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1. Introduction and Discussion

At the joint RAN1/RAN2 session during RAN1#44bis, the need for L1 multiplexing
, i.e., whether it should be possible to transmit to multiple hybrid ARQ processes of a UE in one TTI, was discussed. It was concluded that

· UL: no L1 multiplexing for the single-layer uplink transmission

· DL: RAN1 to investigate whether multiple hybrid ARQ processes in one TTI is beneficial or not.

It should be noted that this is for the non-MIMO case. For downlink MIMO, multiple hybrid ARQ processes may be required depending on the downlink MIMO scheme selected.

Some companies have claimed that multiple processes is useful to provide a finer QoS control although no simulation results on this issue has been presented. Although we question this and believe a structure without L1 multiplexing to be sufficient, it can be noted that services with different requirements can be efficiently separated in time thanks to the short TTI used in E-UTRA if it is believed to be beneficial.

From a complexity perspective, a single hybrid ARQ process per TTI in the downlink for a scheduled UE, i.e., no L1 multiplexing within a UE, is clearly preferable for single-stream transmission. The control signaling overhead is also smaller as there is no need to convey control signaling for multiple hybrid ARQ processes in the downlink and a single ACK/NAK per TTI is sufficient in the uplink. Also, from a protocol perspective, it is beneficial to align the uplink and downlink operation whenever possible to simplify the overall design of E-UTRA. Therefore, it is recommended to adopt a structure without intra-UE L1 multiplexing, i.e., at most one hybrid ARQ process per TTI and scheduled UE is active in the case of single-stream transmission.

2. Conclusion

For the non-MIMO case, it is proposed not to support L1 multiplexing and to agree on a single hybrid ARQ process per UE and TTI in the downlink.
� In RAN2, this is also referred to as ’mux 4’.






