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1
Introduction

The issue of how a UE gets configured for measurement gaps has been left pending. In particular, it has not been concluded whether RRC or MAC configures the UE for the gaps and how they are started or stopped.
2
MAC or RRC?
In EUTRA, the UE is configured with gaps in order to allow it to make inter-frequency and inter-RAT measurements. The scheduler in the MAC needs to be aware of these gaps so as to not schedule the UE during these intervals. 

2.1 The case for RRC configuration 

In EUTRA, eNode B RRC is tasked with measurement configuration based on UE capability and the neighboring  cells. Furthermore, eNode B RRC receives measurement reports from the UE that in part could trigger the need for further measurements on inter-frequency and inter-RAT candidates (e.g. based on an event trigger on serving cell). Also, eNode B RRC configures eNode B MAC following bearer set-up with the necessary transport channel/scheduling configuration. Thus it would be reasonable to conclude that eNode B RRC should configure the gap pattern in the UE based on measurement reports, neighbor configuration, UE capability, etc.
2.2 The case for MAC configuration

It is assumed that RAN WG4 will define measurement conformance requirements during DRX intervals. Thus, in principle eNode B MAC could optimize the length of the gaps based on the DRX configuration and thereby ensure that the total opportunity in terms of non-scheduling intervals (gaps + DRX) is sufficient to meet the measurement requirements the UE is tasked with. 
2.3 Discussion

Any signaling for gap configuration needs to be robust since if the UE does not receive this the UE would have lost the opportunities to make measurements potentially causing loss of radio connection. RRC signaling can ensure this reliability while PDCCH signaling (MAC signaling) has a miss rate of 10-2. Relying on MAC for gap pattern deactivation is also risky due to the potential for loss of subsequent data scheduling grants/assignments. It can be argued that consecutive PDCCH miss rates should be much lower and therefore practically this is not an issue. However, in the case of data transmissions, the need for a separate ARQ layer was argued on the basis of the need for a very low residual error rate.
However, overall the trigger for the gaps is essentially originating from RRC. For MAC based signaling to work MAC would need to be provided with a lot of information from RRC, making MAC take on essentially a RRC role. Moreover, the gap signaling including activation/deactivation indications are expected to be rather semi-static signaling messages as opposed to requiring frequent signaling. Even if the eNB RRC were to configure the gaps and provide activation/deactivation indications, MAC could indicate the current DRX configuration to the eNB RRC, in case an optimized setting of gaps (gap lengths) was desired. 

It is unlikely that the network would prioritize scheduling over measurement configuration. Some companies have suggested that RRC could provide a semi static gap configuration and MAC could control the activation/deactivation in a more dynamic manner. However, it is not clear why MAC should be able to deactivate a pattern needed to allow the UE to perform inter-freq or inter-RAT measurements (and required by RRC either for load balancing or coverage reasons). One possibility is that the MAC wants to prioritise scheduling of user data over the taking of measurements but this seems very strange prioritization
3
Conclusion

In conclusion, based on overall priority of measurement configuration/gap pattern configuration signalingsignaling compared to scheduling, current tasks allocated to RRC and MAC and the need for reliable signaling of gap pattern configuration and activation it is proposed that RRC signaling be used for indicating the gap pattern to be configured in the UE. In addition it seems sufficient to have RRC signaling be used for gap pattern activation/deactivation since such activation and deactivation is not expected to be done in a very dynamic manner.

