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Introduction

This contribution deals with two issues:

a) Adding the Shared Channel Control Function to the list of RRC functions

b) Introducing some minor changes in section 8 “Elementary RRC procedures” on existing procedures according the decisions made on shared channels for TDD

A description of new procedures exclusively for Shared Channel operation is provided by a separate contribution.

Reason for changes

· Till now the Shared Channel Control Function belongs not to the list of RRC function, but an agreement about this functionality was reached at the last RAN 2 meeting.

· When section 8 “ Elementary RRC procedures” was drafted, there was no agreement on the Shared Channel support for TDD, therefore nothing was described for this kind of Physical and Transport Channel types. Only minor changes are needed to fill this gap.

Proposed changes

7 Functions of RRC

· Shared Channel Control

______________________________________________________________________________________________

8 Elementary RRC procedures

8.2
RRC connection establishment and release procedures

8.2.1.4.1
Message RRC CONNECTION SETUP contents to use

The UE shall

· store the values of the IEs “S-RNTI” and “SRNC identity” and

· initiate the signalling link parameters according to the IEs “Signalling link type” and “RAB multiplexing info”.

If the IE C-RNTI is included, the UE shall

· use that C-RNTI on common transport channels in the current cell.

If neither the IEs “PRACH info”,“Uplink DPCH info” nor “PUSCH info” is included, the UE shall

· let the physical channel of type PRACH that is given in system information to be the default in uplink for RACH

If neither the IEs “Secondary CCPCH info”, “Downlink DPCH info” nor “PDSCH info” is included, the UE shall

· start to receive the physical channel of type Secondary CCPCH that is given in system information to be used as default by FACH, and enter the CELL_FACH state.

Actions that shall be performed by the UE for other IEs are specified in subclause 

8.2.1.5 Abnormal cases: DPCH failure, PUSCH/PDSCH failure or T300 timeout

· Upon expiry of timer T300, or

· if the UE failed to establish the DPCH(s) or PUSCH(s)/PDSCH(s) indicated in the message RRC CONNECTION SETUP

the UE shall check the value of V300, and

· if V300 is smaller or equal than N300, the UE shall transmit a new RRC CONNECTION REQUEST message on the uplink CCCH, restart timer T300 and increase counter V300. The UE shall set the IEs in the RRC CONNECTION REQUEST message according to subclause

· If V300 is greater than N300, the UE shall enter idle mode. The procedure ends and a connection failure may be indicated to the non-access stratum. Other actions the UE shall perform when entering idle mode from connected mode are specified in subclause.

8.3
RRC connected mode procedures

8.3.1.1 Radio Bearer Establishment
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Figure 1) Radio Bearer Establishment Procedure

This procedure establishes a new radio bearer. The establishment uses the QoS requirements in order to assign the appropriate RLC parameters, multiplexing priority for the DTCH, scheduling priority for DCH/USCH/DSCH, TFS for DCH/USCH/DSCH and update of TFCS. It may also include assignment of a physical channel(s) and change of the used transport channel types / RRC state.

There are a number of alternative methods by which radio  bearers may be established:

a) Radio  Bearer Establishment with dedicated physical channel activation

b) Radio  Bearer Establishment with unsynchronised dedicated physical channel modification

c) Radio  Bearer Establishment with synchronised dedicated physical channel modification

d) Radio  Bearer Establishment without dedicated or shared physical channel

e) Radio  Bearer Establishment with shared physical channel

A Radio  Bearer Establishment is initiated when the RRC layer in the network sends a Radio  Bearer Setup message to its peer entity. This message contains L1, MAC and RLC parameters and in the synchronised case an UE activation time. RRC on the UE side then configures L1 and MAC and creates a new RLC entity associated with the new radio  bearer. A similar reconfiguration is also done on the network side. The UE then sends a Radio  Bearer Setup Complete message back to the network.

8.3.1.2 Radio  Bearer Release
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Figure 2)  Radio  Bearer Release Procedure

This procedure releases a radio  bearer. The RLC entity for the radio  bearer is released. The procedure may also release a DCH, USCH or DSCH which affects the TFCS. It may include release of physical channel(s) and change of the used transport channel types / RRC state.

The Radio  Bearer Release procedure is initiated by the RRC layer on the NW side. A Radio  Bearer Release message is sent from the RRC layer in the network to its peer entity in the UE. This message includes possible new L1, MAC and RLC parameters for remaining radio  bearers and indentification of the radio  bearer to be released.

[Note: In synchronised case a specific activation time would be needed for the change of L1 and L2 configuration to avoid data loss.]
The RRC on the UE side configures L1 and MAC, and releases the RLC entity associated to the released radio  bearer. A similar reconfiguration is also done on the network side.

Finally, RRC on the UE side sends a Radio  Bearer Release Complete message to the network.

Currently the following alternative methods have been identified by which Radio  Bearers may be released:

a) Radio  Bearer Release with unsynchronised dedicated physical channel modification

b) Radio  Bearer Release with synchronised dedicated physical channel modification

c) Radio  Bearer Release without dedicated or shared physical channel modification

d) Radio  Bearer Release with shared physical channel modification

8.3.1.3 Radio  Bearer and signalling link Reconfiguration
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Figure 3)  Radio  Bearer and signalling link Reconfiguration Procedure

This procedure reconfigures parameters for a radio  bearer or the signalling link to reflect a change in QoS. It may include change of RLC parameters, change of multiplexing priority for DTCH/DCCH, change of DCH, USCH/DSCH scheduling priority, change of TFS for DCH, USCH/DSCH change of TFCS, assignment or release of physical channel(s) and change of used transport channel types.
Currently identified options by which Radio  Bearers may be reconfigured:

a) Synchronised Radio  Bearer reconfiguration

b) Unsynchronised Radio  Bearer reconfiguration

8.3.4
Physical Channel Reconfiguration Related Procedures

8.3.4.1
Dedicated Physical channel Reconfiguration
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Figure 4)  Physical Channel Reconfiguration procedure

This procedure may assign, replace or release a set of physical channels used by a UE. As a result of this, it may also change the used transport channel type (and RRC state). For example, when the first dedicated physical channel is assigned the UE enters the DCH/DCH state. When the last dedicated physical channel is released the UE leaves the DCH/DCH state and enters a state (and transport channel type) indicated by the network. A special case of using this procedure is to change the DL channelization code or timeslot (TDD only) of a dedicated physical channel. [Note: The procedure does not change the active set, in the downlink the same number of physical channels are added or replaced for each radio link.]

Currently identified motivations for using this procedure (methods by which physical channels may be reconfigured):

a) Assignment of dedicated physical channel (switch from common or shared channels to dedicated physical channel)

b) Synchronised replacement (modification) of dedicated physical channel  (eg. for D/L code tree re-organisation)

c) Release dedicated physical channel (switch from dedicated physical channel to common or shared channels).

d) This procedure can also be used to add further FAUSCH channels (e.g. for use in other cells of the URA, to which a UE might move in the future when the UE  already has an RRC connection.)

8.3.5 Mobility Related Procedures

8.3.5.2
Hard handover (FDD and TDD hard)
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Figure 5)  Inter-frequency hard handover

The NW RRC determines the need for inter-frequency or intra-frequency hard handover and then configures the NW L1 to activate the new radio links. In the case of dedicated channels the NW L1 begins transmission and reception on the new links immediately. For TDD, optionally a starting time for transmission and reception can be used. The NW RRC then sends the UE RRC a HANDOVER COMMAND message. The message indicates the radio resources that should be used for the new radio link, and can include a FAUSCH channel for the new cell, if the UE has not already been assigned a valid FAUSCH channel for the new cell. The UE RRC configures the UE L1 to terminate reception on the old radio link and begin reception on the new radio link.

After the UE L1 has achieved downlink synchronisation, a L2 link is established and the UE RRC sends a HANDOVER COMPLETE message to the NW RRC. After the L3 acknowledgement has been received, the NW RRC configures the NW L1 to terminate reception and transmission on the old radio link. 

8.3.5.3
Inter system hard hand-over (GSM/BSS to UTRAN)
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Figure 6)  Procedure for Inter-system hard hand-over - GSM to UTRAN 

The handover from GSM/BSS to UTRAN for a dual-mode GSM MS / UMTS UE is described.

On the network side, the RRC layer performs admission control and radio resource allocation, assigning an RNTI for the RRC connection and selecting radio resource parameters (such as transport channel type, transport format sets, etc).

The selected parameters including the RNTI, are transmitted to the  UE via the upgraded GSM RR message HANDOVER COMMAND. Upon reception of the HANDOVER COMMAND message, the UE RRC configures L1 and L2 using these parameters to locally establish the DCCH logical channel. In case of dedicated physical channels Layer 1 indicates to RRC when it has reached synchronization. An RLC signaling link establishment is then initiated by the UE. A HANDOVER COMPLETE  message is finally sent by the UE RRC.
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