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6.2.4 eMBMS enhancements for LTE

WID in RP-161297
6.2.4.1 Means of using subframes 0, 4, 5, 9 (FS1) and 0, 1, 5, 6 (FS2) for MBSFN
6.2.4.1.1 Synchronization and acquisition of system information for 100% MBSFN subframe carriers
R1-1612823
Design of FDM for carrier with 100% MBSFN subframe allocation
Huawei, HiSilicon
R1-1612826
Evaluation of FDM for carrier with 100% MBSFN subframe allocation
Huawei, HiSilicon
R1-1611609
Initial acquisition and system information for eMBMS for 100% MBSFN subframe allocation
Qualcomm Incorporated
R1-1611493
Performance results for cell acquisition subframe
Nokia, Alcatel-Lucent Shanghai Bell
R1-1611495
Performance comparison of FeMBMS using TDM vs FDM
Nokia, Alcatel-Lucent Shanghai Bell
R1-1612824
Consideration on CAS for carrier with 100% MBSFN subframe allocation
Huawei, HiSilicon
R1-1612992
Synchronization and SI acquisition performance using Cell Acquisition Subframe
Ericsson
Proposal: Confirm the RAN1#86bis Working Assumption on CAS
R1-1613227
Frequency tracking performance for FeMBMS
Huawei, HiSilicon
R1-1613599
WF on the proposed conclusion on FDM
Intel, Qualcomm, BBC, EBU

R1-1613580
Way Forward on eMBMS enhancements
Ericsson, Intel, Qualcomm, EBU, IRT, BBC, DISH
Agreement (supersedes the Working Assumption made in RAN1#86bis):
· For 100% MBSFN subframe allocation FeMBMS carrier transmits a periodic subframe, CAS Cell Acquisition Subframe 
· 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 is 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 can be provided by PDSCH in CAS 
· A first SI that may also contain scheduling of further SI can be 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.
· From RAN1 perspective, it is feasible to transmit multiple 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.
Note that the following concerns were raised regarding FDM:

· FDM may suffer from channel estimation edge effects due to non-contiguous allocation of PMCH.
· From a UE implementation perspective, parallel FFT processing and the implementation of filter are required.
Agreements:

· For a Rel-14 FeMBMS carrier, the current DCI format 1-C used to indicate MCCH change, is extended to also indicate SI change.
· PBCH in the CAS uses a different scrambling sequence initialization than for legacy PBCH.
· Cross-carrier scheduling is always supported (regardless of presence of unicast control region)
· PHICH on the scheduling cell is used
· If a UE is configured with self-carrier scheduling, the UE shall assume that unicast control region (including CRS) is always present in all MBSFN subframes.
· For an FeMBMS carrier
· A UE shall not assume that unicast control region (including CRS) is always present in an MBSFN subframe not assumed to be used for PMCH.
· A UE can assume that unicast control region (including CRS) is always present in an MBSFN subframe assumed to be used for PMCH with 15kHz numerology.
· A UE can assume that unicast control region (including CRS) is never present in an MBSFN subframe assumed to be used for PMCH with 1.25kHz numerology.
· Subframes using the new numerology do not need to be allocated in pairs
· The RS pattern is defined for even and odd subframes independently
R1-1612989
System Information capacity using Cell Acquisition Subframe
Ericsson
R1-1611494
SI transmission for FeMBMS
Nokia, Alcatel-Lucent Shanghai Bell
R1-1611496
MIB content for FeMBMS
Nokia, Alcatel-Lucent Shanghai Bell
R1-1611932
Potential enhancements for the reception of Cell Acquisiton Subframes
Intel Corporation
R1-1613600
Way forward on the configuration of additional non-MBSFN subframe for SI transmission
Intel, Qualcomm, BBC, EBU
Agreements:
· In MIB, two reserved bits are used to signal additional subframes other than CAS which follow CAS immediately for SI transmission. The values are 0, 1, 2, 3. 
· From RAN1 perspective, 1.4MHz does not support a value of 0.
· Note: The exact signaling for such indication is up to RAN2.
· Note: It is up to RAN 2 if the first SI for dedicated FeMBMS carrier needs to indicate the presence of a further set of additional non-MBSFN subframes. 
· Send LS to RAN 2 about the above agreements - R1-1613490 – JJ, Intel (including all RAN1 agreements made during this meeting)
R1-1613372
Way forward on the CAS enhancements
Intel
R1-1613592
LS on RAN2 agreements on FeMBMS
R1-1613593
Draft reply LS to RAN2

Approved in R1-1613492, with R1-1613491 attached. 

R1-1613594
Draft Stage 2 text from RAN1

Endorsed in R1-1613491 with the following modifications:

· Remove “R1” in source to TSG
· Delete one of the two “for”s
· Delete “s” on “1 symbols”
6.2.4.1.2 L1 signalling aspects

Including support of unicast transmissions in non-MBSFN subframes, definition of unicast control region in MBSFN subframe with extended CP
R1-1612991
Unicast control region for FeMBMS carrier
Ericsson
R1-1611890
Unicast control region for carrier with extended MBSFN subframes
Huawei, HiSilicon
R1-1611497
FeMBMS Layer 1 signalling considerations
Nokia, Alcatel-Lucent Shanghai Bell
R1-1611610
Remaining details of L1 signalling aspects
Qualcomm Incorporated
R1-1612990
System Information modification indication for FeMBMS carrier
Ericsson
R1-1611933
Potential enhancements for system information transmission on FeMBMS carrier
Intel Corporation

6.2.4.2 Remaining details of MBSFN subframes without unicast control region and CRS
R1-1611611
MBSFN subframes without a unicast control region and cell-specific reference signals
Qualcomm Incorporated

6.2.4.3 Others

R1-1612011
System simulations: benefit of longer CP for rooftop reception in MBSFNs
BBC
