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1 Introduction

In  RAN4#72bis meeting, reply LS[1] on SSS in first subframe of a DRS occasion with regard to AGC was agreed. However, it needs to be clarified on the related time condition. This paper discusses the condition in aspect of cell detection and measurement  of CRS and CSI-RS.
2 Discussion
RAN4  made an agreement on reply LS as following.

· If SSS is located in the first subframe of a DRS occasion the UE will use at least one DMTC opportunity to adjust the AGC loop which will lead to at least one additional DMTC time will be included in the total inter-frequency cell identification delay. This additional time will be considered when RAN4 specify the inter-frequency cell identification delay requirements.

The agreement is on SSS in the first subframe of a DRS occasion. However, it seems to be necessary to clarify time relationship between MG and DMTC and to clarify between first subframe of DRS occasion and MG/DMTC for inter-frequency cell identification. Figure 1 shows 3 scenarios between MG and DMTC considering first subframe of a DRS occasion which consists of 1 subframe. It applies for FDD.
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Figure 1. 3 scenarios between MG and DMTC
Each scenario is characterized as follows

· Scenario 1 : 

· Starting time of DMTC and MGL is aligned.

· 1st subframe of a DRS occasion is aligned with DMTC starting point and,

· SSS, 2 CRS symbols and CSI-RS configured in 1st slot of 1st subframe of a DRS occasion is within RF implementation margin region  of 0.5ms which is not available for inter-frequency measurements.

· Scenario 2 : 

· Starting time of DMTC and MGL is aligned.

· 1st subframe of a DRS occasion is aligned with 0.5ms offset to DMTC starting point.

· Scenario 3 : 

· Starting time of DMTC and MGL is aligned.

· 1st subframe of a DRS occasion is aligned with 5ms offset to DMTC starting point and,

· 2 CRS symbols and CSI-RS configured in 2nd slot of 1st subframe of a DRS occasion is within RF implementation margin region of 0.5ms which is not available for inter-frequency measurements.

From characterization of each scenario, we can have some following observations.

· Observation 1 : In scenario 1, cell identification could be failed and measurement accuracy of CRS could be degraded due to reduced number of CRS symbols from 4 to 2. The measurement of CSI-RS configured in 1st slot  could be failed.
· Observation 2 : In scenario 2, cell identification and measurement of CRS and CSI-RS  could be performed. In this case, 1st DMTC time is considered to be used to adjust AGC loop..
· Observation 3 : In scenario 3, cell identification could be performed. In this case, 1st DMTC time is considered to be used to adjust AGC loop.Measurement accuracy of CRS could be degraded due to reduced number of CRS symbols from 4 to 2. The measurement of CSI-RS configured in 2nd  slot  could be failed.
Based on the observations, we provide following proposals.

· Proposal 1 : In order to guarantee the inter-frequency cell identification , SSS configured subframe of a DRS occasion should not be overlapped with IM region of 0.5ms in MGL.
· Proposal 2 : In order to guarantee the inter-frequency measurement accuracy of CRS and/or CSI-RS, CRS and/or CSI-RS configured  subframe of a DRS occasion should not be overlapped with IM region of 0.5ms  in MGL.
· Proposal 3 : In order to guarantee the inter-frequency cell identification and measurement accuracy of CRS and CSI-RS, it is necessary to add related condition, for example, 
· provided that 
· MGL and DMTC are aligned and,
· a DRS occasion starts at least 0.5ms late after DMTC starting point and ends at least 0.5ms early before DMTC ending point.
· otherwise,
· inter-frequency cell identification and  measurement accuracy of CRS and CSI-RS are not guaranteed in UE side.
3 Conclusion
In this contribution, we clarified condition in order to ensure the inter-frequency cell identification and measurement accuracy of CRS and CSI-RS based on the 3 scenarios. We propose as follows.

· Proposal 1 : In order to guarantee the inter-frequency cell identification , SSS configured subframe of a DRS occasion should not be overlapped with IM region of 0.5ms in MGL.
· Proposal 2 : In order to guarantee the inter-frequency measurement accuracy of CRS and/or CSI-RS, CRS and/or CSI-RS configured  subframe of a DRS occasion should not be overlapped with IM region of 0.5ms  in MGL.
· Proposal 3 : In order to guarantee the inter-frequency cell identification and measurement accuracy of CRS and CSI-RS, it is necessary to add related condition, for example, 
· provided that 
· MGL and DMTC are aligned and,
· a DRS occasion starts at least 0.5ms late after DMTC starting point and ends at least 0.5ms early before DMTC ending point.
· otherwise,
· inter-frequency cell identification and  measurement accuracy of CRS and CSI-RS are not guaranteed in UE side.
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