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1
Introduction

In pervious RAN4 meetings, there were discussions regarding to specification of measurement without gaps taking interruption issue into account. In RAN4 #69 meeting, the proposal in [1] was agreed,
A UE that cannot perform inter-frequency/RAT measurements without introducing interruption for its active receiver chain shall indicate need for gap-assisted measurements to the network.
In RAN4 #70, there was a proposal to utilize the feature of measurement without gaps using “small gaps”　even for single chip implemented UEs. The idea is to utilize middle 4 subframes of MGL where would not have interruption as illustrated in figure 1[2]
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Figure 1: Concept of “small gap”
After the discussion in RAN4 #70, way forward in [3] was agreed saying that “RAN4 should study on how to handle interruption issues for single chip RF-IC implementation in whole picture” and, for “small gap” itself, it seems to be agreeable at least for Rel.12 with some new signaling. In this contribution, discussion and proposals are provided to progress the work. Furthermore, in order to have the small gap in Rel.12, it is proposed to send an LS to RAN2 to have them discuss on 36.331 specification, since the ASN.1 deadline is approaching for Rel.12.

2
Specification of small gap
As stated in [2], in CA network, the opportunity of inter frequency measurements will be obviously greater than that of LTE only operation case. This is because, UEs need to measure for inter frequency SCell to configure CA. This means, throughput degradation due to measurement gaps in CA would have more impact than LTE only case. Depending on operation policy and scenario, CA UE could face 25% (10 subframes are affected in total) throughput degradation frequently. Especially for measurement without gas incapable UEs, e.g. single chip implemented UEs, the throughput may be very frequently degraded depending operation policy. 

In order to address this issue, small gap should be sufficient. Small gap will suppress the degradation of throughput caused by measurement gaps by 15% (in the end, the throughput degradation is 10% compared to gapless case). This is a significantly large improvement, since operators are already observed the throughput degradation impact due to the measurement gap even in the current LTE operation. 
Regarding to the considered releases, in order to have this feature as early as possible, it is proposed to specify this feature in Release 12 at least. For Rel.11 or earlier release, RAN2 can have discussion taking possibility of early implementation into account.

Proposal 1: Introduce small gap at least in Release 12, how to handle Release 11 or earlier is FFS which is depending on RAN2 decision.

3
Methodology of specification
For Release 12, corresponding capability signaling can be specified in RAN2 specification. As agreed in the way forward last meeting [3], it is need to address PCell interruption issue in whole picture. It is then needed to specify small gap in generic and extendable. In order to achieve this demand, it is proposed to have small gap specification in gap pattern free manner. This can be achieved by defining the small gap such that the first and last subframes in the measurement gap length are considered as the measurement gap. 
Proposal 2: Specify small gap in generic way, which means no new gap pattern is introduced for small gap specification.
The potential CR in 36.133 is the following, where the changed point is highlighted in yellow;[image: image1]
8.1.2
Requirements

8.1.2.1
UE measurement capability

<Unchanged part omitted>

A UE that is capable of identifying and measuring inter-frequency and/or inter-RAT cells without gaps shall follow requirements as if Gap Pattern Id #0 had been used and the minimum available time Tinter1 of 60 ms shall be assumed for the corresponding requirements.

For each measurement gap pattern, in Table 8.1.2.1-1, the measurement gap is configured on the first and last subframe in MGL for a UE supporting small gap measurements as specified in [36.331]
If the UE supporting E-UTRA carrier aggregation when configured with an SCC is performing measurements on cells on PCC, inter-frequency measurements, or inter-RAT measurements, and an interruption occurs on PCell due to measurements performed on cells on the SCC with a deactivated SCell according to section 8.3, then the UE shall meet the requirements specified for each measurement in Section 8 and Section 9.
Corresponding potential changes in the RAN2 specification are also captured in Annex. In order to have RAN2 start the specification work, it is proposed to send an LS for RAN2 in this meeting.

Proposal 3: Send LS for RAN2 to notify them RAN4 agreement and have them start the specification work in RAN2. Possibility of early implementation can also be asked to RAN2.
4
Conclusion

In this contribution, in order to let CA UE perform well enough even with the implementation causing PCell interruption, it is further discussed and proposed to have small gap at least in Release 12. The benefit of small gap is surely large and it is strongly proposed to have this feature and send an LS to RAN2. The summary of proposals in this contribution is the followings;
Proposal 1: Introduce small gap at least in Release 12, how to handle Release 11 or earlier is FFS which is depending on RAN2 decision.

Proposal 2: Specify small gap in generic way, which means no new gap pattern is introduced for small gap specification.

Proposal 3: Send LS for RAN2 to notify them RAN4 agreement and have them start the specification work in RAN2. Possibility of early implementation can also be asked to RAN2.
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5.5.2.9
Measurement gap configuration

The UE shall:

1>
if measGapConfig is set to setup:
2>
if a measurement gap configuration is already setup, release the measurement gap configuration;

2>
setup the measurement gap configuration indicated by the measGapConfig in accordance with the received gapOffset, i.e., the first subframe of each gap occurs at an SFN and subframe meeting the following condition:

SFN mod T = FLOOR(gapOffset/10);

subframe = gapOffset mod 10;

with T = MGRP/10 as defined in TS 36.133 [16];

2>
if the smallMeasGap is set to TRUE in the received MeasConfig:

3>
for every MGRP, consider the first and the last subframes in MGL as the measurement gap;
1>
else:

2>
release the measurement gap configuration;

<< skip unmodified part >>

–
MeasConfig
The IE MeasConfig specifies measurements to be performed by the UE, and covers intra-frequency, inter-frequency and inter-RAT mobility as well as configuration of measurement gaps.

MeasConfig information element
-- ASN1START

MeasConfig ::=





SEQUENCE {


-- Measurement objects


measObjectToRemoveList



MeasObjectToRemoveList



OPTIONAL,
-- Need ON


measObjectToAddModList



MeasObjectToAddModList



OPTIONAL,
-- Need ON


-- Reporting configurations


reportConfigToRemoveList


ReportConfigToRemoveList


OPTIONAL,
-- Need ON


reportConfigToAddModList


ReportConfigToAddModList


OPTIONAL,
-- Need ON


-- Measurement identities


measIdToRemoveList




MeasIdToRemoveList




OPTIONAL,
-- Need ON


measIdToAddModList




MeasIdToAddModList




OPTIONAL,
-- Need ON


-- Other parameters


quantityConfig





QuantityConfig





OPTIONAL,
-- Need ON


measGapConfig





MeasGapConfig





OPTIONAL,
-- Need ON


s-Measure






RSRP-Range






OPTIONAL,
-- Need ON


preRegistrationInfoHRPD



PreRegistrationInfoHRPD



OPTIONAL, 
-- Need OP


speedStatePars


CHOICE {



release







NULL,



setup







SEQUENCE {




mobilityStateParameters



MobilityStateParameters,




timeToTrigger-SF




SpeedStateScaleFactors



}


}

















OPTIONAL,
-- Need ON


...,


[[
measObjectToAddModList-v9e0


MeasObjectToAddModList-v9e0

OPTIONAL
-- Need ON


]],


[[
smallMeasGap-r12



BOOLEAN






OPTIONAL
-- Cond MeasGap


]]
}

MeasIdToRemoveList ::=



SEQUENCE (SIZE (1..maxMeasId)) OF MeasId

MeasObjectToRemoveList ::=


SEQUENCE (SIZE (1..maxObjectId)) OF MeasObjectId

ReportConfigToRemoveList ::=

SEQUENCE (SIZE (1..maxReportConfigId)) OF ReportConfigId

-- ASN1STOP

	MeasConfig field descriptions

	measGapConfig

Used to setup and release measurement gaps.

	measObjectToAddModList

If E-UTRAN includes measObjectToAddModList-v9e0 it includes the same number of entries, and listed in the same order, as in measObjectToAddModList (i.e. without suffix).

	measIdToRemoveList

List of measurement identities to remove.

	measObjectToRemoveList

List of measurement objects to remove.

	PreRegistrationInfoHRPD
The CDMA2000 HRPD Pre-Registration Information tells the UE if it should pre-register with the CDMA2000 HRPD network and identifies the Pre-registration zone to the UE.

	reportConfigToRemoveList

List of measurement reporting configurations to remove.

	smallMeasGap

If this field is set to TRUE, the measurement gap is configured for the indicated MeasGapConfig as described in subclause 5.5,2,9.

	s-Measure

PCell quality threshold controlling whether or not the UE is required to perform measurements of intra-frequency, inter-frequency and inter-RAT neighbouring cells. Value “0” indicates to disable s-Measure.

	timeToTrigger-SF

The timeToTrigger in ReportConfigEUTRA and in ReportConfigInterRAT are multiplied with the scaling factor applicable for the UE’s speed state.


	Conditional presence
	Explanation

	MeasGap
	The field is optionally present, need ON, if the MeasGapConfig is present; otherwise it is not present and the UE shall delete any existing value for this field, if configured.


