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1. Introduction
In the IEEE 802.16m system requirement document (SRD) [1], it has been agreed that IEEE 802.16m shall support enhanced multicast-broadcast service (E-MBS) in an efficient manner, such as achievement of higher spectrum efficiency, minimization of channel-reselection interruption time, and so on. In addition, power saving is another important issue particularly for E-MBS services. Furthermore, for power saving purpose, IEEE 802.16m system allows MSs to receive E-MBS data burst even though they stay in idle state. In this case, ARQ/HARQ level retransmission seems not to be applicable due to lack of ACK/NACK feedbacks from idle MSs. Nevertheless, in this contribution, we consider the HARQ retransmission process with no ACK/NACK feedback from power-saving point of view.
2. HARQ Consideration for E-MBS services
In contrast with unicast services, HARQ retransmission for E-MBS services is not only for data robustness, but also for power saving intention. As illustrated in Fig. 1(a) where no HARQ re-transmission is applied, a more robust modulation and coding scheme (MCS) may be applied in order to maintain the error rate of the E-MBS data burst. And each E-MBS user receives the same amount of E-MBS content regardless of its channel condition. On the other hand, when HARQ retransmission is applied, it can be seen from Fig. 1(b) that those MSs with good DL channel condition (e.g., MS1) can only receive the first transmission data burst so as to save the power consumption. Furthermore, for those MSs with poor channel quality (e.g., MS2), they can combine both first transmission and re-transmission data versions together in order to maintain the data robustness. Therefore, we suggest that IEEE 802.16m system shall support HARQ retransmission for E-MBS services even though there is no ACK/NACK feedbacks from E-MBS users.
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(a) One robust MBS data burst to maintain the reliability (b) MBS HARQ re-transmission 


Fig. 1.
HARQ re-transmission for power saving purpose
In addition, for a MBSFN transmitting E-MBS service, first transmission data is delivered in a pre-allocated MBSFN subframe so that E-MBS users can combine signals from multiple BSs. However, if the system would like to send HARQ retransmission also in MBSFN subframes, only HARQ without ACK/NACK feedback can be adopted. That is because MBSFN subframe resources are allocated by network side (i.e., ASN gateway). If HARQ with ACK/NACK feedback is configured, ASN gateway cannot allocate MBSFN resources for HARQ retransmission until it receives ACK/NACK reports from BSs. That would result in a long HARQ round-trip delay and is not applicable to real-time E-MBS connections.
Proposal 1: IEEE 802.16m shall support HARQ retransmission for E-MBS services with no ACK/NACK feedback from MSs. (Whether to support HARQ with ACK/NACK feedback is FFS.)

Once there is no HARQ ACK/NACK feedback provided from E-MBS users, applying synchronous HARQ retransmission would be more beneficial, because we can save additional control signalling to indicate the scheduling information of HARQ retransmission. In other words, the resource allocation for E-MBS HARQ retransmission can be pre-specified (by ASN gateway for MBSFN transmission). Moreover, it is worth noting that physical parameters (e.g., MCS) of HARQ retransmission data are not necessary to be the same with that of first transmission, because first transmission and HARQ retransmission are provided to several E-MBS users with different channel conditions.
Furthermore, in order to further save power consumption, we propose to cluster E-MBS transmission as much as possible so that E-MBS users in idle state can have long sleeping intervals. Here we come up with two possible implementation scenarios.
Scenario 1: HARQ retransmission is sent with the first transmission of next E-MBS data burst.
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Fig. 2.
HARQ retransmission is sent with the next first transmission
In this scenario, as illustrated in Fig. 2, HARQ retransmission of E-MBS data burst #n is transmitted with first transmission of E-MBS data burst #(n+1). Thus, those E-MBS users who decode the first transmitted data correctly don’t need to retrieve the HARQ retransmission for power saving. However, for those users who can’t decode the first transmitted data, they can retrieve the HARQ retransmission to maintain the data reliability when receiving the first transmission of next E-MBS data burst.

Scenario 2: HARQ retransmission is sent with first transmission.
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Fig. 3.
HARQ retransmission is sent with its first transmission

In this scenario, HARQ retransmission of E-MBS data burst #n is transmitted with its first transmission (i.e., E-MBS data burst #n). And E-MBS users can determine whether to receive HARQ retransmission based on its DL channel condition. This scenario may not take advantage of time diversity from HARQ retransmission; however, based on our simulation results, it really saves more power consumption than the case shown in Fig. 1(a). The detailed simulation results will be provided in our later revision.

Proposal 2: HARQ retransmission for E-MBS services can be sent with its first transmission or with first transmission of next data burst.
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Proposed Text
The following text is proposed to be captured in the IEEE 802.16m system description document (SDD).
------------------------------------------------------- Start of the proposed text ------------------------------------------------
[Insert the following text into this section]
10.x
E-MBS HARQ Process
IEEE 802.16m shall support HARQ retransmission for E-MBS services with no ACK/NACK feedback from E-MBS users. In this case, synchronous HARQ is adopted, but physical parameters (e.g., MCS) of HARQ retransmission may be different from that of first transmission. In addition, in order to further save MS’s power consumption, HARQ retransmission can be sent with its first transmission or with first transmission of next data burst.
-------------------------------------------------------- End of the text ------------------------------------------------------[image: image4.png]
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