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1. Introduction
This contribution addresses the multiplexing structure in L2 encompassing the compression, security, RLC and MAC layers. The contribution focuses on the downlink packet flow through the protocol stack with the aim to describe the overall principles being proposed. The uplink structure would be similar.
2. Data Flow in Downlink
At the current time, SA WG2 has not decided on the detailed mechanisms of connection to the external IP world – i.e. whether there is support for IP connectivity to a single IP gateway or multiple IP gateways to obtain connectivity to several Packet Data Networks. It is also not clear whether an IP gateway would provide one or multiple IP addresses. 
However, there seems to be general agreement on the provisioning of QoS support: 

· UE requests a service; 

· the MME/UPE entity receives a resource request along with Policy/QoS info;
· the MME/UPE entity performs a subscription check, admission control and sends a request to the RAN for radio resource assignment;

· RAN performs radio admission control and provides the necessary configurations for data transfer including communication to UE.

These steps are therefore quite similar to the mechanisms in Rel-6. How the QoS attributes of an IP flow are made available to the RAN has not been discussed. It is possible however, that the procedure of Resource Establishment creates distinct bearers each of which is then associated with a particular QoS and the information in the IP header pertaining to QoS is then indirectly carried through to the scheduler through the mapping of the IP flow to a distinct bearer associated with a QoS context. 
For the purpose of the deliberations in RAN WG2 in the context of multiplexing of data flows, it should be sufficient then to consider that IP flows carrying data for the UE enter the UPE. Each IP flow is differentiated by the combination of (Source IP address + Source port + Destination Port + Protocol type). It is assumed that the destination IP address is the same (i.e. UE IP address; however, as mentioned above, whether the UE can be assigned multiple IP addresses or not is FFS. If so provided, the destination address would be an additional element to identify the flow). 

2.1 Compression Layer

A UE may receive multiple IP flows at a given instance. Each IP flow is mapped to an ROHC compressor instance. Multiple flows may be mapped to one ROHC compressor instance. At each end of the radio connection multiple ROHC compressor instances maybe instantiated. Each compressor instance may support multiple contexts, with each IP flow mapped to one context uniquely identified by the ROHC CID (context identifier). Each compressor instance has its own distinct CID space. 
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Figure 1: MAC architecture in the downlink (control plane shown for completeness)
2.2 Encryption Layer

The compressed IP flow is identified by the CID and undergoes encryption. The details of the encryption procedure are FFS and would likely rely on a SN as in Rel-6. For the purpose of this discussion we can look at this as a transparent process to the multiplexing chain since each flow would be separately encrypted and no multiplexing is supported in this layer.

2.3 RLC Layer

The compressed, encrypted packets are mapped to the respective RLC entities. Each IP flow essentially gets mapped to a distinct RLC entity i.e. logical channel. From an overall application perspective it is possible that a given application needs to be supported by multiple RLC entities. At a given time, the UE may be served by multiple logical channels, some of which have identical QoS attributes. Operating the ARQ mechanism on individual IP flows permits the ability to throttle back radio resources and service support to a UE based on load, i.e. it would be possible to incrementally throttle back on individual services with increase in load and service mix. In addition, it provides for flexibility in handling handover between cells, and simplifies context transfers.
2.4 MAC multiplexing
At a given time, the UE may be served by multiple logical channels some of which have identical QoS attributes. These logical channels could then be treated identically from a scheduler priority standpoint and scheduled simultaneously by the MAC. This multiplexing is activated on an as-needed basis by the scheduler. One MAC PDU may contain a segment of an RLC PDU of one logical channel. 
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Figure 2: Packet Flow in Downlink

2.5 Scheduler

Based on CQI feedback, priority of the different logical channels, fairness, etc. the scheduler identifies the users to be served and the respective packets to be scheduled and transported over their respective MAC PDUs. MAC PDUs originating from multiple DL-SCHs may be scheduled for one UE in a sub-frame. It is also possible to schedule multiple MAC PDUs originating from one DL-SCH for one UE in a TTI. Layer 1 may multiplex MAC PDUs from multiple DL-SCHs of one UE along with the MAC PDUs from DL-SCHs of other UEs for transport over the radio interface according to the procedure to be defined by RAN WG1.
3. Proposal

It is proposed that the principles outlined in this contribution be adopted for LTE and the text in section 2 be used as the basis for inclusion in TR 25.813.
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