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1 Introduction

At RAN#72 meeting, the WI of eMBMS enhancement for LTE was updated in [1]. One of the objectives is to 
· Specify means of using subframes 0, 4, 5, 9 (FS1) and 0, 1, 5, 6 (FS2) for MBSFN. 

· The non-MBSFN subframes for unicast can only be used as Scell
At RAN1#86bis meeting, some agreements and working assumptions were reached as following:
Agreements:

For synchronization and acquisition of system information on FeMBMS carrier: 

· For <100% MBSFN subframes the legacy sync and SI acquisition procedures are reused based on subframe #0 and #5 

For the carrier with 100% MBSFN subframe allocation, two mechanisms for access are considered as working assumption:

Working Assumption:

· For 100% MBSFN subframe allocation FeMBMS carrier transmits a periodic subframe, CAS Cell Acquisition Subframe 

· To be confirmed or revisited at RAN1#87, including:

· CAS performance (including synchronization performance and link level performance of PDCCH and PDSCH), and capacity analysis, based on the definitions below should be evaluated to the next meeting; details of SI transmission in different system bandwidths should also be provided. 

· Consideration of FDM as an additional mode of operation if all the details (i.e. design, guard band size, specification impact, UE implementation impact analysis) and evaluations showing clear performance benefit (considering the performance targets) are presented at the next meeting
· CAS supports PSS, SSS, CRS, PBCH, PDCCH, PDSCH (SI)

· CAS is always transmitted  in subframe #0  with a period of 40ms

· MIB is provided by PBCH in every CAS

· The MIB transmitted in SFN mod 4 = 0 and can change only in SFN mod 16 = 0 and contains systemFrameNumber equal to the 6 most significant bits of the SFN

· SI is provided by PDSCH in CAS 

· A first SI that may also contains scheduling of further SI is transmitted in SFN mod 8 = 0  and can change only in SFN mod 16 = 0 

· This first SI may be a combination of SIBs, up to RAN2 agreements.

· MCCH change notification and SI modification notification are sent in PDCCH region of the CAS.

· FFS if from RAN1 perspective, it is feasible to transmit muiltiple SI messages in the same subframe by using different RNTIs. RAN2 may consider if this may be used.

· Inform RAN2 that SI modification notification can be conveyed to the UE with Direct Indication signalling.

· FFS enhancements on DCI to indicate larger allocation
In this contribution, some aspects on cell acquisition subframe for the carrier with 100% MBSFN subframe allocation are discussed. 
2 Discussion 
For FeMBMS carrier, signals for cell search (i.e. PSS/SSS/PBCH), system information and paging messages are needed to support both connected UEs and idle UEs. Moreover, it’s agreed at RAN1#86 meeting: With the 100% MBSFN subframe configuration, this carrier does not support unicast transmissions in the downlink. Therefore, only MBMS-related system information would be provided by PDSCH in CAS. According to the email discussion in RAN2 the MBMS-related SIBs include at least SIB1, SIB2, SIB13, SIB15, SIB16 and SIB10-12. These SIBs would need to occupy the CAS resource together with PSS/SSS/PBCH/PDCCH/CRS. For large system bandwidths one subframe should be sufficient to convey these signals/channels while for small system bandwidths (e.g.1.4MHz) multiple subframes may be necessary, especially when the channel quality is poor and low order MCS has to be used. Therefore, the CAS duration should be different depending on the system bandwidth. 
There are three ways to obtain the duration of CAS:

· Option 1: blind detection
· Option 2: indication 
· Option 3: fixed duration
For option 1, UE can obtain the subframe type by detecting the existence of CRS. However, it is agreed that the CAS subframe is transmitted with a fixed period, and the first CAS subframe can be detected with the knowledge of periodicity, therefore, it’s not efficient to obtain the followed non-MBSFN subframe(s) by blind detection due to the complexity and high power consumption, a more efficient manner is to obtain the duration based on the detected first CAS subframe.

For option 2, the duration of CAS can be indicated at the first CAS subframe. One possibility is to indicate the duration in SIB, but according to the RAN1 agreements a particular SIB wouldn’t transmit in all CAS occasions and the time needed for obtaining the duration may be also too long. It’s better to indicate the CAS duration in PBCH either by using the reserved bits in MIB or by redefining the PHICH-config field. The advantage is more flexibility and timely acquisition of the CAS duration. 
Since only the MBMS-related SIBs would be broadcasted during CAS duration for 100% MBSFN subframes allocation, the number of RBs occupied by common controls for each CAS occasion would be a relatively constant value for a long time, so the physical resource used for indication can also be saved by fixing the length of CAS duration for each system bandwidth.
For option 3, the length of CAS duration is fixed. For this option the number of non-MBSFN subframes is specified so that sufficient RBs are reserved for common controls for different bandwidths. Moreover, consider that large ISD of FeMBMS is expected to be deployed, in order to ensure the coverage of SI transmission, the value of MCS index as well as the code rate should be as small as possible. Therefore, for small system bandwidth multiple subframes are necessary for SI transmission,  e.g. a look-up table can be specified as following: 
Table 1. CAS duration for different bandwidth
	Bandwidth
	1.4MHz
	3MHz
	5MHz
	10MHz
	15MHz
	20MHz

	Duration
	3
	2
	1
	1
	1
	1


Moreover, since for CAS the non-MBSFN subframe with CRS is transmitted every 40ms which is 8 times longer than that for non-100% MBSFN subframe allocation, it is necessary to transmit multiple non-MBSFN subframes during the CAS duration not only due to the above capacity analysis but also due to the consideration of time/frequency tracking performance. When the performance of cell acquisition and time frequency tracking are largely impacted due to the sparse CRS density, even more subframe(s) would be required than the above suggested look-up table.  
Proposal 1: The duration of CAS is fixed for each system bandwidth.
In the case of large system bandwidth, one drawback of CAS is that even if the duration is 1 subframe, there may be a large number of RBs which are wasted due to the RAN1 agreement that unicast transmission of downlink is not supported for 100% MBSFN subframes allocation. For example, assuming an SI message of 133 bytes (containing SIB1/SIB2/SIB13), the maximum number of RBs needed can be about 38 if a small MCS index defined in [2] is used, i.e. more than half of the resources are wasted.
Observation 1: With CAS, the FeMBMS carrier with 100% MBSFN subframe allocation can cause massive waste of resources in the case of large system bandwidth.
3 Conclusions
In this contribution some aspects on cell acquisition subframe for the carrier with 100% MBSFN subframe allocation are discussed and the following proposal and observation are made:
Proposal 1: The duration of CAS is fixed for each system bandwidth.

Observation 1: With CAS, the FeMBMS carrier with 100% MBSFN subframe allocation can cause massive waste of resources in the case of large system bandwidth.
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