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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) synchronization performance evaluation.

Tracking impact on demodulation performance has been investigated in [2]. We reproduce the relevant part here in italics.
Figure 1 presents the demodulation performance in a scenario where the UE does not have the opportunity to average its time and frequency estimates over many subframes before performing demodulation. For example, this could be the case when the UE wakes up from a long DRX cycle and receives data immediately thereafter. Due to clock drift, there may be some additional frequency and time errors when the UE wakes up. In this situation, in the case of NCT, the UE may only get one or two subframes with CRS ports for tracking operations (before it must receive data), whereas, in the case of LCT, the UE may get 5 or 10 subframes with CRS ports. In order to model this situation, we simulate demodulation performance with fixed residual errors remaining in each subframe after completion of tracking operations.

In Figure 1, we consider residual time and frequency errors corresponding to a 640 ms and 1280 ms DRX cycle with a clock drift rate of 0.1 ppm during the sleep cycle for the new carrier type. The figures also show the performance for continuous reception as a reference. The UE is assumed to be allocated 3 PRBs in a 1.4 MHz bandwidth and uses the DM-RS in the allocation to compensate for time and frequency error. Here a fixed transport format is used with no HARQ: Rank-1, QPSK, coding rate 1/3. This could be considered typical for a UE coming out of long DRX when no CQI report is yet available.

The figures show that there is no performance loss for the 640 ms DRX cycle and a minor loss for the 1280 ms cycle for low speed when compared to the continuous transmission reference case. It should be noted that a constant maximum residual error has been used here which models worst case performance. In practice, absolute residual errors can vary anywhere between zero and this maximum limit thus rendering the performance shown here to be pessimistic.  

[image: image1.png]BLER on 1st Tx

NCT, 1.4 MHz, 3 PRBs, 640 ms DRX

10 &

==+--3 km/h, Continuous Rx
—€— 3 km/h, DRX Wakeup
==+=-120 km/h, Continuous Rx
102 —— 1%0 km/h, D‘RX WakeL‘Jp ‘ ‘ ‘

-8 ) 4 2 0 2 4 6
SNR (dB)



[image: image2.png]BLER on 1st Tx

o NCT, 1.4 MHz, 3 PRBs, 1.28 s DRX
10 & T T T
10 F
-—=-3 km/h, Continuous Rx N
—6— 3 km/h, DRX Wakeup \_‘_ b
==+=-120 km/h, Continuous Rx AN
2| —©— 120 km/h, DRX Wakeup 3,
10 T T T Il L Il L
-8 -6 -4 -2 0 2 4 6

SNR (dB)





Figure 1: Demodulation performance in first subframe after a long DRX cycle
The code rate considered in [2] is with 1/3 in fact much higher than what will be used for SI transmission. Accordingly the tracking impact for SI transmission tends to be even lower than what is seen in Figure 1. The DRX cycle can be regarded to have a similar effect as the CAS period. As the 640ms cycle does not cause performance degradation in Figure 1, we conclude a CAS subframe containing CRS every 40ms is sufficient. 

Time and frequency tracking can additionally be made based on MBSFN-RS. According to the RAN1 WA, CAS is used only for for a cell configured with 100% MBSFN subframe allocation. This configuration will be used when there is a high MBMS traffic load, i.e. it is unlikely that many MBSFN subframes are temporarily unused. Frequent RS for tracking are therefore typically available.
The PSS/SSS periodicity has an impact on the cell detection delay. [3] has investigated this in the context of DRS for small cell on/off. The case of 1 DRS every 40ms has also been investigated. The 90% percentile of the cell detection delay is reported. For the most difficult channel considered, ETU30, the values range from 40ms to >800ms, depending on the combination of PSC and SSC of the 3 involved cells in the test and on the Es/Noc of the cell to be detected in the range -0.75dB to 1.25dB.
A cell detection delay of up to 1s delay appears acceptable for cell with 100% MBSFN subframe allocation, as this will almost surely be a macro cell where rapid though persistent receive power changes with UE mobility are not typical. Furthermore, PMCH transmission in the neighboring cell is identical to the serving cell within an MBSFN area. 

Since we have not identified issues with the 40ms CAS periodicity we have the following proposal:

Proposal 1 Confirm the RAN1#86bis Working Assumption on CAS 
3 Conclusion

Based on the discussion in section 2 we propose the following:
Proposal 1
Confirm the RAN1#86bis Working Assumption on CAS
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