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1 Introduction

Intra-frequency and inter-frequency measurement requirements for small cell enhancements were discussed for a few meetings. A number of issues were included in the email discussion after RAN4#72bis, as summarized in [1]. It seems the consensus could be reached on most of the issues. However, more discussions are still needed for inter-frequency requirements. In the following, we present our view on SCE inter-frequency requirements.
2 Discussion
2.1 Inter-frequency requirements in non-DRX case
For the inter-frequency requirement in non-DRX case (PSS/SSS acquisition, CRS based measurement, CSI-RS based measurement), the proposed methods for defining inter-frequency requirement in non-DRX case include [1] 
· Option 1: Using DRS_occasion_number * max { DMTC periodicity, GAP periodicity}, DRS_occasion_number is derived from the simulation results for intra-frequency non-DRX requirement.

· Option 3: Using DRS_occasion_number * max { DMTC periodicity, GAP periodicity} * Nfreq 
2.1.1 Overlapping of DRS occasions and measurement gaps

Both of the proposed options have taken into the account of the impact of the DMTC periodicity and the GAP periodicity due to the consideration that UE can only measure DRS for an inter-frequency carrier only when the DRS signals of the carrier are available at the scheduled measurement gap. Using max { DMTC periodicity, GAP periodicity} to determine the measurement delay is valid only under the assumption that the configured gap pattern is fully over-lapping with the configured DRS pattern, or the configured DRS pattern is fully fallen into the configured gaps. This assumption, however, may not always be true since DRS and measurements can be configured independently. 
Observation 1: DMTC and measurement gap pattern can be independently configured. Thus, the assumption may not be valid that DRS occasions must be fallen into configured measurement gaps, or the measurement gaps must be fully overlapping with the DRS occasions, unless some restriction is defined for the DMTC configuration. 

Proposal 1: It needs to be decided in Rel-12 whether to restrict DRS occasions must be configured falling into configured measurement gaps, or the measurement gaps must be fully overlapping with the DRS occasions. 
If it is decided to have the restriction, then max { DMTC periodicity, GAP periodicity}  might be used in defining the inter-frequency requirements. Otherwise, the max { DMTC periodicity, GAP periodicity}  may need to be replaced with  
DMTC_GAP_Periodicity = the minimum period within which there is one and only one DRS occasion and measurement gap overlapping
Proposal 2: If there is no restrict on the configuration of DMTC and measurement gap, the max { DMTC periodicity, GAP periodicity}  should be replaced with DMTC_GAP_Periodicity, which is the minimum period within which there is one and only one overlapping of DRS occasion and measurement gap.
2.1.2 Per-carrier configuration of DMTC
Another issue is related with SCE inter-frequency measurement is that the DMTC is configured per carrier, which is different with measurement gap pattern that is configured per UE. Therefore, different inter-frequency carriers have DMTC configurations with different available DRS occasions. This fact should also be considered when defining the SCE inter-frequency measurement requirements.
Observation 2: DMTC is configured per carrier. Available DRS occasions may be configured differently for different SCE inter-frequency carriers.
Proposal 3: It needs to be decided in Rel-12 whether to allow DMTC to be configured differently for different carriers. SCE inter-frequency measurement requirements need to be defined based on the decision.

2.1.3 Impact of measurements on legacy Inter-frequency carriers
SCE UEs need to support the measurements for both SCE inter-frequency carriers with configured DMTC and also the legacy inter-frequency carriers with configured measurement gaps. The measurement gaps will actually be shared for the measurements of legacy inter-frequency carriers and of SCE inter-frequency carriers. The Option 3 in [1] proposed that the measurement delay for SCE inter-frequency carriers be scaled linearly by the total number of inter-frequency and inter-RAT carriers Nfreq, i.e., 

Using DRS_occasion_number * max { DMTC periodicity, GAP periodicity} * Nfreq
The above scaling does not distinguish the different impacts on the measurement delay for legacy inter-frequency carrier and SCE inter-frequency layers. It may result in over-pessimistic requirements for the SCE inter-frequency measurement delay, since DMTC periodicity can be configured much longer than GAP periodicity.

Observation 3: Using the total number of inter-frequency and inter-RAT carriers to scale the SCE inter-frequency measurement delays could lead to over-pessimistic requirements for the SCE inter-frequency measurement delays, especially when DMTC periodicity is configured longer or much longer than GAP periodicity.

Proposal 4: The measurement requirements for SCE inter-frequency carriers need to consider both the measurement delays for SCE inter-frequency carriers and legacy inter-frequency carriers since the measurement gaps are shared among all inter-frequency layers.
3 Summary 

In this paper, we discussed inter-frequency measurement requirements for the inter-frequency requirements for SCE.
Proposal 1: It needs to be decided in Rel-12 whether to restrict DRS occasions must be configured falling into configured measurement gaps, or the measurement gaps must be fully overlapping with the DRS occasions. 

Proposal 2: If there is no restrict on the configuration of DMTC and measurement gap, the max { DMTC periodicity, GAP periodicity}  should be replaced with DMTC_GAP_Periodicity, which is the minimum period within which there is one and only one overlapping of DRS occasion and measurement gap.
Proposal 3: It needs to be decided in Rel-12 whether to allow DMTC to be configured differently for different carriers. SCE inter-frequency measurement requirements need to be defined based on the decision.

Proposal 4: The measurement requirements for SCE inter-frequency carriers need to consider both the measurement delays for SCE inter-frequency carriers and legacy inter-frequency carriers since the measurement gaps are shared among all inter-frequency layers.
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