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1
Introduction
As per [1] , UE does not require gaps to measure configured SCells. However, the current UE capability signalling in [2] allows UE to signal that. In this contribution, we try to clarify what the UE should signal for measurements of bands that are already aggregated to the UE.
2
UE Measurement Requirements for Configured SCells
The RAN4 specification [3] specifies the UE requirements for measurements when carrier aggregation is used in section 8.3. In a nutshell, the specifications state that UE is required to measure PCell and activated SCell according to intra-frequency measurements definition. Based on the Stage-2 specification, this means UE requires no gaps for these measurements - see [1], section 10.1.3, also shown below (with bolded text to highlight the relevant wordings).

	10.1.3
Measurements

…

When CA is configured, the "current cell" above refers to any serving cell of the configured set of serving cells. For instance, for the definition of intra and inter frequency measurements, this means:

-
Intra-frequency neighbour (cell) measurements: Neighbour cell measurements performed by the UE are intra-frequency measurements when one of the serving cells of the configured set and the target cell operates on the same carrier frequency. The UE shall be able to carry out such measurements without measurement gaps.

-
Inter-frequency neighbour (cell) measurements: Neighbour cell measurements performed by the UE are inter-frequency measurements when the neighbour cell operates on a different carrier frequency than any serving cell of the configured set. The UE should not be assumed to be able to carry out such measurements without measurement gaps.


Observation 1: UE does not require measurement gaps for measuring PCell or SCell frequencies.
3
UE capability signalling for CA band combinations 
3.1
Need for gaps for CA band combinations 
In the band combination signalling in [2] , UE can indicate whether it needs measurement gaps for measuring supported bands when a certain band combination is configured for the UE.  This is indicated per band combination in the measurement parameters. 

The relevant ASN.1 parts of the UE capability signalling (including the field description of the IE interFreqNeedForGaps) are shown below:

	UE-EUTRA-Capability-v1020-IEs ::=
SEQUENCE {


ue-Category-v1020




INTEGER (6..8)






OPTIONAL,


phyLayerParameters-v1020


PhyLayerParameters-v1020



OPTIONAL,


rf-Parameters-v1020




RF-Parameters-v1020





OPTIONAL,


measParameters-v1020



MeasParameters-v1020




OPTIONAL,


featureGroupIndRel10-r10


BIT STRING (SIZE (32))




OPTIONAL,


interRAT-ParametersCDMA2000-v1020
IRAT-ParametersCDMA2000-1XRTT-v1020

OPTIONAL,


ue-BasedNetwPerfMeasParameters-r10
UE-BasedNetwPerfMeasParameters-r10

OPTIONAL,


interRAT-ParametersUTRA-TDD-v1020
IRAT-ParametersUTRA-TDD-v1020


OPTIONAL,


nonCriticalExtension



UE-EUTRA-Capability-v1060-IEs


OPTIONAL

}

MeasParameters-v1020 ::=


SEQUENCE {


bandCombinationListEUTRA-r10


BandCombinationListEUTRA-r10

}

BandCombinationListEUTRA-r10 ::=
SEQUENCE (SIZE (1..maxBandComb-r10)) OF BandInfoEUTRA

BandInfoEUTRA ::=




SEQUENCE {


interFreqBandList




InterFreqBandList,


interRAT-BandList




InterRAT-BandList

OPTIONAL

}

InterFreqBandList ::=



SEQUENCE (SIZE (1..maxBands)) OF InterFreqBandInfo

InterFreqBandInfo ::=



SEQUENCE {


interFreqNeedForGaps



BOOLEAN

}

bandCombinationListEUTRA

One entry corresponding to each supported band combination listed in the same order as in supportedBandCombination. 

interFreqBandList

One entry corresponding to each supported E‑UTRA band listed in the same order as in supportedBandListEUTRA.

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.




Assume now a UE that supports frequency bands 1, 3 and 7. Assume further that the UE is able to use carrier aggregation with (inter-band) 1UL/2DL CA on the following (inter-band) band combinations: 

· Band 1 + Band 3 (UL on either carrier)
· Band 3 + Band 7 (UL on either carrier)
· Band 1 + Band 7 (UL on either carrier)
Since the bandCombinationListEUTRA includes all the supported bands, it will have an entry for each of the above band combinations. Then, in interFreqBandList, there is an entry for each of the bands supported by the UE, namely band 1, 3 and 7. The question we would ask is what should the UE indicate in the MeasParameters-v1020: For which bands would the UE indicates that it requires measurement gaps?

Given the previous discussion, we make the following interpretation:
Observation 2:  In MeasParameters-v1020, for the indicated supportedBandCombination, UE shall never indicate it needs for measurement gaps for frequency bands that are part of the supportedBandCombination.
This observation means that UE would indicate interFreqNeedForGaps = FALSE for the following cases:

· Band 1 or Band 3 for bandcombination (1 + 3)

· Band 3 or Band 7 for bandcombination (3 + 7)

· Band 1 or Band 7 for bandcombination (1 + 7)

However, the UE capability signalling allows this, but in our understanding this would never happen in current releases. Therefore, we would request RAN2 to verify this is the correct understanding of the specifications.
Proposal 1: RAN2 to clarify that Observation 2 is the correct behaviour for a Rel-10/11 UE.

4
Handling of the UEs requiring interruption in PCell
Even though current specification does not allow interruption in PCell to measure SCell or to activate SCell if the SCell measurement cycle is larger than 640 ms or to receive the MBMS in the SCell carrier, and [4] discusses single chip solution and propose to define UE capability signalling so that UE can indicate it will cause glitch.
The underlying idea in [4] is that UE would be able to indicate whether it supports MBMS reception on SCell on configurable SCell. However, the question that is not answered is how the UEs not supporting the indication would behave: The contribution [4] seems to assume that glitches are always assumed, but to our understanding the intended Rel-11 behaviour was no glitches. If RAN2 were to agree to such proposal, then regardless of UE capabilities, network should always assume glitches are going to happen, which may have negative impact on the whole system performance since scheduling flexibility may be affected.
Observation 3: The current Rel-11 specifications do not allow glitches for MBMS reception.

This new UE capability alone will cause problem because legacy network will not understand whether UE will cause glitch or not and cannot react accordingly. For legacy network, UE shall not expect anything else from the network but shall behave as defined Rel-10/11 specification (i.e. UE is not allowed to cause glitch for SCell reception or MBMS reception). Hence, the legacy network performance may be negatively affected if the UE behaviour for causing glitches is allowed.
Observation 4: UE causing glitches autonomously due to MBMS reception will affect legacy network performance.

Therefore, if RAN2 really needs to find a solution, it should be network based solution which is network should be able to indicate when it wants to receive glitch related UE capability or not. Only if network allows, UE can cause a glitch due to CA operation or glitch due to MBMS operation. How much glitches are expected and in which SCell measurement cycle should be glitch-free should be discussed in RAN4.

Proposal 2: RAN2 to agree that for glitch issue, network based solution for UE capabilities provisioning should be adopted in Rel-12 (i.e. UE provides its capabilities to network and can cause glitches to PCell operation only if network allows it).
5
Conclusion
We have observed the following:

Observation 1: UE does not require measurement gaps for measuring PCell or SCell frequencies.

Observation 2:  In MeasParameters-v1020, for the indicated supportedBandCombination, UE shall never indicate it needs for measurement gaps for frequency bands that are part of the supportedBandCombination.

Observation 3: The current Rel-11 specifications do not allow glitches for MBMS reception.

Observation 4: UE causing glitches autonomously due to MBMS reception will affect legacy network performance.

To clarify the matter, we propose the following to be clarified in RAN2:

Proposal 1: RAN2 to clarify that Observation 2 is the correct behaviour for a Rel-10/11 UE.

Proposal 2: RAN2 to agree that for glitch issue, network based solution for UE capabilities provisioning should be adopted in Rel-12 (i.e. UE provides its capabilities to network and can cause glitches to PCell operation only if network allows it).
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