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1 Introduction
The measurement gap enhancement for LTE WI [1] was approved in RAN#71 meeting. This is the first meeting RAN2 meeting to work on signaling aspect of this work item. RAN4 has sent an LS [2] to RAN2 to report the progress from RAN4. Below is the summary of the three measurement gaps RAN4 would like to introduce:

(1) Shorter measurement gap length (MGL) measurement gaps, which may be used to make measurements when there is a known or approximately known timing relationship between serving frequency/frequencies and target frequencies to be measured. In this case, the gap can be shorter than 6ms while still allowing neighbour PSS/SSS to be detected.

(2) Per component carrier (Per-CC) based configuration of gaps in carrier aggregation/dual connectivity, such that identical gap configuration is not required on all serving cells to make measurements under the assumption that the UE has multiple RF chains. RAN4 also discussed that it is possible for UEs with multiple RF chains to measure more than one measurement object. RAN4 discussed that the capability to do this depends on both baseband and RF architectures.

(3) Measurement gaps for interruption control, to avoid the autonomous interruptions which UEs may currently make in certain scenarios.

In this contribution, we focus on the signalling to support the introduction of shorter measurement gap length. 
2 Discussion
2.1 RAN4 LS related to shorter measurement gap length(1) Shorter MGL measurement gaps, which may be used to make measurements when there is a known or approximately known timing relationship between serving frequency/frequencies and target frequencies to be measured.


RAN4 is discussing the introduction of either 3ms or 4ms long gaps for the case where frequency layers are approximately synchronised. RAN4 will discuss and specify the minimum window within which the PSS and SSS should fall in order for the UE to be able to make measurements. RAN4 has also agreed

· Requirements for inter-RAT measurement will not be defined when reduced gaps are configured

· RSTD measurement shall be possible 

· When position occasion Nprs is not more than MGL-1ms, requirements for reduced MGL will be defined.

· When position occasion Nprs is more than MGL-1ms, requirements for reduced MGL will not be defined

· Shorter MGL configurations

· MGL: single MGL is defined

· 3ms or 4ms

· MGRP: two MGRP are defined: 40ms and 80ms

· Short gaps and legacy gaps are not mixed for both per-CC and per-UE based measurement gap configurations

RAN4 view is that the capability to measure with shorter MGL is primarily a baseband capability

2.2 Signaling support for shorter measurement gap length
In order to support shorter measurement gap, it seems like the most straight forward way is to add a new gap pattern offset in MeasGapConfig for both 40ms and 80ms. Below is an example of the addition in the IE MeasGapConfig specifies the measurement gap configuration and controls setup/ release of measurement gaps.

MeasGapConfig information element
-- ASN1START

MeasGapConfig ::=




CHOICE {


release







NULL,


setup







SEQUENCE {



gapOffset






CHOICE {





gp0








INTEGER (0..39),





gp1








INTEGER (0..79),





gp0-short-r14





INTEGER (0..39),





gp1-short-r14





INTEGER (0..79),





...



}


}

}

-- ASN1STOP

	MeasGapConfig field descriptions

	gapOffset

Value gapOffset of gp0 corresponds to gap offset of Gap Pattern Id “0” with MGRP = 40ms, gapOffset of gp1 corresponds to gap offset of Gap Pattern Id “1” with MGRP = 80ms. Also used to specify the measurement gap pattern to be applied, as defined in TS 36.133 [16].
Value gapOffset of gp0-short corresponds to gap offset of Gap Pattern Id “0” with MGRP = 40ms with 2ms gap duration for measurement. gapOffset of gp1-short corresponds to gap offset of Gap Pattern Id “1” with MGRP = 80ms with 2ms gap duration for measurement.


Proposal 1: RAN2 to introduce signaling support for shorter gap in MeasGapConfig.
2.3 Misconfiguration issue
When the short measurement gap is introduced, it can only be configured when the network is fully synchronous. Otherwise, the UE will not be able to measure during the reference signal sounded within the short gap (less than 6ms, may be 3 or 4ms). Figure 1 shows an example of one serving cell and two neighbouring cells. Reference signal of cell X is synchronus with serving cell but cell Y is not. If legacy measurement gap is configured (blue region, both cell X and Y can be measured by the UE. However, if short gap is configured, due to the misalignment, the UE can only measure cell X but not cell Y. 
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Figure 1: Example of measurement gaps

In case of network misconfiguration causes the UE cannot hear any reference signal during the measurement gap duration, what should the UE behavior. There are few option to address the network misconfiguration on the measurement gap:

· Option 1: UE doesn’t measure (since there is no reference signal) and no reporting will be trigger. This is bad because the network won’t know the UE measurement gap is mis-configured and the UE will not be able to measure and satisfy any requirement and perform handover ontime. This will degrade UE experience if the UE is in need to moving to another cell.

· Option 2: UE falls back to legacy measurement gap automously. This will allow the UE to perform the measurement, however, the UE may miss the downlink data from eNB since the eNB has no knowledge that the UE has use a longer measurement gap duration. 

· Option 3: UE reports misconfiguration to the network. This allow the network to reconfigure the UE.
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Figure 2: signaling flow of UE reporting error configuration

Below is an example of the RRC signaling IE in TS36.331 for option 3.

MeasFail-Report-rxx ::= 




SEQUENCE {


measObjectToRemoveList



MeasObjectToRemoveList



OPTIONAL,
-- Need OR

measObjectToAddModList



MeasObjectToAddModList



OPTIONAL,
-- Need OR

carrierFreq






ARFCN-ValueEUTRA,

failure-Cause





ENUMERATED {













no-RS, spare1,













spare2, spare3}
}
Proposal 2: RAN2 to introduce UE misconfiguration reporting to the network.

3 Conclusion
Proposal 1: RAN2 to introduce signaling support for shorter gap in MeasGapConfig.
Proposal 2: RAN2 to introduce UE misconfiguration reporting to the network.
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