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In this document we discuss the transmission of the PSS/SSS/PBCH and SIB1 by eMBMS cells.  In particular we attempt to address the following 3 questions:
Question 1:	 Are discovery signals suitable for all types of eMBMS carriers (dedicated and mixed)?
Question 2:   How does the UE know the discovery signal configuration for a dedicated eMBMS carrier?
Question 3:	Where is PBCH and SIB1 transmitted for a dedicated eMBMS cell using discovery signals?
We highlight why we consider that discovery signals may only be suited to dedicated carriers.
Discussion 
2.1 Discovery Signals
Question 1:	   Are discovery signals suitable for all types of eMBMS carriers (dedicated and mixed)?
In previous meetings it has been suggested that the small cells Discovery signal could be used instead of the conventional PSS/SSS/CRS to free additional subframes for MBSFN traffic. Discovery signals were originally developed to provide networks with a means to allow deactivated small cells to send out a low frequency, and therefore less interfering, beacon style signals containing PSS/SSS/CRS (and optionally CSI). UEs appropriately configured by a PCell, would know the periodicity (see MeasDS-Configdmtc-PeriodOffset-r12) of these discovery signals and use them to perform measurements on those small cells to determine if they were suitable handover/cell-selection candidates.  
According to TS36.211, for frame structure type 1, a discovery signal occasion for a cell consists of a period of one to five consecutive subframes. The periodicity, first SFN and subframe are defined in dmtc-PeriodOffset-r12 (see extract from TS36.331 below), which currently allows for periodicities of 40ms, 80ms and 160ms.
Extracts from TS36.331-d10:
dmtc-PeriodOffset-r12			CHOICE {
			ms40-r12						INTEGER(0..39),
			ms80-r12						INTEGER(0..79),
			ms160-r12						INTEGER(0..159),
			...
		},

Depending on the measurements reported back by the UE, the network can choose to activate the small cell. When activated, the small cell stops transmitting the discovery signal and starts to transmit conventional PSS/SSS/CRS/PBCH.
The likely agreement (below) from the “[85-11] eMBMS proposal” email discussion ensures some CRS is provided to UEs at least once every 5ms:
· “If a carrier supports mixed unicast and MBMS, at least 2 subframes separated by 5ms are non-MBSFN subframes”
Given the agreement above, the use of discovery signals for mixed unicast and eMBMS carrier offers no benefits over using conventional means of transmitting PSS/SSS/PBCH/SIB1 which require transmissions every 5ms.
Observation 1:  There are no clear benefits of developing discovery signals for mixed unicast and eMBMS carriers if there must be at least 2 non-mbsfn subframes every 5 ms supporting CRS.
Proposal 1:	For mixed unicast and eMBMS carriers, PSS/SSS/PBCH and SIB1 are transmitted using the existing method. 
For dedicated eMBMS carriers, where the constraint to send conventional CRS every 5ms is no longer required, some form of discovery signal could be developed that frees up significantly more subframes for MBSFN traffic.
Proposal 2:	For dedicated eMBMS carriers (with no unicast transmissions), discovery signals can be used as a basis for transmitting PSS/SSS/PBCH and SIB1.
Question 2:	 How does the UE know the discovery signal configuration for a dedicated eMBMS carrier?
Currently, a UE receives the configuration (period and offset) of discovery signals of potential small cell handover targets from a PCell via RRC signalling. For dedicated eMBMS carriers, if new low cost devices are to be supported that can start receiving eMBMS services without the need for establishing an RRC connection, i.e. devices in idle mode, then possible alternatives for acquiring discovery signal configuration include:
· Option 1:		The UE performs blind detection to acquire the discovery signal.
· Option 2:		The periodicity/configuration of the discovery signal is predefined.
· Option 3:		Combination of options 1 and 2.
· Option 4:		Another conventional cell, broadcasting discovery signal configuration for neighbour cells. 
Proposal 3:   For dedicated eMBMS carriers, the UE can use the discovery signal to acquire synchronisation and make measurements without the need to establish an RRC connection with another cell.
Question 3:	Where is PBCH and SIB1 transmitted for a dedicated eMBMS cell using discovery signals?
Currently, discovery signals only include PSS/SSS/CRS and optionally CSI. For idle mode UEs to be able to start receiving eMBMS transmissions without the need to establish an RRC connection, SI must be broadcast. To allow UEs to receive MBMS services on an activated dedicated eMBMS cell in RRC_IDLE without loading neighbour unicast/MBMS cells of other carriers with configuration information of the activated dedicated eMBMS cell, the activated dedicated eMBMS cell should broadcast a PBCH and necessary SIBs. Since discovery signals do not occupy the whole bandwidth, PBCH and at least the first SIB, could be broadcast in the same SFs used for discovery signals. The first SIB could provide a configuration of other SFs used for SIB broadcast, if the capacity of SFs used for discovery signals is not sufficient for the broadcast of all required SIBs. However for both the PBCH and SIB1, additional changes will be required to specify:
· Where within the discovery signal subframes PBCH is transmitted
· Where within the discovery signal subframes SIB1 (and possibly SI)
· For instance for SIB1, is some form of SI-RNTI DCI maintained.
Proposal 4:   	For dedicated eMBMS carriers, the PBCH and the first SIB are transmitted within the same subframes used for discovery signals. 

Conclusions
In this contribution, we have discussed several issues relating to the transmission of PSS/SSS and PBCH for eMBMS carriers. From those discussions we have the following observations and proposals for RAN1 to discuss:
Observation 1:   	There are no clear benefits of developing discovery signals for mixed unicast and eMBMS carriers if there must be at least 2 non-mbsfn subframes every 5 ms supporting CRS. 
Proposal 1:	For mixed unicast and eMBMS carriers, PSS/SSS/PBCH and SIB1 are transmitted using the existing method. 
Proposal 2:	For dedicated eMBMS carriers (with no unicast transmissions), discovery signals can be used as a basis for transmitting PSS/SSS/PBCH and SIB1.
Proposal 3:   	For dedicated eMBMS carriers, the UE can use the discovery signal to acquire synchronisation and make measurements without the need to establish an RRC connection with another cell.
Proposal 4:   	For dedicated eMBMS carriers, the PBCH and the first SIB are transmitted within the same subframes used for discovery signals. 
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