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1 
Introduction
A new WID on measurement gap enhancement [1] has been approved in RP#71 based on the completed Rel-13 SI [2]. In this paper, three aspects are discussed, including

·  Application scenarios for shorter MGL in sync. operation
·  Summarize new gap patterns candidates for Per-CC based measurement gap configuration based on TR36.894 [2].

·  Application scenarios for NCSG

2 Scope of the WI
RRM core part in this WI including the following objectives

· Specify shorter measurement gap length (MGL) for synchronous deployments
· Define new gap pattern configuration(s) and corresponding requirements, including (RAN4)

· E-UTRAN Inter-frequency measurement requirements

· E-UTRAN inter-frequency OTDOA measurement requirements
· It is noted that the impact on UE implementation complexity should be considered.
· Define the necessary signalling to enable the configuration of the new gap pattern configuration(s) (RAN2)

· Specify per-CC based measurement gap configurations

· Define per-CC based measurement gap configurations and requirements for monitoring of multiple layers using gaps depending on UE measurement capability (RAN4)

· Define the following requirements of monitoring of multiple layers using gaps including Rel-12 IncMon
· E-UTRAN Inter-frequency measurement requirements

· E-UTRAN inter-frequency OTDOA measurement requirements

· Use of multiple RF chains to perform measurements in parallel, depending on UE measurement capabilities
· Consider per CC/RF chain based UE measurement gaps capabilities
· It is noted that the impact on UE implementation complexity should be considered.
· Define the necessary signaling to enable the configuration of per CC measurements gaps (RAN2)

· Specify network controlled small gap (NCSG)

· Define new gap pattern configurations and the corresponding requirements (RAN4)

· The corresponding requirements should be specified based on NCSG and legacy 6ms gaps

· Define the necessary signaling to enable the configuration of this gap pattern (RAN2)
· It is noted that the impact on UE implementation complexity should be considered.
· Investigate and, if necessary, define enhanced UL scheduling to improve UE scheduling opportunity (RAN4, RAN2).
· Specify higher layer signaling for enhanced UL scheduling if necessary (RAN2)
· It is noted that the impact on UE implementation complexity should be considered.
· Specify UE capability signaling if necessary (RAN2)
Performance part in this WI including the following objectives

· Define test cases for the newly introduced measurement gap configuration(s) for synchronous only operation if necessary 
· Define new test cases for per-CC measurement gap configuration(s) if necessary
· Define test cases for NCSG configuration(s) if necessary
· Define new signaling test case(s) on enhanced UL scheduling if necessary

· The details of the list above may be further discussed during the WI.
RRM core parts shall be finalized by Q1 2017 and RRM performance parts shall be finalized by Q2 2017. The WI is led by RAN4 and impacts on RAN2, and the corresponding TU for RAN2 is allocated from Q4 2016.
3 Application scenarios for shorter MGL in sync. operation
In TR36.894, it has been identified that for synchronous only operation, the measurement gap configurations with reduced MGL are feasible and beneficial. However, there is no detailed description on how the synchronous only operation is defined. It is possible that multiple different scenarios can be interpreted as synchronous only operations.

Scenario 1: In LTE only network (e.g. no inter-RAT measurement is required), all intra- and inter-frequency cells are synchronized.
Scenario 2: In multi-RAT network (e.g. LTE+UTRA/cdma2000), all LTE intra- and inter frequency cells are synchronized. 

Before RAN4 starts working on shorter MGL related measurement gap configuration(s), the aforementioned scenarios should be clarified.
Proposal 1: RAN4 should decide if shorter MGL enhancement is applicable to scenario 2.

Secondly, it has been agreed that OTDOA related measurement requirement should be considered with shorter MGL. Since PRS occasion can across several consecutive subframes, when MGL is reduced, the impact on inter-frequency RSTD performance is expected even in synchronous networks. Therefore, RAN4 also needs to decision if shorter MGL enhancement is applicable to the scenarios when inter-frequency RSTD measurement is required even in synchronous only operation.   

Proposal 2: RAN4 should decide if shorter MGL enhancement is applicable to the scenarios when inter-frequency RSTD measurement is required even in synchronous only operation.   
4 Summary of candidate solutions for per-CC based measurement gap enhancement

Based on TR36.894, there are three candidate proposals in section 6

· Proposal 1: Per Rx chain based measurement gap configuration [3]
· Measurement gap patterns are provided
· The proposal focuses on the scenarios when all CC are in use
· NCSG is considered
· Proposal 2: Measurement gap configuration with unused Rx chain [4]
· This proposal focuses on the scenarios when some of CC are not in use
· NCSG is considered
· Proposal 3: Signaling for measurement gaps configured on component carrier [5]
· This proposal focuses on signaling part and can be further discussed in RAN2
With that, it is proposed

Proposal 3: Since NCSG most likely will be introduced in per-CC based gap configurations, per-CC measurement gap configurations and NCSG should be jointly defined.

Proposal 4: Candidate proposals for per-CC measurement gap enhancement in TR36.894 should be considered as baseline in the WI
5 Application scenarios for NCSG
The applications of NCSG are mainly on two aspects: supporting per-CC based gap configuration (including unused RF chain) and interruption control for SCell activation/deactivation/add/release. Based on the discussion in section 4, it is proposed that NCSG should be considered together with Per-CC based gap configurations. The interruption control for SCell activation/deactivation/add/release should be studied separately.

Based on TR36.894, there are three candidate proposals in section 6

· Proposal 1: Small gap pattern [4]
· NCSG configurations are provided
· The proposal focuses on the scenarios when all CC are in use
· Per-CC based gap configurations are considered
· Proposal 2: Configuration and signaling of small gap [5]
· This proposal focuses on signaling part and can be further discussed in RAN2
It is proposed

Proposal 5: The interruption control for SCell activation/deactivation/add/release should be studied independent from per-CC related NCSG discussion.
Proposal 6: Candidate proposals for NCSG in TR36.894 should be considered as baseline in the WI

6 Conclusion

In this contribution, serval issues related to the measurement gap enhancement WI are discussed. The proposals can be summarized as
Proposal 1: RAN4 should decide if shorter MGL enhancement is applicable to scenario 2.

· Scenario 2: In multi-RAT network (e.g. LTE+UTRA/cdma2000), all LTE intra- and inter frequency cells are synchronized.
Proposal 2: RAN4 should decide if shorter MGL enhancement is applicable to the scenarios when inter-frequency RSTD measurement is required even in synchronous only operation.   
Proposal 3: Since NCSG most likely will be introduced in per-CC based gap configurations, per-CC measurement gap configurations and NCSG should be jointly defined.

Proposal 4: Candidate proposals for per-CC measurement gap enhancement in TR36.894 should be considered as baseline in the WI
Proposal 5: The interruption control for SCell activation/deactivation/add/release should be studied independent from per-CC related NCSG discussion.

Proposal 6: Candidate proposals for NCSG in TR36.894 should be considered as baseline in the WI
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