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Introduction


According to the defined scope, S2.03 /1/ includes informative interlayer procedures in Connected Mode. So far no examples of the interaction for data transmission have been shown. Even though most of these procedures would be trivial, it is useful to clarify the use of data primitives and the interactions between e.g. the different entities of MAC and the surrounding layers. To this end, this contribution suggests an additional subsection to the procedure descriptions of /1/ to describe some non-trivial cases, in this example the downlink shared channel.





General illustrations for DSCH are already given in S2.01 /2/. Here the interlayer interaction for one way of sending data via the DSCH is shown.





Impacts of Termination Points to DSCH


The termination point of the transport channel in the network has a very significant role in how efficiently a given channel can operate.  This is particularly true if serving RNC (where the RLC buffer resides) and controlling RNC (where the MAC-SH entity that manages the shared channel resides) are different physical RNCs.





By definition, the controlling RNC has the control over the cell(s) that serve the UE, and naturally an efficient dynamic scheduling must be performed by the controlling RNC. MAC-d in SRNC processes MAC-PDUs and MAC-sh in CRNC performs dynamic scheduling and transport format selection for the Shared Channel.





When SRNC and CRNC are physically different RNCs, the MAC layer of CRNC must perform the additional task of data buffering, and some flow control may be needed between the two MAC layer entities across Iur. 





Combination of transport channels


The most likely combination of transport channels to be used is uplink DCH and DSCH.  This combination offers bi-directional acknowledged-mode data transfer of RLC-PDUs.   Another combined use of transport channels is a bi-directional DCH and DSCH.  This combination serves those users who are having simultaneous circuit-switched and packet services (e.g. voice + Web browsing).  Furthermore, a UE may have a DCH for L3 signalling and at the same time utilise the DSCH to transfer user plane data.





�


Figure � SEQ Figure \* ARABIC �1�: DCH / DCH + DSCH Combination


An example structure for signalling the use of DSCH using the TFCI is shown in � REF _Ref448324365 \* MERGEFORMAT �Figure 1�. This structure is extremely well optimised for the case where SRNC = CRNC, since it allows the control part of DSCH to share the same DPCCH with the DCH.   Furthermore, macro diversity combining can be applied to the TFCI field when the DCH is in SHO, which improves the reliability of the DSCH assignment messages.   In the absence of downlink DCH, DPCCH will only carry the shared channel and TFCI corresponds directly to the DSCH assignment.





When SRNC ( CRNC, this example considers the case where a dedicated part of the TFCI address space for DSCH assignment is sent directly by the CRNC. This can be realised using a separate TFCI field carried by the same DPCCH. The same configuration can also be used for the case of  SRNC = CRNC, but the macro diversity gain for the DSCH-part of the DSCH would be lost.
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Acknowledged-mode data transmission in DCH / DCH + DSCH
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Figure � SEQ Figure \* ARABIC �2�: Example of acknowledged-mode data transmission on DSCH


� REF _Ref448324859 \* MERGEFORMAT �Figure 2� shows an example of acknowledged-mode data transmission on DSCH in the DCH / DCH + DSCH substate. First RLC in SRNC requests data transmission locally from MAC-d. MAC-d routes the request either locally or across the Iur to MAC-sh in CRNC, where DSCH transmission scheduling takes place. MAC-SH determines the TFI for the data and requests data transmission across Iub from the physical layer in Node B. At the same time data for an associated dedicated channel may arrive in Node B.





TFI for the DSCH and TFI2 for the DCH are combined in the physical layer and transmitted on the DPCCH (dedicated physical control channel) of the associated DPCH (dedicated physical channel). The DSCH data is transmitted separately on the PDSCH (physical downlink shared channel). TFI is used to decode DSCH data, which is then forwarded through MAC-sh and MAC-d to the receiving RLC. An acknowledgement is eventually sent by the UE-RLC mapped to a DCH, unless the DCH is released before the acknowledgement.





Conclusions


An example procedure for transmitting data on downlink DSCH has been presented. Chapter 4 is proposed to be included into S2.03 /1/ as the initial contents of a new subsection “data transmission” in chapter 7.
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