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1 
Introduction
The current measurement gap configurations and the corresponding RRC signalling have been used since Rel.8 [1] back to 2008. As defined in 36.133 [2], the measurement gap is used to identify and measure inter-frequency and/or inter-RAT cells. The UE shall be able to identify new inter-frequency cells and perform RSRP and RSRQ measurements of identified inter-frequency cells if carrier frequency information is provided by the PCell, even if no explicit neighbor list with physical layer cell identities were provided. 
Since the definition of the measurement gap configuration in LTE Rel-8, many fundamental technology and network topology evolutions have been realized. Consequently, with the minimum number of carriers required to be monitored being increased significantly, the ability of the existing measurement gap configuration is being greatly challenged to efficiently serve the purpose and meet the new requirements. As a result, a study item for measurement gap enhancement was approved at RAN#67 and was completed at RAN#70. Three scenarios have been prioritized and investigated. They are including synchronous only operations with single Rx chain, per CC based configuration for CA/DC capable UE and network controlled small gap (NCSG) for interruption control. In this contribution, the outcome of measurement gap enhancement SI is summarized. The scope and objectives to introduce new WI on measurement gap enhancement are also provided.         
In this contribution, the motivation to introduce the measurement gap enhancement WI is discussed. The potential scope and objectives of such a study are also provided.         
2 Output of SI
Technical report TR 36.894[3] presents the outcome of the SI.
In Section 5, it concludes that it is beneficial and feasible to introduce measurement gap enhancement with single Rx chain. This includes but not limited to increase UE scheduling opportunity and/or reduce UE power consumption. The following agreements have been reached:

· For synchronous only operation, the measurement gap configurations with reduced MGL are feasible and beneficial. The reduced MGL configuration details can be decided in the potential WI.
In section 5.3.1-5.3.5, several candidate proposals are introduced to improve UE scheduling opportunity especially for asynchronous operations.
In Section 6, it concludes that it is beneficial and feasible to introduce per component carrier configuration of measurement gaps in the potential WI. The following agreements have been reached:

· In the per CC based measurement gap configuration, MGRP can be configured independently per CC. This includes the case where the measurement gaps are configured for some of CC but not configured for the other CC. 

· Network controlled small gap (NCSG) can be introduced when per CC measurement gap configurations are configured to reduce the Ack/Nack missing rate due to PCell/SCell/PSCell interruption.

· Whether UE shall should report capabilities on per CC based measurement gaps is under network control. 

· The detailed configurations can be discussed and decided in the related WI.

In section 6.3.1, a candidate proposal on per CC based gap pattern is presented. Introducing short gap and exploiting unused Rx chain is briefly introduced in section 6.3.2. A candidate proposal on per CC based gap pattern signaling is illustrated in section 6.3.3. 
In Section 7, it concludes that to minimize the interruption on the serving cells (the number of subframes that UE does not monitor DL signals or sends UL signals), network controlled small gap (NCSG) and/or measurement gap (e.g. legacy 6ms gap) are beneficial/feasible and can be configured. The detailed configurations can be decided in the potential WI. A candidate proposal on NCSG is presented in section 7.2.1. NCSG related configuration and signaling is discussed in section 7.2.2. 

3 Objectives of the WI
Objective of Core part WI

Based on the candidate solutions captured in TR36.894, the work item is to specify the requirements for UE RRM under the scenarios identified in SI stage. 
· Specify per-UE based enhanced measurement gap configuration(s) for synchronous only operation and the corresponding requirements including (RAN4)
· E-UTRAN requirements of monitoring of multiple layers using gaps

· E-UTRAN Inter-frequency measurement requirements

· Inter-RAT measurement requirements

· E-UTRAN inter-frequency OTDOA measurement requirements

· Specify higher layer signaling for per-UE based enhanced measurement gap configuration(s) for synchronous only operation (RAN2)
· Specify per-CC based enhanced measurement gap configuration(s) and the corresponding requirements including (RAN4)
· E-UTRAN requirements of monitoring of multiple layers using gaps

· E-UTRAN Inter-frequency measurement requirements

· Inter-RAT measurement requirements
· E-UTRAN inter-frequency OTDOA measurement requirements

· Specify higher layer signaling for per-CC based enhanced measurement gap configuration(s) (RAN2)

· Specify the configuration(s) on network controlled small gap (NCSG) and the corresponding requirements including (RAN4)
· Interruption rate (or probability of missed ACK/NACK )

· Specify higher layer signaling for network controlled small gap (NCSG) (RAN2)
Objective of Performance part WI

· Specify new test cases for per-UE based enhanced measurement gap configuration(s) for synchronous only operation 
· Specify new test cases for per-CC based enhanced measurement gap configuration(s)
· Specify new test cases for NCSG configuration(s)
4 Conclusion

It is recommended the work item should move forward to comprehensively discuss and specify necessary requirements for enhanced measurement gap configuration(s). The new WID is presented in [4].
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