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1. Introduction

This document proposes to specify the associated signalling needed to control both USCH and DSCH transport channels in the RRC layer. It is proposed that UTRAN RRC supporting  this signalling is  located in the C-RNC.

The main reasons for the proposed changes are:

· the support of the split C-RNC / S-RNC also in TDD

· the limitation of the impact on the system architecture 

· the harmonisation  between TDD and FDD  on radio resource allocation in the  RRC

It is essential  for an efficient TDD packet transmission scheme to allocate resources at the time when they are really used. In order to increase the efficiency the allocation will be specified for a well defined period of time. Therefore the resource scheduler has to know exactly the Uu timing to ensure that the resource allocation is received in time by the UE and that a released resource may be instantaneously reused by another UE connected to another S-RNC. Therefore a signalling issued from the S-RNC (like the DCCH signalling) crossing the Iur interface with possibly large delays is seen as problematic in TDD. Since the C-RNC controls all its radio resource the resource allocation  and the scheduling  should better reside in the C-RNC. 

Further the allocation of the physical radio resources for PUSCH / PDSCH is transmitted out band on the FACH. Therefore in the case of a signalling issued from the S-RNC a scheduler in the MAC-c of the C-RNC has to arbitrate and schedule the signalling streams issued from the different S-RNC´s introducing an additional risk to delay some resource allocations and to waste the corresponding system capacity whereas a locally issued signalling allows a better optimisation.

The RRC in the C-RNC has the best knowledge of the resources used in a given cell by the dedicated transport channels. It is therefore able to optimise the dimension the PUSCH/PDSCH in a very flexible manner, putting in them all the physical resources which are not used or reserved by the dedicated transport channels but suitable for the USCH/DSCH .

The RRC in CRNC  is also able to handle the interference measurements and the adaptation of  the resource allocation to the capabilities of each UE. 

2. Principle Realisation 

The signalling controlling the USCH / DSCH is terminated in the UE and in the C-RNC in RRC. 
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Figure1: Location of RRC in CRNC and SRNC

This RRC entity operates on the top of the MAC-sh in the C-RNC and in the UE. It communicates with its peer entity through a new logical channel denominated Shared Channel Control Channel (SHCCH). This new  SHCCH is mapped in the downlink on the FACH, in the uplink on the RACH.
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Figure2: MAC model with SHCCH Logical Channel 

    ( UTRAN Side as example ) 

In the uplink direction the RRC  in the UE handles their messages to the MAC-sh in the UE. This inserts the needed information into the MAC header and passes the message to the MAC-c using the RACH. On the UTRAN side MAC-c receives the message and passes it to MAC-sh.

The needed messages between the UE – RRC and CRNC-RRC consists of 3 new messages:

· Capacity Request is a message from UE to UTRAN requiring the allocation of PUSCH resources. It contains the buffer payload of the corresponding RLC entity.

· Capacity Request Acknowledge is sent from the UTRAN to the UE to acknowledge a Capacity Request message if no PHYsicalSharedChannelAllocation can be sent, avoiding unnecessary repetition of the Capacity Request on the RACH.

· PHYsicalSharedChannelAllocation is sent from the RRC in CRNC to its peer entity in the UE and specifies the PUSCH / PDSCH resources allocated to each CCTrCh of the UE as well as the period of time the allocation is valid.

Whenever a new RAB has to be established or modified the admission control in the SRNC decides on which type of transport channel the RAB  has to be mapped, taking into account the RAB parameters, and may be the interference and traffic situation in the whole target cell. If the decision is to map it on shared transport channels then the bearer and transport channel configuration are negotiated between in the UE-RRC and the RRC in S-RNC. The UE is set in the state USCH / DSCH or DCH (+ USCH) / DCH (+ DSCH) and the control over the USCH/DSCH is passed to the RRC in the C-RNC which schedules the physical resources on USCH / DSCH taking into account the status payload information of the different RLC reported by the MAC-sh.

3. Conclusion

The present proposal supports the TDD operation over Iur using SRNC / CRNC and takes into account the constraints resulting from its time division scheme and allows to harmonise between FDD and TDD.

Detailed Change Requests specifying the needed changes in the specifications 25.301, 25.303 and 25.321 will be provided in other documents.

[1] CR to TS25.301  TDD: Support of USCH / DSCH Signalling Tdoc TSGR2#6(99)954  

[2] CR to TS25.303  TDD: Support of USCH / DSCH Signalling Tdoc TSGR2#6(99)955

[3] CR to TS25.321  TDD: Support of USCH / DSCH Signalling Tdoc TSGR2#6(99)956
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