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1
Introduction
In this document, we discuss whether MAC-i/MAC-is and/or MAC-e/MAC-es should be used, as well as in which network node to implement the MAC-is entity for Enhanced uplink for CELL_FACH.
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Discussion
With WI “UL L2 Enhancement”, there will be two types of EDCH specific MAC entities defined in REL8. Thus, “Enhanced UL for CELL_FACH” could be specified to use both MAC-is/MAC-i and MAC-es/MAC-e or simply one of the two EDCH specific MAC entities. To limit the impact on the existing MAC-es/MAC-e specifications and to exploit the benefits introduced with MAC-is/i, we propose to restrict the “Enhanced UL for CELL_FACH” feature to MAC-is/MAC-i. This would be also in line with the REL7 feature “Enhanced CELL_FACH”, which uses MAC-ehs only. 

Proposal:  MAC-i and MAC-is is used to support “Enhanced UL for CELL_FACH”.

Proposal: MAC-e and MAC-es is not extended to support “Enhanced UL for CELL_FACH”

Locating the MAC-is entity in the serving RLC allows exploiting macro diversity gain in CELL_DCH. However if DTCH and DCCH is mapped on E-DPDCH/E-DCH in CELL_FACH, the UE is served by a single cell. Thus, there are three possible locations for the MAC-is entity: the Node B, the controlling RNC and the serving RNC. 

One objective of the feature “Enhanced Uplink in CELL_FACH” was a smooth transition between CELL_FACH and CELL_DCH. In CELL_DCH state, the MAC-is entity is located in the SRNC. Therefore if a state transition is performed, the MAC-is SDU in the priority queues have to be moved from these nodes to the SRNC to reduce or avoid data losses. This operation can be avoided, if the MAC-is entity remains in the S-RNC. This then also allows having the MAC-is entity configured individually per UE. 

Proposal: One MAC-is entity per UE is located in the serving RNC. 
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Figure 1: Protocol Architecture of E-DCH (MAC-i/is) for DTCH and DCCH transmission

A UE only has to send a single CCCH message which is provided by the RLC entity in a single RLC PDU. If segmentation is supported in the MAC layer, as discussed in work item “UL L2 enhancement", then the RLC PDU may be segmented, and a TSN being added. Multiplexing does not occur, as no data from other logical channels are transmitted. Thus, a MAC-i and a MAC-is PDU only carry one MAC SDU, containing a segment of, or the complete CCCH message. 

At the UTRAN side, received MAC-is PDUs have to be reordered, disassembled and reassembled (concatenated). This MAC-is functions can be performed in the C-RNC or in the Node B.

One MAC-i entity per allocated shared EDCH resource exists in the Node B. If no collision in the shared EDCH resource allocation occurred, then a single UE is using the allocated shared EDCH resource and the MAC-i entity, when transmitting CCCH data. If one MAC-is entity for CCCH data flows per allocated shared EDCH resource is established in the Node B, and when CCCH transmission is detected, then reordering, disassembly and reassembly of MAC-is PDUs can be directly performed for the UE at the Node B.
Reordering, disassembly and reassembly could be also performed at the C-RNC. However in this case the CRNC must be capable to perform these functions for MAC-is PDUs carrying CCCH data from multiple users sending CCCH messages from multiple cells in parallel. This makes it necessary to introduce mechanisms to identify incoming MAC-is PDUs from a single user. This results in a higher complexity in the CRNC in comparison to a Node B implementation. In CELL_FACH state and IDLE mode, the UE is served by a single cell only, thus no macro-diversity can be exploited, which justified the location of the MAC-is functionality in the SRNC for the CELL_DCH state.

Proposal: One MAC-is entity for CCCH reception is established per allocated shared EDCH resource in the Node B.
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Figure 2: Protocol Architecture of E-DCH (MAC-i/is) for CCCH transmission
3
Conclusions
In this document, we propose to use MAC-i/MAC-is only for Enhanced Uplink for CELL_FACH. We also propose to locate a MAC-is entity per UE for DTCH/DCC transmission in the SRNC and a MAC-is entity per shared EDCH resource for CCCH transmission in the Node B. 
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