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1 Introduction
This contribution concerns some open points relating to configuration of DRS measurements which are also the subject of ongoing email discussions in RAN1 (e.g. [77-23b] or RRC parameters). Although the details of the RRC signalling design will be determined by RAN2, there are likely to be some further aspects of UE configuration and behaviour which still need to be discussed and agreed in RAN1. 
As indicated in LS to RAN2 [1], the following agreements on DRS were made by RAN1:
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
2.1 Minimum Requirements for Configuration of DRS RRM measurements

CRS based DRS or CSI-RS based DRS measurements will be used for small cell/TP discovery and TP identification.

From RAN1 agreements and current email discussions the basic configuration of the RRM using DRS should be per frequency, and the measurement timing information provided to the UE is shown in Figure 1. The main motivation for such parameters is to allow the UE, with reasonable accuracy, complexity and battery consumption, to make measurements on DRS which are transmitted periodically within a DRS occasion (to minimize interference). 
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Figure 1 Minimum Configuration for DRS based measurements

From the ongoing RAN1 discussions it seems that the minimum set of RRC parameters (per frequency) required for the effective operation of the measurements would be:

•
Configuration of UE to perform DRS based RRM measurement with CRS (or not)

•
Configuration of UE to perform DRS based RRM measurement with CSI-RS (optional)

•
The period of the measurement timing
•
The timing offset of the measurement 

2.2 Other Parameters for DRS RRM measurements

Other general parameters could include:
· Measurement bandwidth

· If not specified explicitly in RRC, other possibilities could include

· Fixed at 1.6MHz

· Default as 1.6MHz, otherwise the system bandwidth if known to the UE   

· Number of subframes in a DRS occasion (during which at least CRS are transmitted)
· If not specified in RRC, the value could be fixed in RAN1 specifications (e.g. 5ms)

If RRM measurements are to be performed on CRS, other parameters could include: 

· A list of PCIDs for which the UE should perform RRM measurement. This is likely to be necessary for compatibility with the current “measurement object” approach in RAN2
· Number of CRS ports

· If not specified in RRC, this could be fixed in RAN 1 specifications (e.g. port 0 only)

If RRM measurements are to be performed on CSI-RS, other parameters could include:
· List of possible CSI-RS resources

· REs potentially containing CSI-RS in a subframe

· A subframe offset of the resource with respect to SSS

· This could be an independent parameter

· Note: Allowing only a single CSI-RS resource to be configured seems too restrictive for supporting multiple TPs

· The number of CSI-RS ports

· If not specified in RRC, this could be fixed in RAN1 specifications (e.g. only one port)

· A list of scrambling identities

· Scrambling identity could be part of the CSI-RS resource configuration

We note that where measurements are based on CRS, the UE can obtain multiple PCIDs efficiently from observed PSS/SSS. However, for measurements based on CSI-RS there may be a UE complexity, issue since there is large range of allowed configurations potentially available, and it may be unreasonable to expect the UE to be able handle all of them. For example, if the CSI-RS REs, subframe offset and scrambling identities can be configured independently, then the number of different measurements the UE could need to make would be equal to the product of the number of possible values for each parameter. 

Therefore, in order to limit UE complexity, there could be a limit placed on the product of the number of CSI-RS RE configurations, number of subframe offsets, and number of scrambling identities. Alternatively there could be an explicit is of configurations, each one comprising CSI-RS REs, offset and scrambling identity.

3 Conclusion 

When RRM measurements based on CSI-RS are configured, there should be a limit placed on UE complexity. For example, this could be done by using an explicit list of a maximum size, each element of the list comprising 

· CSI-RS REs

· Subframe offset 

· Scrambling identity, 
Or configuring independent lists of CSI-RS REs, subframe offsets and scrambling identities, but setting a limit on the number of possible combinations (i.e. the product of the number of values of possible CSI-RS REs, subframe offset and scrambling identity). 
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