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1 Introduction

In last meeting, Ran4 got LS[1] from  Ran1 which are agreements on discovery signal detail. In Ran1, additional email discussion has been taken to achieve more agreement. Based on the agreements, Ran4 has to discuss DRS based measurement accuracy requirements in order to complete SCE WI in time. This contribution is about DRS based measurement accuracy requirements for Small Cell enhancement in Rel-12.

For information, Ran1 agreements in LS[1] and further RAN1 agreements[2] on DRS design made in RAN1#77 and reached by email approval following RAN1#77are introduced as follows.

Agreements in LS[1]:
· For the purpose of DRS based measurements, the UE shall only assume the presence of signals of the DRS.

· For both intra- and inter- frequency measurement, if a UE is configured with only DRS-based measurements reporting on a given carrier frequency, and UE is not configured with an activated serving cell on that carrier frequency, the UE shall (should) not assume the presence of any signal and channel except for DRS in the DMTC (DRS measurement timing configuration) duration.

· For DRS,

· Scrambling ID of PSS/SSS/CRS is PCID

· Scrambling ID of CSI-RS may be different from PCID

· TP identification may be represented by e.g., CSI-RS RE configuration, Scrambling ID, Subframe offset, cover code or their combination.
· FFS on details

· DRS can only be transmitted on a DL subframe or DwPTS region of subframes.

· For DRS-based measurement, a UE assumes that 
· A DRS occasion for a cell consists of

· One instance of PSS/SSS per Rel-8
· CRS is transmitted at least in the same subframe(s) as PSS/SSS
· A DRS occasion can comprise multiple CSI-RS RE configurations

· The different CSI-RS configurations may be in the same or different subframe(s)

· The different CSI-RS configurations may be scrambled independently

· Relative subframe offset between SSS and one CSI-RS RE configuration
· FFS between variable or fixed within 5 msec relative to subframe of SSS

· A DRS occasion for a cell comprises N consecutive subframes (N <= 5)

· FFS on DRS transmission on MBSFN subframe, if so, how

· FFS between

· One or more subframes among N subframes may not carry any DRS signal (i.e., either CRS or CSI-RS)
· All DL subframes carry DRS signal

· A DRS occasion for a cell is transmitted every M ms

· Candidate values for M are 40, 80, 160, FFS on other values
· Note: RAN1 design does not assume any requirements of the number of detectable cells using DRS.

Agreements by email approval following Ran1#77[2]:
Agreements (regarding DRS-based RRM measurement):

· A UE can be configured with one DRS measurement timing configuration (DMTC) per frequency

· The reference timing for the offset is the primary serving cell’s timing

Agreement (regarding measurement gap for DRS-based measurement):

· No new measurement gap pattern is introduced for DRS-based measurement

Agreements (regarding discovery signals):

· For subframes (DL subframes and DwPTS region of subframe) within a DRS occasion indicated for possible DRS-based measurements, a UE can assume that at least CRS antenna port 0 for a cell is transmitted

–     When UE is indicated with MBSFN subframe configuration or MBSFN related configuration, UE assumption of CRS transmission on MBSFN subframe is per Rel-8

· FFS whether there is a need to enhance signaling

–     A UE may assume that all DL subframes and DwPTS region of subframe in a DRS occasion are available at least for CRS as DRS based measurements

· FFS whether number of subframes in a DRS occasion is to be fixed or configurable

· FFS relation to restricted measurement subframe

–     FFS whether to indicate the number of CRS ports

· If, in addition, CSI-RS is configured as DRS

–      For CSI-RS as DRS, at least single antenna port 15 with 2 REs per PRB of CSI-RS RE configuration is supported for CSI-RS based RSRP

· FFS whether to indicate the number of CSI-RS ports

· FFS on supporting other antenna port(s) and/or more REs/PRB

–      In a DRS occasion, the relative subframe offset between SSS and one CSI-RS RE configuration (or equivalence) can be different for different CSI-RS RE configurations

–      For each CSI-RS RE configuration in a DRS occasion, a UE can assume that the corresponding CSI-RS is transmitted in one subframe

·  FFS on whether to allow more than one subframe

–     Continue discussion on UE data rate matching on CSI-RS as DRS in RAN1#78

· Requirements on measurement bandwidth, periodicity, and duration of a DRS occasion should be discussed in RAN4

2 Discussion

Ran4 needs to discuss minimum measurement accuracy related to measurement bandwidth, periodicity, and duration of a DRS occasion which are required by Ran1. A DRS occasion and DMTC has been discussed in Ran1. Figure1 is one example for those. In figure1, there is at least one subframe including SS and CRS in a DRS occasion. From Ran1 agreement, UE can assume that a DRS occasion  comprises N consecutive subframes(N <= 5).  
Firstly, in order to evaluate the minimum measurement requirements,  we should consider the smallest opportunity of CRS of a DRS occasion in DMTC. 
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Figure 1. one example of DRS occasion
We need to consider MBSFN subframes for the CRS opportunity. MBSFN subframes can be applied in subframe number of {3, 4, 7, 8, 9} for TDD and {1,2,3,6,7,8} for FDD.  
In TDD system, there are 7 UL/DL configurations. When configuration is ‘0’, available MBSFN in DL subframe does not exist.  In the case, minimum 1 DL and 1 DwPTS in normal subframe can be used for measurements in case of  2<= N <=5.  When N=1, only 1 DL in normal subframe can be used for measurements.  

Other UL/DL configuration, 1 to 3 MBSFN subframes can be used for measurement addition to minimum 1 DL subframe and 1 DwPTS in case of  2<= N <=5.  However,  when N=1, only 1 DL in normal subframe can be also used for the measuremts. Therefore, it is reasonable to consider only 1 DL subframe in normal subframe for a DRS based minimum measurement requirements.  

In FDD system, 1 DL subframe can be also considered for those, because the requirement should be generic for both FDD and TDD system. It can be good starting point to evaluate the minimum measurement accuracy. Figure 2 shows the MBSFN subframe in TDD/FDD systems. 

[image: image2.emf]0 1 2 3 4 5 6 7 8 9

D S UUUD SUUU

D S UU D SUU D D

D S U D SU D D D D

D S UUU D D D D D

D S UU D D D D D D

D S U D D D D D D D

D S UUUD SUUD

UL/DL Conf.

0

1

2

3

4

5

6

Switch Period

5

5

5

10

5

10

10

MBSFN

TDD

FDD

MBSFN Normal


Figure 2. MBSFN in TDD/FDD
Secondly, in order to evaluate the minimum measurement requirements, we should consider a transmission periodicity of a DRS occasion.
In Ran1, candidate values for transmission periodicity of a DRS occasion are being considered with 40ms, 80ms and 160ms. The opportunity of measured symbol can be different depending on the transmission periodicity. For keeping same measurement requirements, different measurement period can be considered depending on the transmission periodicity. For evaluation of measurement accuracy requirement, we can reuse simulation assumption of eIMTA[3] with a little bit change of frequency band. 
In case that a transmission periodicity of a DRS occasion is 40ms and 80ms, the measurement period can be considered to reuse that of eIMTA. The reason is that simulated parameters are almost same except for frequency band. However, we should consider the other transmission periodicity of a DRS occasion of 160ms for the measurement period. Regarding the agreement of that no new measurement gap pattern is introduced for DRS-based measurement, we can consider measurement gap length of 6ms for both of measurement gap repetition period such as 40ms and 80ms. Figure 3 and Figure 4 show the  DRS occasion with transmission periodicity of 80ms/160ms whena measurement gap pattern is 1.  
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Figure 3. DRS occasion with transmission periodicity of 80ms  when a measurement gap pattern is 1.
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Figure 4. DRS occasion with transmission periodicity of 160ms  when a measurement gap pattern is 1.
In case that a transmission periodicity of a DRS occasion is 160ms, a measured subframe number is practically smaller than available measurement gap number as seen  in Figure 4. Therefore addition simulation work is needed to evaluate measurement period to check which measurement period to meet  current minimum measurement accuracy requirements. The detail simulation assumption is referred in [4].

Based on the above discussion, we suggest proposals as follows.
· Proposal 1 : Measurement accuracy requirements of SCE should be applied with same value for TDD and FDD system.
· Proposal 2 : Minimum consecutive subframe number, N can be considered for minimum measurement accuracy of SCE (N=1).
· Proposal 3: In order to evaluate a DRS occasion based measurement period, a transmission periodicity of a DRS occasion of 160ms should be considered as baseline.
3 Conclusion
In this contribution, we proposed our opinion on DRS based measurement as follows.

· Proposal 1 : Measurement accuracy requirements of SCE should be applied with same value for TDD and FDD system.
· Proposal 2 : Minimum consecutive subframe number, N can be considered for minimum measurement accuracy of SCE (N=1).
· Proposal 3: In order to evaluate a DRS occasion based measurement period, a transmission periodicity of a DRS occasion of 160ms should be considered as baseline.
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