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1. Introduction 
In the last RAN WG1 Meeting #86bis, the following agreements and working assumption on the synchronization and system information acquisition were made [1].

	Agreements:
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.




In the last RAN WG2 Meeting #95bis, the following agreements on the FeMBMS system information were made [2].

	Agreements:
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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.


In this contribution, various issues related to the system information transmission in CAS subframe on the FeMBMS carriers will be discussed. The discussion here applies to 100% MBSFN configuration only as there is no change for less than 100% MBSFN configuration cases.  
2. The first SI size estimation
In the last RAN2 #95bis, it was agreed that the needed information for MBSFN carrier inside SIB1, SIB2 and SIB13 should be provided on FeMBMS carrier. Furthermore, it was also agreed that it should be possible to deliver SIB15 and SIB16 on FeMBMS carrier, with FFS on SIB 10, SIB 11, and SIB 12.
On the other hand, there had been RAN2 email discussion on “the content, structure and size of needed SI” following RAN2 #95bis. The majority companies’ view can be summarized as follows.
· Option 1: The first SI should contain FeMBMS related information inside SIB1, SIB2, and SIB13.  
· Option 2: The first SI should contain FeMBMS related information inside SIB1, and SIB2.  
Below is the estimated size of FeMBMS relevant information inside SIB1, SIB2, and SIB3 referred from [3].
· A legacy SIB1 message, which only contains optional information that is relevant for the FeMBMS carrier, has a size of ~42 bytes, when describing 6 PLMNs and scheduling of 6 different SI messages.
· A legacy SIB2 message, which only contains optional information that is relevant for the FeMBMS carrier, has a size of ~57 bytes, when describing 8 different MBSFN frame allocations.
· A legacy SIB13 message, describing 8 different MBSFN areas, has a size of ~34 bytes.
By taking the analysis from [3], the first SI message size will be ~133 bytes and ~99 bytes for option 1 and option 2, respectively.
Observation 1: If the first SI contains FeMBMS relevant information inside SIB1/2/13, the SI size will be ~133 bytes. If the first SI contains FeMBMS relevant information inside SIB1/2, the SI size will be ~99 bytes.
3. CAS subframe capacity 
Per current RAN1 working assumption, the SI is provided by PDSCH in CAS subframes for 100% MBSFN configuration, whose RB structure is illustrated in Figure 1 below. Per current RAN1 working assumption, CAS supports PSS, SSS, CRS, PBCH, PDCCH, PDSCH (SI).
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Figure 1. CAS subframe RB structure

Let us consider 1.4 MHz system bandwidth and evaluate if the first SI message can be accommodated in the CAS subframe. As illustrated in Figure 1, by leaving aside the first two symbols for PDCCH, which is the minimum for 1.4 MHz system bandwidth, only symbol 2, 3 in slot 0 and symbol 4, 5 in slot 1 are available for PDSCH transmission. Considering the CRS REs, the total number of REs available for PDSCH is 44 per RB, which results in 264 REs over 6 RBs. Therefore, with QPSK modulation for SI, total 582 bits (66 bytes) can be transmitted in CAS PDSCH. Both option 1 and option 2 for first SI construction are infeasible with 1.4 MHz system bandwidth. 
Observation 2: Both option 1 and option 2 for first SI construction are infeasible with 1.4 MHz system bandwidth as only 582 bits (66 bytes) can be transmitted in CAS PDSCH. 
The difference on SI size limit with BL UE, which is 117 bytes, is that in CAS the PBCH always occupies four symbols. 
Proposal 1: 1.4 MHz system bandwidth is not supported for FeMBMS. 
Note that 1.4 MHz system bandwidth deployment would be very unusual unless it has never been deployed. 
On the other hand, SA1 developed requirements for 3GPP enhancements for TV application support [4]. As a general requirement, 
· The 3GPP network shall support combinations of SD, FHD and UHD resolution TV transport services.
For instance, one FHD channel (1920 x 1080 resolution with 60 fps using H.264) generates 4.5 – 9 Mbps data stream. Thus, with target goal of 2 bps/Hz, maximally 2.8 Mbps can be supported with 1.4 MHz system bandwidth, even all the other overheads (e.g., guard band, control overhead such as CAS subframes, and MBSFN RSs which occupies more than 16% of the total REs) are simply neglected. As 1.4 MHz bandwidth cannot support even one FHD channel, it seems 1.4 MHz bandwidth does not meet the SA1 requirement and will have no use as an FeMBMS carrier.     
Now, let’s consider 3 MHz system bandwidth having 15 RBs. While leaving center 6 RBs aside, the remaining 9 RBs can deliver at least 207 bytes with QPSK modulation by assuming three PDCCH symbols. This can comfortably accommodate both options of the first SI message construction.     
Observation 3: 3 MHz system bandwidth can comfortably accommodate both options of the first SI message construction. 
On the other hand, in the case of large system bandwidth, e.g., 10, 15, or 20 MHz, the CAS subframe will be in waste as there is no unicast transmission with the 100% MBSFN configuration. In the legacy LTE mechanism, the SI messages are transmitted within periodically occurring SI-windows and the SI-windows of different SI messages do not overlap with each other. In other words, within one SI-window only the corresponding SI is transmitted, which could be inefficient and would not be the best way of utilizing the CAS subframe resource for large system bandwidth. Thus, the transmission of multiple different SI messages within one CAS subframe should be allowed.
Proposal 2: The transmission of multiple different SI messages within one CAS subframe should be allowed. 
4. Conclusions
In this contribution, we discussed various issues related to the system information transmission in CAS subframe on the FeMBMS carriers and made the following observations and proposals. 
[bookmark: _GoBack]Observation 1: If the first SI contains FeMBMS relevant information in SIB1/2/13, the SI size will be ~133 bytes. If the first SI contains FeMBMS relevant information in SIB1/2, the SI size will be ~99 bytes.
Observation 2: Both option 1 and option 2 for first SI construction are infeasible with 1.4 MHz system bandwidth as only 582 bits (66 bytes) can be transmitted in CAS PDSCH. 
Proposal 1: 1.4 MHz system bandwidth is not supported for FeMBMS. 
Observation 3: 3 MHz system bandwidth can comfortably accommodate both options of the first SI message construction. 
Proposal 2: The transmission of multiple different SI messages within one CAS subframe should be allowed.
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