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1. Introduction

RAN1 discussed existing Rel-8 mechanisms that can be used for potential support of LTE-A relays and currently defined MBSFN signaling in Rel-8 was identified as a preferred way of supporting relays. RAN1 is currently discussing a draft LS to RAN2 recommending RAN2 to agree on a new signaling of MBSFN configuration to be used for the signaling of MBSFN. The draft LS also request RAN2 to alter the MBSFN periodicity from a Radio-frame basis (10 ms) to a periodicity of 8ms for FDD in order to align with the re-transmission time in the UL, however, such a change does not seem to provide any significant advantage compared to existing 10ms MBSFN periodicity. 
2. Altering MBSFN periodicity 
· The following figure (Figure 1) shows that existing MBSFN signaling with period-10 can be used to support the LTE Relays without requiring any RAN2 spec changes regarding MBSFN periodicity. The figure shows an example where DL subframes #1, #2 in each Radio Frame are labeled as MBSFN (to facilitate Macro-eNB to Relay downlink). Correspondingly, every 4 subframes later, uplink subframes are reserved for Relay to eNB communication. The figure shows that the impact on UL HARQ processes is minimal, an UL HARQ process gets block every one in five transmission opportunities. 
[image: image1.emf]Backhaul eNB A/N -> RN

DL eNB --> RN

0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6

Access RN --> UE

DL RN A/N --> UE A A A A A A

RN HARQ Process # 0 1 0 1 0 1

Backhaul RN A/N --> eNB

UL RN  --> eNB

0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6

Access UE --> RN

UL UE A/N --> RN

UE HARQ Process # 0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7 0 1 2

Downlink data Uplink Data A/N A/N A Ack is transmitted


Figure 1 – 10ms MBSFN period (period-10)
· The support of Relays, it appears the changing of MBSFN periodicity in Rel-8 is not essential. Instead, RAN1 should focus on discussing how the duplexing of eNB to Relay, and Relay to UE links can be supported with the existing MBSFN periodicity and where (and if any) MBSFN modifications will benefit the LTE-A design.  From Figure 2 it is seen that 40% of eNB to Relay Tx opportunities are lost for 8ms MBSFN period while no such Tx opportunities are lost for 10 ms MBSFN signaling period.
· Since RAN2 already has six MBSFN patterns defined {#1, (#1,#2), (#1,#2,#3), (#1,#2,#3,#6), (#1,#2,#3,#6,#7), (#1,#2,#3,#6,#7,#8)}, it might be possible to add two extra patterns without increasing the signaling overhead – e.g., (#1,#6), (#1, #,2,#6). These interspersed subframes will allow further flexibility in Relay operation. 

· The updated proposal requires MBSFN subframe with periodicity of 8 ms. However, this MBSFN pattern is overridden by unicast subframes {#0,#4,#5,#9} (Recall #0,#4,#5,#9 are always unicast).  The resulting MBSFN patterns become aperiodic and hence the modification will lead to more delays in real MBSFN services i.e., real MBSFN services will experience more delays. 

· Say subframe  1 + {0,8,16,24,32,40…..} are characterized as MBSFN per the period-8. After removing the unicast subframes from this set, the resulting MBSFN subframes are as follows : {1, 17, 33, 41, 57, ….}. Thus it can be seen that actual MBSFN services experience an increased RTT of 16 ms.  

3. Conclusions 

The pros and cons of introducing additional features in Rel-8 for Relay support were discussed. It is noted that changing MBSFN periodicity to 8 ms (for FDD) does not add any significant advantage compared to the already existing MBSFN signaling.  In fact:
10ms MBSFN period: no macro-cell eNB to relay transmission opportunities are lost

8ms MBSFN period: 40% of macro-cell eNB to relay transmission opportunities are lost
Therefore, it is recommended to not change the MBSFN periodicity from 10 ms to 8 ms without considering the impact and without having considered other issues related to relay design.
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Figure 2 – 10ms MBSFN period shown over 40 ms time interval
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Figure 3 – 8ms MBSFN period shown over 40 ms time interval








































































































































































































































