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Discussion, Decision
1.
Introduction
In LTE, UE can generate one MAC PDU per each TTI. When the MAC PDU is generated by Multiplexing and Assembly entity, there is no restriction regarding which logical channel or MAC Control Element can be included into the MAC PDU. Thus, even when the QoS requirement for each data element is different, the data elements from different logical channels can be combined into the same MAC PDU and experience same QoS handling by MAC and Physical layer.
2.
Discussion
The simplest scenario is the case where one RB for VoIP traffic and one RB for TCP are established for one UE. When data for each RB are simultaneously available and data from both RBs are multiplexed into same MAC PDU, the MAC PDU will be transmitted either using the QoS parameter set for VoIP or using the QoS parameter set for TCP. In this case, if the QoS parameter such as low HARQ retransmission number is used, more retransmission should be performed at RLC level for TCP traffic. If the QoS parameter such as high HARQ retransmission number is used, unnecessary retransmission leading to more consumption of radio resource for VoIP traffic is unavoidable. 
In LTE, this has not been a big problem. It was because the amount of resource allocated for one UE is typically small and the coexistence of different types of data for one UE is kind of infrequent. However with LTE-Advanced, the situation at the interface between UE and eNB and at the interface between DeNB and RN is a little bit different.

First of all, over the interface between DeNB and LTE-A UE, UE can transmit more than one transport block to DeNB due to the introduction of carrier aggregation technique. If a UE is simultaneously allocated with radio resource per each activated carrier, the UE has to generate more than one MAC PDU at the same time. The generation of multiple MAC PDUs is impossible with LTE because neither carrier aggregation is used nor MIMO is used in Uplink direction.
Secondly, over the interface between DeNB and RN, the RN had to manage simultaneously multiple UEs. Due to the increase of the number of the UE which the RN should handle, the amount of traffic over the Un interface will be much larger and heavier than the amount of traffic that average UE generates. Thus, the amount of radio resources that one RN requires at each TTI is not trivial from the viewpoint of entire cell resource. In this case, even only one unnecessary retransmission will decrease overall cell throughput.
Even if each UE generates only one kind of traffic over Uu interface, RN should treat different kind of traffic due to the multiplexing over Un interface. Furthermore, the time when each type of traffic is generated is random and the ratio of each traffic to overall traffic changes dynamically. For this situation, if RN cannot adapt HARQ operating point optimized for the data included in the MAC PDU, the efficiency of radio resource use will be sacrificed.
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Fig 1 Transmission Options
Above figure 1 shows the possible options for the data delivery from RN to DeNB. With option 1 of the figure 1, two separate MAC PDUs are composed and delivered with separate QoS parameter. Thus, VoIP data and TCP data can be transmitted separately using optimized physical settings. On the other hand, all VoIP data and TCP data are transmitted with same QoS settings with option 2. In fact, the option 2 of figure 1 is the same approach used in LTE.
Considering the analysis stated above, this option 2 will introduce a lot of inefficiency to the relay system such that radio resources in the cell will be wasted. From the DeNB’s point of view, this is unacceptable because it has to deal with not only RNs but also UEs. If resource is wasted by RN, other UEs within DeNB have to live with smaller resources. 

Thus, we believe that at least RN should be able to receive and transmit more than one transport block even without MIMO or carrier aggregation. 
3.
Proposal

Considering the amount of traffic for RN and radio efficiency, the LTE principle that one MAC PDU per TTI is transmitted with same QoS may not appropriate for LTE-A.  Thus, it is proposed that:
· Proposal 1: At least for Un interface, more than one MAC PDU can be simultaneously received and transmitted without using CA or MIMO.

· Proposal 2: Regarding proposal 1, it is FFS how to provide appropriate QoS setting for each MAC PDU.
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