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1
Introduction
Discussion on the design of the small cell discovery procedures has been ongoing in RAN1. Many of the design details were agreed in the last RAN1 meeting and 2 LSs describing the agreements were received in [1] and [2]. In this paper we analyze how to define the RAN4 requirements for cell discovery based on the RAN1 design.

2
Discussion
The LSs received from RAN1 in [1] and [2] contain descriptions of the small cell discovery signal high level design and a more detailed description, respectively. Below we briefly summarize the contents of the LSs that are of most interest for the RAN4 discussion on how to define the requirements.
· PSS/SSS/CRS are used in the DRS

· Additionally CSI-RS is assumed in the DRS for measurement if configured by higher layers

· CRS-based RSRP measurements are supported, and CSI-RS–based RSRP measurements are supported
· 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
The definition of the signaling to inform the UE when the DRS is transmitted and possible which signals (DRS measurement timing configuration-DMTC) is up to RAN2 define. 
As the cell discovery is performed based on signaling of the DMTC, the discovery procedure only applies to RRC_connected state. The requirements that RAN4 needs to define are as follows:
· Measurement procedures for intra/inter frequency– 36.133 Section 8

· Cell identification delay based on PSS/SSS, RSRP measurement period

· Measurement accuracy requirements for DRS – 36.133 Section 9

· RSRP based on CRS

· RSRP based on CSI-RS

Considering the design details listed above and the candidate values for M and N, we notice that there is a close resemblance between the DRS design/transmission procedures and the inter-frequency measurements performed in measurement gaps. Hence, we propose to use the inter-frequency measurements with gaps requirements as baseline to define the requirements.
Proposal: Use the requirements defined for inter-frequency measurements with gaps as baseline to define the small cell discovery requirements.
For the measurement procedures(cell identification delay and CRS based RSRP measurement period) the current requirements defined for inter-frequency can be reused. For M>80ms (160ms or longer) a new Tinter1(Eq. 1) will have to be defined and the measurement period will have to be scaled accordingly, however, this should be a straightforward extension based on the requirements for 40ms and 80ms gap periodicity. Also, the current SNR and signal level side conditions defined in 36.133 Section B.2 could also be kept. 
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However, as CSI-RS based RSRP has not been considered so far and no requirements are defined, more discussion is needed on how to define the requirements. We believe this discussion could be kept separately and the CSI-RS measurement accuracy should also be taken into account.
In [2] it is stated that the discovery procedure can be performed for both intra and inter frequency. We would like to point out that if the inter-frequency measurements are performed using measurement gaps, it may not be possible to measure cells for M>80ms. If the time interval between measurements is too large then the AGC settings from the previous measurement gaps cannot be reused. In this case the UE would have to use additional gaps just for AGC measurements (e.g. even if M>80ms the UE could use the gaps where DRS is not present for AGC), however, the AGC settings may not be given that there may not any signals at all in some of the measurement gaps. Hence, we propose to send a clarification LS to RAN1/2 to state this concern and the possibility of a design flaw that was not considered.
Each DRS occasion contains at least one instance of PSS/SSS and CRS as described above. As these are the assumptions for inter frequency measurements, we propose to reuse the measurement accuracy requirements currently defined with the same side conditions. As there are no requirements for CSI-RS based RSRP, these should be considered separately [3].
3
Conclusions 
In this paper we briefly analyzed the DRS design impact to RAN4 specifications. Considering the resemblance between DRS design and inter frequency measurements with gaps, we propose to use the inter-frequency measurement requirements as baseline.  

Proposal: Use the requirements defined for inter-frequency measurements with gaps as baseline to define the small cell discovery requirements.
The current requirements defined based on PSS/SSS and CRS based RSRP for cell identification, measurement period and measurement accuracy can be reused or scaled accordingly to the period of DRS transmission. Further discussion is needed for CSI-RS based RSRP measurements.   
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