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1 	Introduction
In this contribution, the per-CC measurement gap enhancement core requirements are discussed. 
2 	Core requirements
[bookmark: _GoBack]Impacted measurement gap related core requirements include
· UE measurement capability
· E-UTRAN inter frequency measurements
· Inter-RAT measurements
· E-UTRAN Inter-Frequency OTDOA Measurements
2.1 UE measurement capability
Per CC based measurement gap configuration should not negatively impact on UE’s measurement capability. Also, there is no market need to tighten the existing requirements or further increase the number of carriers to monitor.
Proposal 1: Monitoring of multiple layers using gaps requirements, including IncMon, should be reused for per-CC based measurement gap configuration.
2.2 Inter-frequency measurements
The existing requirements in 36.133 are defined as
When measurement gaps are scheduled, or the UE supports capability of conducting such measurements without gaps, the UE shall be able to identify a new FDD inter-frequency within TIdentify_Inter according to the following expression:

(normal performance) and

(reduced performance)
Where:
TBasic_Identify_Inter = 480 ms. It is the time period used in the inter frequency equation where the maximum allowed time for the UE to identify a new FDD inter-frequency cell is defined.
Nfreq,n Nfreq,r Kn and Kr are defined in clause 8.1.2.1.1 and Tinter1 is defined in clause 8.1.2.1
Generally, per-CC based measurement enhancements can serve two purposes:
· Objective 1: Reducing inter-frequency identification and measurement delay, and/or
· Objective 2: Balancing the resource between data transmission/reception and inter-frequency measurement.
· For example, reducing the overhead of gap when the corresponding carrier is busy
Meanwhile, it is also important that per-CC based measurement enhancement should not limit UE’s flexibility. As what has been defined in legacy systems, UE should be able to decide how to use the measurement gap. For example, when parallel measurement gaps are configured for different CC, it is up to UE’s implementation when parallel measurement is enabled for which band combinations.
Another factor which also impacts the eventual requirements is who will configure the measurement gap pattern per CC. NW does not have full information of UE’s measurement capability and proprietary implementation. If per-CC measurement gap is configured at NW, identification and measurement delay reduction cannot be always guaranteed. 
Proposal 2: If per-CC based measurement gap is configured at NW, existing identification and measurement delay should be defined as
TIdentify_inter_perCC= max(Tinter1_cc1, …, Tinter1_ccN)/ Tinter1*TIdentify_inter 
TMeasurement_Period _Inter_FDD_perCC= max(Tinter1_cc1, …, Tinter1_ccN)/ Tinter1*TMeasurement_Period _Inter_FDD
TMeasurement_Period _Inter_TDD_perCC= max(Tinter1_cc1, …, Tinter1_ccN)/ Tinter1*TMeasurement_Period _Inter_TDD
TIdentify_inter_perCC is a function of Tinter1_perCC, which is defined as
where Tinter1_cc1 is the minimum available time for inter-frequency and inter-RAT measurements during 480ms period on CC1 and N denotes the total number of CC.
On the other hand, if per-CC measurement gap is configured at UE, there is higher probability that parallel measurement is enabled (otherwise, UE should not signal per-CC measurement gap). In this case, the corresponding identification and measurement delay can be improved.   
Proposal 3: If per-CC based measurement gap is configured at UE, identification delay can be defined as
TIdentify_inter_perCC=W*sum(Tinter1_cc1, …, Tinter1_ccN)/ Tinter1*TIdentify_inter 
TMeasurement_Period _Inter_FDD_perCC= W*sum(Tinter1_cc1, …, Tinter1_ccN)/ Tinter1*TMeasurement_Period _Inter_FDD
TMeasurement_Period _Inter_TDD_perCC= W*sum(Tinter1_cc1, …, Tinter1_ccN)/ Tinter1*TMeasurement_Period _Inter_TDD
Where W is a weighting factor to be determined. 
Even per-CC gap is configured at UE, it is still hard to guarantee parallel measurement happens all the time. In this case, W should be less than one.
For inter-RAT related core requirements, it is proposed
Proposal 4: Similar principle in proposal 2 or 3 can apply to inter-RAT related core requirements.
In proposal 2 and 3, different identification and measurement delay requirements are proposed depending on where per-CC gap is configured. However, it is noted that the objective 2, which is to balance the resource between data transmission/reception and inter-frequency measurement, can be always achieved with per-CC based measurement gap regardless if it is configured at NW or UE. 
Observation 1: Identification and measurement delay can be improved if per-CC based measurement gap is configured at UE, compared to the case when it is configured at NW.
Observation 2: Per-CC based measurement gap can always be used to balance the resource between data transmission/reception and inter-frequency measurement.  
3 	Conclusion
In this contribution, our views on core and performance requirement for per-CC measurement gap configuration can be summarized as follow
Proposal 1: Monitoring of multiple layers using gaps requirements, including IncMon, should be reused for per-CC based measurement gap configuration.
Proposal 2:
 If per-CC based measurement gap is configured at NW, existing identification and measurement delay should be defined as
TIdentify_inter_perCC= max(Tinter1_cc1, …, Tinter1_ccN)/ Tinter1*TIdentify_inter 
TMeasurement_Period _Inter_FDD_perCC= max(Tinter1_cc1, …, Tinter1_ccN)/ Tinter1*TMeasurement_Period _Inter_FDD
TMeasurement_Period _Inter_TDD_perCC= max(Tinter1_cc1, …, Tinter1_ccN)/ Tinter1*TMeasurement_Period _Inter_TDD
TIdentify_inter_perCC is a function of Tinter1_perCC, which is defined as
where Tinter1_cc1 is the minimum available time for inter-frequency and inter-RAT measurements during 480ms period on CC1 and N denotes the total number of CC.
Proposal 3: 
If per-CC based measurement gap is configured at UE, identification delay can be defined as
TIdentify_inter_perCC=W*sum(Tinter1_cc1, …, Tinter1_ccN)/ Tinter1*TIdentify_inter 
TMeasurement_Period _Inter_FDD_perCC= W*sum(Tinter1_cc1, …, Tinter1_ccN)/ Tinter1*TMeasurement_Period _Inter_FDD
TMeasurement_Period _Inter_TDD_perCC= W*sum(Tinter1_cc1, …, Tinter1_ccN)/ Tinter1*TMeasurement_Period _Inter_TDD
Where W is a weighting factor to be determined. 
Proposal 4: Similar principle in proposal 2 or 3 can apply to inter-RAT related core requirements.
Observation 1: Identification and measurement delay can be improved if per-CC based measurement gap is configured at UE, compared to the case when it is configured at NW.
Observation 2: Per-CC based measurement gap can always be used to balance the resource between data transmission/reception and inter-frequency measurement.  
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