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1 Introduction

RAN1 has discussed eMBMS enhancements in RAN1#86bis and reached the following conclusions:
Agreement:

-
Confirm the working assumption from RAN1#86: CP length is 200us and core symbol duration of 800us

-
Single RS pattern for this numerology 
-
There is a set of 8 MBSFN RS pseudo-random sequences for the Rel-14 longer-CP subframes.
For synchronization and acquisition of system information on FeMBMS carrier: 

•
For <100% MBSFN subframes the legacy sync and SI acquisition proceedures are reused based on subframe #0 and #5 
Working Assumption: 

For synchronization and acquisition of system information on FeMBMS carrier: 

•
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 

Note that this Working Assumption is not based on complete performance evaluations. Complete performance evalutions are to be used in deciding whether to confirm or modify the working assumption at RAN1#87.
RAN2 also discussed further eMBMS enhancement in RAN2#95bis and send LS on their agreements to RAN1 asking RAN1 to take the below agreements into account.

Agreement:

For at least the objective a), b) and c) in the WID:

1. The needed information for MBSFN carrier inside SIB1, SIB2 and SIB13 should be provided on feMBMS carrier

2. It should be possible to deliver SIB15 and SIB16 on feMBMS carrier.


FFS: It should be possible to deliver SIB10, SIB11 and SIB12 on feMBMS carrier.

3. Two possible solutions from RAN2 perspective:

a) SI needed on FeMBMS is broadcasted at least on same subframes as MIB 

b) SI needed on FeMBMS is broadcasted on different subframes as MIB 

Solution a) is more efficient from RAN2 perspective.


The decision should be made according to the size of SI. The feasibility should be asked to RAN1.

4. SIB15 can also provide indication to differentiate the feMBMS and legacy MBMS carrier.

FFS: the frame offset and sub-frame offset between normal cell and MBMS cell could be included in    assistance information.

5. Confirm that UEs (including UEs capable of FeMBMS) shall not camp on FeMBMS cell.

6. RAN2 to agree that cell reselection priority handling works with FeMBMS carrier similar to downlink only carrier where MBMS service is provided.

7. Define new message class and message structure for FeMBMS in TS36.331 to be able to send SI efficiently   on FeMBMS carrier if necessary

8. RAN2 target common design for MCCH and SI modification notification indication.

In addition, RAN2 will have an email discussion on the content, structure and size of needed SI for FeMBMS.For at least the objective a), b) and c) in the WID:

1: The needed information for MBSFN carrier inside SIB1, SIB2 and SIB13 should be provided on feMBMS carrier

2: It should be possible to deliver SIB15 and SIB16 on feMBMS carrier.

FFS: It should be possible to deliver SIB10, SIB11 and SIB12 on feMBMS carrier.
2 Discussion
The RAN1 WA calls for Cell Acquisition Subframe (CAS) capacity analysis.

The WA defines CAS shall carry PSS/SSS/PDCCH and PBCH. Except for a small modification in the MIB, the PBCH is assumed to remain unchanged from legacy, thereby covering the 6 center PRBs of 4 OFDM symbols. PSS/SSS also cover the 6 center PRB of 1 OFDM symbol each. 
The capacity remaining for SI messages using the PDSCH in the CAS is smallest for a 1.4MHz bandwidth where only the 6 center PRB exist and PDCCH is assumed to cover the first 2 OFDM symbols. Assuming normal CP, i.e. 14 OFDM symbols per CAS, then the number of available REs for PDSCH are:

((14-8) symbols * 12 subcarriers/PRB – 8 CRS-REs(within the 6 remaining syms)/PRB) * 6 PRBs = 384 REs.
With QPSK this gives a maximum of uncoded 768 bits. 
Legacy SIB1 is scheduled in subframe #5 where only PSS, SSS, PDCCH, PDSCH and CRS exist, where the minimum control region for 1.4MHz bandwidth 2 symbols. For 6 PRBs and QPSK therefore the maximum number of uncoded bits is 
((14-4) symbols * 12 subcarriers/PRB – 12 CRS-REs(within the 10 remaining syms)/PRB) * 6 PRBs * 2 bit/RE = 1296 bits.

Furthermore, the RAN1 WA is to have SIB1-MBMS repeated only 2 times whereas legacy SIB1 is repeated 4 times.

Accordingly, SIB1-MBMS should be only 768/1296/2 = 0.30 times the size of legacy SIB1 to achieve the same code rate. 

Observation 1 RAN1 WA of first SI message, call it SIB1-MBMS, being transmitted in CAS and repeated 2 times implies the size should be only 30% of the legacy SIB1 to achieve same overall code rate in 6 PRB bandwidth with 14 symbols per subframe.

If SIB1-MBMS needs to be larger then the RAN1 WA should be revised to transmit SIB1-MBMS in every CAS instead of in every second CAS. The SIB1-MBMS then can be up to 0.59 times the size of legacy SIB1.

Observation 2 If SIB1-MBMS size has to be larger, up to 59% of legacy SIB1, SIB1-MBMS could be sent in every CAS, revising the RAN1 WA. 

Observation 3 Non-MBSFN subframes then need to be scheduled in addition to the CAS for transmission of further SI messages. 

For larger bandwidth, 2 SI messages can be fit into a subframe. The WA has an FFS if from RAN1 perspective, it is feasible to transmit muiltiple SI messages in the same subframe by using different RNTIs. 
As 50 and 100 PRB bandwidth are the major deployment variants, we propose to exploit the capacity of CAS and possibly further SI-subframes to the largest extent by allowing multiple SI message in the same subframe using different RNTIs.

Proposal 1 It is feasible and for large bandwidth useful to transmit multiple SI messages in the same subframe by using different RNTIs. LS to RAN2.
3 Conclusion

Based on the discussion in section 2 we propose the following:
Observation 1
RAN1 WA of first SI message, call it SIB1-MBMS, being transmitted in CAS and repeated 2 times implies the size should be only 30% of the legacy SIB1 to achieve same overall code rate in 6 PRB bandwidth with 14 symbols per subframe.
Observation 2
If SIB1-MBMS size has to be larger, up to 59% of legacy SIB1, SIB1-MBMS could be sent in every CAS, revising the RAN1 WA.
Observation 3
Non-MBSFN subframes then need to be scheduled in addition to the CAS for transmission of further SI messages.


Proposal 1
It is feasible and for large bandwidth useful to transmit multiple SI messages in the same subframe by using different RNTIs. LS to RAN2.
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