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1 Introduction

In  RAN4#73 meeting, the core requirements of discovery signal measurements were made. Considering existing measurements, we need to clarify the number of E-UTRA inter frequency being monitored, identification time and  measurement period. This paper  treats two examples for the clarification and suggests the related proposals.
2 Discussion
E-UTRA inter-frequency measurement requirements are specified in TS36.133[1] as follows.
· When monitoring of multiple inter-frequency E-UTRAN, the UE shall be capable of monitoring at least 3 FDD E-UTRA inter-frequency carriers depending on UE capability and 3 TDD E-UTRA inter-frequency carriers depending on UE capability. 
· Nfreq,E-UTRA : the number of E-UTRA frequency carriers(FDD and TDD)

· The UE shall be capable of performing RSRP and RSRQ measurements of at least 4 inter-frequency cells per FDD inter-frequency for up to 3 FDD inter-frequencies and the UE physical layer shall be capable of reporting RSRP and RSRQ measurements to higher layers with the measurement period of 480*Nfreq when no DRX is in use, either measurement gaps are scheduled or the UE supports capability of conducting such measurements without gaps. 

· For DRS signal measurement, the UE shall be capable of performing RSRP and RSRQ measurements of at least 3 identified inter-frequency cells per FDD inter-frequency for up to 3 FDD inter-frequencies and the UE physical layer shall be capable of reporting RSRP and RSRQ measurements to higher layers with the measurement period of TMeasurement_Period_inter_CRS(= [5] *  Max{ TDMTC_periodicity, MGRP}*Nfreq) when no DRX is in use, either measurement gaps are scheduled or the UE supports capability of conducting such measurements without gaps.
As for three bullets, the number of inter-frequency being monitored and measured is specified to 3. It is clear that Nfreq in second and third bullet is identical to Nfreq,E-UTRA in first bullet. However, Nfreq is defined as Nfreq = Nfreq, E-UTRA + Nfreq, UTRA + Mgsm + Nfreq, cdma2000 + Nfreq, HRPD in 8.1.2.1.1[1]. Therefore, for avoiding confusion, the clarification of Nfreq  is needed with that Nfreq is equal to Nfreq,E-UTRA . 
And when configuring DMTC to UE, there can be ambiguous the relationship Nfreq,E-UTRA and  Nfreq in second and third bullet. However, based on definition of Nfreq,E-UTRA, it is clear that  
·  Nfreq(noDRSsingal-2nd bullet) + Nfreq(DRS-3rd bullet) <= 3

For explanation, we consider one example of figure 2.1 with frequency list of f1,f2,f3 and with configuring DMTC to UE on f1. Here, serving cell frequency is assumed with f0.
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Figure 2.1 Deployment scenario
For easy comprehension, parameters related to measurement gap, identification time and measurement period are assumed as follows.

· MGRP = 80ms

· TDMTC_period = 160ms

· Measurement BW = 6RB

The identification time and measurement period are defined as

· 
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And those for DRS signal are defined as

· TIdentify_Inter_SCE =13 * Max {TDMTC_periodicity, MGRP}*Nfreq + TMeasurement_Period_inter_CRS
· TMeasurement_Period_inter_CRS = [5] *  Max{ TDMTC_periodicity, MGRP}*Nfreq
Based on these equations,  figure 2.2 shows the above example on identification time and measurement period with configuring DMTC to UE in status which is already indentified to 3 inter-frequencies.  
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Figure 2.2 1st example for identification time and measurement period
Before configuring DMTC to UE, the identification time and measurement period for 3 inter-frequencies are derived to 

· 
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·  where, Nfreq is 3.

And 4 cells per each inter-frequency are monitoring and reported in TMeasurement_period-inter.
After configuring DMTC to UE, the identification time for discovery signal is derived to

· TIdentify_Inter_SCE =13 * Max {TDMTC_periodicity, MGRP}*Nfreq + TMeasurement_Period_inter_CRS=13*160*1+[5]*160*1=2880 ms 
· where, Nfreq = 1, Nfreq is the number of discovery frequency.
and the measurement period for 3 inter-frequencies is derived to

· TMeasurement_Period_inter + TMeasurement_Period_inter_CRS = 480*2 + 800 *1 ms
· where, Nfreq = 2 for TMeasurement_Period_inter, and Nfreq = 1 for TMeasurement_Period_inter_CRS.
In the case, 4cells/f2, 4cells/f3 and 3cells/f1 are monitored and reported in TMeasurement_Period_inter + TMeasurement_Period_inter_CRS. 
Figure 2.3 shows another example on identification time and measurement period with configuring DMTC to UE in status which is not yet indentified to any inter-frequency.
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Figure 2.3 2nd example for identification time and measurement period
After configuring DMTC to UE, the identification time and measurement period for 3 inter-frequencies are derived to

· TIdentify_Inter_SCE + TIdentify_Inter = 2880*1 + 7680*2 ms
· TMeasurement_Period_inter + TMeasurement_Period_inter_CRS =  800 *1 + 480*2 ms
· where, Nfreq = 1 for discovery signal and Nfreq = 2 for non-discovery signal
In the case, 4cells/f2, 4cells/f3 and 3cells/f1 are monitored and reported in TMeasurement_Period_inter + TMeasurement_Period_inter_CRS. 

Based on the observed identification time and measurement period, we propose as follows.

Proposal 1 : In order to avoid confusion of Nfreq in equation relate to E-UTRA inter-frequency cell identification time and measurement period, Nfreq should be to be referenced to Nfreq,E-UTRA.

Proposal 2 : In configuring DMTC to UE, when monitoring of multiple inter-frequency E-UTRAN, the UE shall be capable of monitoring at least 3 FDD E-UTRA inter-frequency carriers depending on UE capability and 3 TDD E-UTRA inter-frequency carriers including DRS signal measurements depending on UE capability.
Proposal 3 : Proposal 1 and 2 need to be reflected to the related specification for clarification of Nfreq and for clarification of the number of inter-frequency when configuring DMTC to UE. 
3 Conclusion
In this contribution, we clarified the identification time and measurement period with two examples when configuring DMTC to UE.  Based on it, we proposed as follows.
· Proposal 1 : In order to avoid confusion of Nfreq in equation relate to E-UTRA inter-frequency cell identification time and measurement period, Nfreq should be to be referenced to Nfreq,E-UTRA.

· Proposal 2 :  In configuring DMTC to UE, when monitoring of multiple inter-frequency E-UTRAN, the UE shall be capable of monitoring at least 3 FDD E-UTRA inter-frequency carriers depending on UE capability and 3 TDD E-UTRA inter-frequency carriers including DRS signal measurements depending on UE capability.
· Proposal 3 : Proposal 1 and 2 need to be reflected to the related specification for clarification of Nfreq and for clarification of the number of inter-frequency when configuring DMTC to UE. 
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