3GPP TSG-RAN2 Meeting #96
R2-168832
Reno, NV, USA 14-18 November 2016

Agenda item:
8.10.1
Source: 

Qualcomm Incorporated
Title: 
Open Issues on System Information for FeMBMS
Document for:
Discussion and Decision
1. Introduction
RAN2#95bis has made the following agreements on FeMBMS [1]:

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.

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 

4. Solution a) is more efficient from RAN2 perspective.
5. Define new message class and message structure for FeMBMS in TS36.331 to be able to send SI efficiently on FeMBMS carrier if necessary

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

In addition, RAN1#86bis made several agreements which are relevant for SI broadcasting [2]:

1. For <100% MBSFN subframes the legacy sync and SI acquisition proceedures are reused based on subframe #0 and #5 
2. For 100% MBSFN subframe allocation FeMBMS carrier transmits a periodic subframe, CAS Cell Acquisition Subframe 

3. CAS supports PSS, SSS, CRS, PBCH, PDCCH, PDSCH (SI)

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

5. MIB is provided by PBCH in every CAS

6. 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

7. SI is provided by PDSCH in CAS 

8. 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 

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

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

11. 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.

In this contribution, we investigate the remaining issues for SI broadcasting based on RAN1 and RAN2 agreements and propose solutions.

2. Discussion
For <100% MBSFN subframes, RAN1 has already agreed that the legacy sync and SI acquisition procedures are reused based on subframe #0 and #5. Therefore, any new design for SI should only target 100% MBSFN (dedicated MBMS).

Proposal 1: RAN2 to confirm the RAN1 agreement that <100% MBSFN will use the legacy SI broadcasting mechanism.

For the dedicated MBMS, per RAN1 agreement, a first SIB will be transmitted in CAS every 80ms and change only 160ms. One of the open questions is the selection of what to transmit in the first SIB. According to the RAN2 email discussion on this issue [3], a combined SIB1/SIB2/SIB13 with only the information needed for eMBMS will be around 117 bytes and SIB1/SIB2 only will be around 83 bytes.
RAN1 will evaluate the performance of CAS and the payload sizes supported. The simulation results submitted to RAN1#87 by Qualcomm [4] and copied in the Annex show that, for 5Mhz, it is feasible to transmit 400 and 1000 bits at a decoding SNR of  -5.6dB and -2.5dB respectively for 1% error while 1000 bits can be transmitted at a decoding SNR of -4.5dB for 10% error. For 10Mhz and higher bandwidths, 1000 bits can be received at even lower SNRs. If necessary, this performance can be improved by increasing the 160ms periodicity as such delay is acceptable for broadcasting services. Therefore, RAN2 can proceed with the assumption that the combined SIB1/SIB2/SIB13 can be transmitted in the first SIB on CAS.
We note that there will be a discussion on whether 1.4Mhz and 3Mhz should be supported for FeMBMS and it is expected that they will be excluded since these bandwidths are not even deployed for unicast LTE and FeMBMS services will require large DL bandwidths to deliver high quality video and TV. Thus it is realistic for RAN2 to focus on 5Mhz and above.

Proposal 2: RAN2 to agree that information elements needed for FeMBMS currently provided in SIB1, SIB2, and SIB13 can be transmitted as a first SIB in CAS.

The simulation results also show that for 10Mhz and 20Mhz, the capacity for data in CAS is much larger and can accommodate other SIBs as well. This was also discussed in [3] and the benefits were acknowledged by most companies. For this to be feasible, the SIB other than the first SIB needs to be scheduled with a different SI-RNTI which can be chosen as a fixed value similar to the existing unique SI-RNTI.
Proposal 3: Introduce a new SI-RNTI to allow transmission of other SIBs in CAS.

Not all SIBs can always fit in CAS, especially considering that at least transmitting SIB 10, 11, 12, 15, 16 were concluded in [3]. In order to enable transmission of other SIBs, flexible scheduling similar to legacy carriers should be allowed. In current SIB1, SchedulingInfoList provides the information where other SIBs can be scheduled. In dedicated MBMS, the UE can assume that the subframes where a SI transmission is possible are non-MBSFN subframes, similar to what was adopted for eMTC SIB2 [5]. In addition, an offset can be chosen so that the CAS occasions at SFN mod 8 = 4 (which is not used for the first SIB) can be used for these SIBs. 
Proposal 4a: The scheduling information of other SIBs will be provided in the first SIB by adopting SchedulinInfoList.
Proposal 4b: Define an offset along with si-Periodicity to allow efficient transmission of SIBs in CAS at SFN mode 8 =4.
3. Conclusion
In this contribution, we discussed the remaining high level issues for SI broadcasting in FeMBMS and propose the following

Proposal 1: RAN2 to confirm the RAN1 agreement that <100% MBSFN will use the legacy SI broadcasting mechanism.

Proposal 2: RAN2 to agree that information elements needed for FeMBMS currently provided in SIB1, SIB2, and SIB13 can be transmitted as a first SIB in CAS.

Proposal 3: Introduce a new SI-RNTI to allow transmission of other SIBs in CAS.

Proposal 4a: The scheduling information of other SIBs will be provided in the first SIB by adopting SchedulinInfoList.

Proposal 4b: Define an offset along with si-Periodicity to allow efficient transmission of SIBs in CAS at SFN mode 8 =4.
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4. Annex

Table 1 SNR required for 1% BLER for PDSCH using CAS

	Payload in Bits
	20MHz
	10MHz
	5MHz

	100
	-9.5
	-7.8
	-5.5

	200
	-8.7
	-6.6
	-4.3

	300
	-8.1
	-5.7
	-3.2

	400
	-7.6
	-5.0
	-2.6

	600
	-6.6
	-3.9
	-1.2

	800
	-6.0
	-3.3
	-0.5

	1000
	-5.4
	-2.6
	0.5

	1200
	-4.9
	-1.8
	1.1

	1400
	-4.2
	-1.1
	1.6

	1600
	-3.8
	-0.8
	2.0

	1800
	-3.2
	-0.5
	2.6
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