minimum requirements for cell search delay and measurements on inter-frequency carriers without measurement gaps have been discussed especially in case of measurements on non-configured SCC for CA capable UEs [1-4]. This UE Measurement Capability, which does not require any measurement gaps for inter-frequency measurements, has been defined since Rel.8 but there has been no requirement so far. Inter-band CA capable UEs will be likely to have a separate RF chain which makes it possible to measure non-configured SCCs with no measurement gaps so that the requirements are need to be specified in Rel.10. During the discussions, there were some arguments about the points below which were mainly raised up in [4].
· Cell identification requirements
· The delay requirements (inc. DRX case)
· The measurement periods (inc. DRX case)
· Applicable side conditions such as RSRP|dBm, RSRP Ês/Iot, SCH_RP|dBm, SCH Ês/Iot
· The number of cells to be measured
· The number of carriers to be measured
· RSRP and RSRQ measurement accuracy requirements
In this contribution, we discuss each of points above and make proposals on them.
2
Discussion
The delay requirements (cell identification)
In [4], the same requirements as inter-frequency with the measurement gaps of 40 ms periodicity were proposed to give the UEs freedom to save their power consumptions since there is no such mechanism as flexible measurement requirements depending on the configured SCell measurement cycles by the network compared to the measurements on cells on SCC with deactivated SCell. It would be true that a new MAC state “deactivation” has been introduced to allow the UEs to save power consumptions even though SCell is configured. However, on the other hand the inter-frequency measurement requirements with measurement gaps are already relaxed in terms of the occasion availability due to the configured measurement gaps and they can not be applied directly to requirements in case measurement gaps are not needed. It should be noted that inter-frequency measurements are configured by the network and it is not always required to the UE to measure them whenever there is a frequency carrier which is not configured yet for CA operations. In addition to that, once the UE is configured with the SCell which was found and reported to the network, the UE can still enjoy battery saving benefits with deactivated SCell. So that, if the UE has a capability which does not require any measurement gaps for the measurements on the inter-frequency carrier, the requirements can be derived from the assumptions for intra-frequency requirements which do not also require any measurement gaps, i.e. 800 ms for the cell identification delay requirement. 
Regarding the requirements in DRX case, it is also proposed that the same as the intra-frequency requirements taking into account necessary occasions for the measurements as well as the intra-frequency as follows:

	DRX cycle length (s)
	Tidentify_intra (s) (DRX cycles)

	≤0.04
	0.8 (Note1)

	0.04<DRX-cycle≤0.08
	Note2 (40)

	0.128
	3.2 (25)

	0.128<DRX-cycle≤2.56
	Note2(20)

	Note1: Number of DRX cycle depends upon the DRX cycle in use

Note2: Time depends upon the DRX cycle in use


It is noted that the requirements for both non DRX and DRX case can be scaled by the number of carriers if more than one carrier are configured to be measured by the network.
The measurement period (cell identification)
Based on the cell identification requirements which include the measurement period proposed above, the same requirements are proposed again as the intra-frequency in the current specification, i.e. 200 ms. Although 480 ms was proposed in [4], it was originally derived from the applicability of both the measurement gap periodicity 40 ms and 80 ms to give the UE sufficient measurement occasions. For the requirements without measurement gaps, the requirements could not be reused in terms of the measurement occasions which do not require any measurement gaps. Regarding DRX case, the same requirements as the intra-frequency are also proposed as below:
	DRX cycle length (s)
	Tmeasure_intra (s) (DRX cycles)

	≤0.04
	0.2 (Note1)

	0.04<DRX-cycle≤2.56
	Note2 (5)

	Note1: Number of DRX cycle depends upon the DRX cycle in use

Note2: Time depends upon the DRX cycle in use


It is also noted that the requirements for both non DRX and DRX case can be scaled by the number of carriers as well as cell identification delay requirements.
Applicable side conditions such as RSRP|dBm, RSRP Ês/Iot SCH_RP|dBm, SCH Ês/Iot
Even though no measurement gaps are required by the UE, the measured frequency carries are still different from the one of the current serving cell so that the side conditions for inter-frequency measurements could be the same as those for inter-frequency requirements. In Rel. 8/ 9 specifications, the side conditions for the inter-frequency measurement requirements when DRX is used are equivalent to those when DRX is NOT used in the specification [5]. Therefore, the side conditions when DRX is used should also be the same as those when no DRX is used.
Number of cells
The number of cells for the measurement requirements is specified in current requirements [5] in terms of how many already identified cells UE shall be capable for performing measurements within the measurement period. For the measurements with measurement gaps, 4 cells per inter-frequency carrier are specified regardless of DRX state in RRC_CONNECTED. From multiple cell detection points of view, the side conditions which applicable to the requirements would also impact on the number of cells. Therefore, if the side conditions are the same as the inter-frequency case, the same requirement, i.e. 4 should be defined for the inter-frequency measurements without gaps.
Number of carriers
Although it has been already agreed that CA capable UEs shall measure the same number of carriers as Rel.8/ 9 regardless whether SCell is configured, the frequency carriers before being configured would be still inter-frequency for the UE which is connected to another frequency carrier so that the number of inter-frequency carriers including non configured SCC for the UE which do not require gaps for the measurements would be kept to the same as the current requirements which assume to be measured with measurement gaps.
Measurement accuracy

The measurement accuracy requirements in the current specification [5] are defined in terms of two aspects, absolute and relative. The absolute requirements are the same between intra-frequency and inter-frequency. However, the relative accuracy requirements which are defined as the measurements from one cell compared to the measurements from another cell on a different frequency for inter-frequency are different from intra-frequency since the accuracy would be degraded due to different RF error sources. From RF impairment points of view, it is obvious that the same requirements as inter-frequency can be applicable even when the measured cells are on different frequency carriers each other regardless whether the measurements are conducted in measurement gaps.
3
Conclusions
This contribution discussed the minimum requirements for inter-frequency measurements with no measurement gaps mainly regarding the delay requirements, and some applicable requirements such as side conditions, the number of cells and the number of carriers. In addition, the measurement accuracy requirements are also proposed to make it clear what requirements can be applicable. The proposals above are requested to be considered when the requirements are defined for Rel.10.
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