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1 Introduction
In [1], RAN2 sent a liaison statement to RAN4 about capabilities for CA beyond 5 carriers. In this contribution we focus on measurement related capabilities for measuring without gaps. The following question is relevant, and other questions are addressed in companion contributions.

	Measurement gap

The UE currently signals the need of measurement gap per band combination. The signalling includes array indicating need of gaps for each supported inter-band and inter-RAT frequency. When UE supports carrier aggregation for multiple carriers, it could be discussed if need for gaps can be implicitly derived.

Then it should be noted that for the requirement of measurement gap, currently the UE shall not require gaps to measure on the configured serving cells/carriers. It would be useful to understand that this is still valid in case of 32 serving cells/carriers.

Question 4: RAN2 would like to understand what level of flexibility would be needed for measurement gap capability with 32 carriers. RAN2 like to also confirm that the UE shall not require gaps to measure on any configured serving cells/carriers even in case of 32 carriers.




2 Discussion

In RAN4#76, we made proposals related to this question and drafted an outgoing liaison statement based on the proposals in [2]. The reply was not agreed; the following discussion is indicated in the meeting report.
	R4-155136
Response liaison statement for B5C capabilities on RRM and demodulation





Source: Ericsson

Abstract: 

This contribution is a draft reply to LS (R2-152913) to RAN4 on capability signalling for B5C from WG2 Type=LS out, Type supplement=LS out, Document for=Approval

Discussion:

QC: the reply of “unlikely to support measurement without gap” is not agreeable.
NN: more updates
E///: more concrete answer would be more helpful to RAN2.

Decision:
Noted



We begin by reviewing the existing capabilities signalling for measurement without gaps to better understand the motivation for simplifications in this area; the capability was introduced already in release 8 whereby for each band that the UE supports, it indicates the bands on which it is capable of performing measurements without gaps. With carrier aggregation, the concept was extended and also became of more practical value because CA capable UEs may have multiple RF chains which are capable of measurement without gaps.
	4.3.6.1
interFreqNeedForGaps and interRAT-NeedForGaps
These fields define for each supported E-UTRA band whether measurement gaps are required to perform inter-frequency measurements on each supported E-UTRA radio frequency band and inter-RAT measurements on each supported RAT/band combination. A UE also indicates for each band combination as in the supportedBandCombination whether measurement gaps are required to perform inter-frequency measurements on each supported E-UTRA radio frequency band and inter-RAT measurements on each supported RAT/band combination.




Considering the interfrequency capabilities, the number of bits which needs to be sent is (NcxNb) where Nc is the number of bands (including CA bands) supported by the UE and Nb is the number of bands that the UE supports (is capable of measuring as interfrequency measurement objects). It could be noted that all UEs indicate this capability. With B5C it is anticipated that some UEs could support hundreds or even thousands of CA bands, and in release 12, Nb is 64 bands. Even for release 12 signalling, the size of this part of UE capabilities can be 64x256=16,384 bits and for B5C if the existing approach is followed this would increase very significantly in future as the number of bands and band combinations increases.
To find ways to compress the signalling, it is necessary to eliminate combinations of signalling which may be theoretically possible, but in practice are unlikely to be used. The consequence if such compression is taken too far is that some UE implementation might be able support measurement of a certain combination without gaps but would be unable to indicate this to the eNB and hence gaps would need to be used.
The basis of the proposal that was made in [2] is that we think it is rather unlikely that a UE will measure a combination of bands which is not itself a CA band combination. We fully acknowledge that it is not impossible to do this; the UE RF hardware may well be able to operate more flexibly than the CA band combinations that exist in 3GPP; however there are two key questions which could be considered

· Is the UE chipset vendor likely to invest testing effort in ensuring that combinations of bands which are not 3GPP CA band combinations work correctly, especially from an RF context?

· Is it useful for the eNB to perform measurements of combinations of carriers which could never be configured (at the same time) as SCells?

Neither of these questions has a definitive answer but considering the desire to simplify CA measurement without gaps capability signalling it is necessary to speculate on indications which are less useful so that the signalling can be compressed. The consequence of getting this speculation wrong is that the network may need to fall back to using gaps in some scenarios where theoretically the use of gaps could be avoided. Anyway, in the absence of detailed understanding of the band combinations and RF architectures that would be used for B5C it is difficult to propose other ways in which the signalling of measurement without gaps could be simplified. Anyway, this explains the basis for the proposed reply
	UEs are unlikely to support measurements without gaps if 

· UEs are unlikely to support measurements without gaps if the resulting measurement combination is something other than a CA band combination supported by the UE in question. Based on this, the UE could indicate using a single bit, whether it is capable of performing measurements on any configurable (but currently unconfigured) SCell without gaps for B5C combinations.

· .




Since there were concerns on the wording “UEs are unlikely to support measurements…” this could potentially be modified e.g. 
“RAN4 view is that measurements without gaps is a less useful capability if the resulting measurement combination is something other than a CA band combination supported by the UE in question. Based on this, the UE could indicate using a single bit, whether it is capable of performing measurements on any configurable (but currently unconfigured) SCell without gaps for B5C combinations.”. 

It was also discussed on the RAN4 reflector by one company that the only answer which could be provided by RAN4 at this point is “RAN2 like to also confirm that the UE shall not require gaps to measure on any configured serving cells/carriers even in case of 32 carriers”. While we recognise that it is difficult to speculate on the future B5C capabilities, we also would like to point out that such an answer means that RAN2 needs to continue to use the existing approach for measurement without gaps capabilities in B5C which may correspond to an unacceptable overhead.
3 Conclusions

In this contribution we provide further discussion on the measurement without gaps capability for B5C, related to the liaison statement from RAN2. Essentially, limitations in the flexibility would be necessary to reduce the signalling overhead, but on the other hand may lead to scenarios where certain UE implementations which may be able to measure without gaps from a hardware and design perspective are unable to indicate this capability to the network. Given that architectures and band combinations for B5C are not yet discussed, considerations need to be made in a generic way. Based on this we propose the following wording for a reply liaison statement to RAN2:
For Q4:
· RAN4 view is that measurements without gaps is a less useful capability if the resulting measurement combination is something other than a CA band combination supported by the UE in question. Based on this, the UE could indicate using a single bit, whether it is capable of performing measurements on any configurable (but currently unconfigured) SCell without gaps for B5C combinations.

· interRAT WCDMA could be assumed to be measured in gaps for B5C CA combinations.

· It is confirmed that the UE shall not require gaps to measure on any configured serving cells/carriers even in case of 32 carriers.
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