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1. Introduction
In recent RAN4 meetings, measurement performance when UE have the capability to measure without gaps has been discussed[1]

 REF _Ref307489316 \r \h 
[2]

 REF _Ref307489318 \r \h 
[3]. In this contribution we provide our views on the requirements which should be applicable in this case. 
2. Discussion
We begin by reviewing the signalling which is used by the UE to indicate capability to measure without gaps. There are 2 main capability IE corresponding to interfrequency and interRAT cases resepectively, the definitions of which are copied from TS36.331.

interFreqNeedForGaps

Indicates need for measurement gaps when operating on the E‑UTRA band given by the entry in bandListEUTRA or on the E-UTRA band combination given by the entry in bandCombinationListEUTRA and measuring on the E‑UTRA band given by the entry in interFreqBandList.
interRAT-NeedForGaps

Indicates need for DL measurement gaps when operating on the E‑UTRA band given by the entry in bandListEUTRA or on the E-UTRA band combination given by the entry in bandCombinationListEUTRA and measuring on the inter-RAT band given by the entry in the interRAT-BandList.
When these IE indicate that gaps are not needed for measurements, the eNB has the option of configuring measurements without gaps. The capability is a release 8 capability which can be indicated independently of whether a UE is CA capable, although a view has been expressed in RAN4 that CA UE are more likely to support this option considering that inter-band CA capable UE can be expected to have additional receiver capability and also the baseband capability to perform simultaneous cell search and measurement on primary and secondary component carriers.
Our view is that it would be better for RAN4 to concentrate on generic requirements applicable to both CA and non-CA UE which support this capability. Some of the reasons for this are

· Additional receiver capabilities, especially for interRAT measurements are quite likely on non CA devices and it seems important that if there is a capability there is a corresponding RAN4 performance requirement

· Different cell search minimum performance and measurement period for CA and non CA (and gap UEs) may be difficult for the network to exploit at system level. Typically we expect it is likely that RRM thresholds eg for triggering starting of interfrequency or interRAT measurements are derived based on release 8 gap based measurement performance, and if the UE population is later split to several different types (eg gap measurement capable, non CA without measurement gaps and CA without measurement gaps) then it is unlikely all the UEs are handled differently.. 
· Increased baseband and RF activity will correspond to increased power consumption, and it is beneficial to limit the additional activities when CA is not configured – in other words the talk and standby time of a CA UE operating in non-CA mode will ideally be close to a non-CA UE.
· If CA is configured and the UE has indicated this capability, the network might configure gapless interfrequency measurements on another carrier than the PCC or SCC. In this case the CA capable UE needs to use any additional searcher processing capability to meet the CA performance requirements and this can’t readily simultaneously meet CA-like measurement performance requriements on a 3rd, 4th or 5th non-serving carrier.

· It should be kept in mind that this is an optional capability which provides gain at the system level by avoiding gaps in the uplink and downlink to serving cell(s). If the capability is associated with an extremely demanding RAN4 performance requirement (eg requiring 4 or 5 carriers to be measured with a high performance) then this acts as a significant disincentive for UEs to declare that they can support measurements without gaps. This would be unfortunate since our understanding is that the primary motivation for this capability should be to avoid scheduler restrictions due to gaps.
Based on these considerations, we think RAN4 should focus on generic requirements which are targeted avoiding the use of gaps when possible in different types of UEs (CA and non CA) rather than linking the support of the capability to some specific measurement performance optimisations. Since RAN4 is concerned with minimum performance requirements, implementation optimisations are not prevented by this approach.

Hence we think that the reference architecture should be assumed to have additional RF and RF-BB interface capabilities such that it can perform certain neighbour measurements concurrently with reception and transmission of serving cell signals, but the baseband searcher hardware can be assumed to operate in a similar way whether or not gaps are needed and configured.
Considering cell search and measurement period, the main variable factors determining these can be seen to be Nfreq and TInter1 as can be seen from the definitions:
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	Configuration
	Physical Layer Measurement period: TMeasurement_Period _Inter_FDD [ms]
	Measurement bandwidth [RB]

	0
	480 x  Nfreq
	6

	1 (Note)
	240 x  Nfreq
	50

	Note: This configuration is optional


Considering the benefits of a generic requirement for gapless measurements which is equally applicable to a non-CA UE, or a CA capable UE configured with 3 interfrequency neighbours, we think this can be achieved by

· Including any frequencies which can be measured without gaps in Nfreq along with the frequencies that need gaps. This allows sharing of baseband hardware between measurements that need gaps and gapless measurements. The current definition of Nfreq makes no reference to gaps so it should not need to be modified.
· Defining TInter1 for gapless measurements. Since all UE need to be able to support 40ms gap periodicity, we propose that Tinter1 = 60ms is used.
Considering these factors, we provide the following text proposal for 36.133 and we have also submitted a corresponding CR:

>>>> START OF TEXT PROPOSAL

8.1.2
Requirements

8.1.2.1
UE measurement capability

If the UE requires measurement gaps to identify and measure inter-frequency and/or inter-RAT cells, in order for the requirements in the following subsections to apply the E-UTRAN must provide a single measurement gap pattern with constant gap duration for concurrent monitoring of all frequency layers and RATs.

During the measurement gaps the UE:

· shall not transmit any data 

·  is not expected to tune its receiver on the E-UTRAN serving carrier frequency.

UEs shall only support those measurement gap patterns listed in Table 8.1.2.1-1 that are relevant to its measurement capabilities.

Table 8.1.2.1-1: Gap Pattern Configurations supported by the UE

	Gap Pattern Id
	MeasurementGap Length (MGL, ms)
	Measurement Gap Repetition Period

(MGRP, ms)
	Minimum available time for inter-frequency and inter-RAT measurements during 480ms period

(Tinter1, ms)
	Measurement Purpose

	No gap configuredNOTE 4
	N/A
	N/A
	60
	Inter-Frequency E-UTRAN FDD and TDD, UTRAN FDD, GERAN, LCR TDD, HRPD, CDMA2000 1x

	0
	6
	40
	60
	Inter-Frequency E-UTRAN FDD and TDD, UTRAN FDD, GERAN, LCR TDD, HRPD, CDMA2000 1x

	1
	6
	80
	30
	Inter-Frequency E-UTRAN FDD and TDD, UTRAN FDD, GERAN, LCR TDD, HRPD, CDMA2000 1x


[Editor’s note: Further patterns still need to be defined in order to fulfil all required Inter-RAT monitoring purposes.]

NOTE 1: For E-UTRAN FDD, the UE shall not transmit in the subframe occurring immediately after the measurement gap.

NOTE 2: For E-UTRAN TDD, the UE shall not transmit in the uplink subframe occurring immediately after the measurement gap if the subframe occurring immediately before the measurement gap is a downlink subframe. 

NOTE 3: When inter-frequency RSTD measurements are configured as a part of the measurement configuration only Gap Pattern 0 can be used. For defining the inter-frequency and inter-RAT requirements  Tinter1=30ms shall be assumed.
NOTE 4: This configuration is assumed if a UE indicates support for measurements without gaps using the interFreqNeedForGaps or interRAT-NeedForGaps capability IEs, and the network configures measurements without providing measGapConfig 
The requirements in section 9 are applicable for a UE performing measurements according to this section.
>>>> END OF TEXT PROPOSAL
3. Conclusions
In this contribution we provide views on the performance requirements for measurements in case measurement gaps are not necessary. Our view is that RAN4 should focus on developing generic requirements which are applicable to CA and non CA UEs, and we have provided a corresponding text proposal and CR to add requirements for cases when no measurement gaps are configured for inter-frequency or inter-RAT measurements.
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