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Symbols


No special symbols are defined in this document.
5
Radio Bearer Control – Overview of Procedures

5.1
Configurable parameters

The following layer 1, MAC and RLC parameters should be able to configure by RRC. The list is not complete.

-
Radio bearer parameters, e.g.

-
RLC parameters per RLC link (radio bearer), which may include e.g. PDU size and timeout values. Used by RLC.

-
Multiplexing priority per DCCH/DTCH. Used by MAC in case of MAC multiplexing of logical channels.

-
Transport channel parameters, e.g.

-
Scheduling priority per transport channel. Used by MAC in case of layer 1multiplexing of transport channels.

-
Transport format set (TFS) per transport channel. Used by MAC and L1.

-
Transport format combination set (TFCS) per UE. Used by MAC and L1.

-
Allowed subset of TFCS per UE. Used by MAC.

-
CPCH access parameters per CPCH channel. [Details are FFS.] Used by MAC and L1.

-
Physical channel parameters, which may include e.g. carrier frequency and codes. Used by L1.

5.2
Typical configuration cases

The table below gives a proposal which main combination cases of parameter configuration that shall be supported, in terms of which parameters that shall be able to configure simultaneously (by one procedure). Note that the "Transport channel type switching" is not a parameter as such, it only indicates that switching of transport channel type may take place for that combination case.

Table 1: Typical configuration cases.
An "X" indicates that the parameter can (but need not) be configured

Parameter
Layer
A
B
C
D
E
F

Radio bearer parameters
RLC parameters
RLC
X







Logical channel multiplexing priority 
MAC
X






Transport channel parameters
Transport channel scheduling priority
MAC
X







TFS
L1+MAC
X
X






TFCS
L1+MAC
X
X






Subset of TFCS
MAC




X
X


Transport channel type switching
MAC
X
X
X




Physical channel parameters
L1
X
X
X
X



Case A is typically when a radio bearer is established or released, or when the QoS of an existing radio bearer need to be changed (the necessity of change of QoS is FFS).

Case B is when the traffic volume of a radio bearer has changed so the TFS used on the DCH need to be changed, which may in turn affect any assigned set of physical channels. Another example is to make the UE use a new transport channel and at the same time supplying the TFS for that channel.

Case C is when the traffic volume of one radio bearer has changed so that the used transport channel type is changed, e.g. from CELL_FACH to CELL_DCH or when the CPCH Set assigned to a UE is switched. This case includes the assignment or release of a set of physical channels.

Case D is e.g. the change of used DL channelization code, when a DCH is currently used. No transport channel type switching take place.

Case E is a temporary restriction and/or a release of restriction for usage of the TFCS by the UE (total uplink rate).

Case F is used to dynamically control the allocation of resources on uplink DCHs in the CRNC, using broadcast information such as transmission probability and maximum bit rate.

5.3
RRC Elementary Procedures

5.3.1
Category 1: Radio Bearer Configuration

The first category of procedures includes Case A and are characterized by: 

-
Are executed upon request by higher layers and the parameter configuration is based on QoS

-
Affects L1, MAC and RLC. 

There are three RRC procedures included in this category:

-
Radio Bearer Establishment. This procedure establishes a new radio bearer. The establishment includes, based on QoS, assignment of RLC parameters, multiplexing priority for the DTCH, CPCH Set assignment, scheduling priority for DCH, TFS for DCH and update of TFCS. It may also include assignment of a physical channel(s) and change of the used transport channel types / RRC state.

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

-
Bearer Reconfiguration. (NOTE) This procedure reconfigures parameters for a radio bearer (e.g. the signalling link) to reflect a change in QoS. It may include change of RLC parameters, change of multiplexing priority for DTCH/DCCH, CPCH Set assignment, change of DCH scheduling priority, change of TFS for DCH, change of TFCS, assignment or release of physical channel(s) and change of used transport channel types. 

NOTE:
The necessity of this procedure is FFS.

5.3.2
Category 2: Transport Channel Configuration

The second category of procedures includes Case B and are characterized by: 

-
Configuration of TFS for a transport channel and reconfiguration of TFCS is done, but sometimes also physical channel parameters. 

-
Affects L1 and MAC.

-
Switching of used transport channel(s) may take place.

There is one RRC procedure included in this category:

-
Transport Channel Reconfiguration. This procedure reconfigures parameters related to a transport channel such as the TFS. The procedure also assigns a TFCS and may change physical channel parameters to reflect a reconfiguration of a transport channel in use. 

NOTE:
It is expected that the configuration of TFS/TFCS needs to be done more seldom than the assignment of physical channel. A "pre-configuration" of TFS/TFCS of a transport channel not in use can be done by this procedure, to be used after transport channel type switching when the physical channel is assigned.

5.3.3
Category 3: Physical Channel Configuration

The third category of procedures includes the cases C and D and are characterized by: 

-
May assign or release a physical channel for the UE (which may result in transport channel type switching)

-
May make a combined release and assignment (replacement) of a physical channel in use (which does not result in transport channel type switching / change of RRC state). 

-
Affects mainly L1, and only the transport channel type switching part of MAC.

-
The transport format sets (TFS and TFCS) are not assigned by this type of procedure. However, the UE can be directed to a transport channel, which TFS is already assigned to the UE.

There is one RRC procedure included in this category:

-
Physical Channel Reconfiguration. This procedure may assign, replace or release a set of physical channels used by an UE. As a result of this, it may also change the used transport channel type (RRC state). For example, when the first physical channel is assigned the UE enters the DCH/DCH state. When the last physical channel is released the UE leaves the CELL_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 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.

5.3.4
Category 4: Transport Format Combination Restriction

The fourth category of procedures includes Case E and are characterized by: 

-
Does only control MAC by means of the transport format combinations that may be used within the set without affecting L1.

There is one RRC procedure included in this category:

-
Transport format combination control. The network uses this procedure towards an UE, to control the used transport format combinations in the uplink within the transport format combination set.

5.3.5
Category 5: Uplink Dedicated Channel Control in CRNC

The fifth category of procedures includes Case F and are characterized by: 

-
Does control UE MAC by means of broadcasting transmission probability and maximum total bit rate that shall be used for uplink DCHs, which are under control by this procedure.

There is one RRC procedure included in this category:

-
Dynamic Resource Allocation Control of Uplink DCHs : The network uses this procedure towards all UEs, to control the probability of transmission and the maximum total bit rate used by uplink DCHs, which are under control by this procedure. 

6.2.3.1
UE-Originated DCH Activation

Figure 14 illustrates an example of a procedure for a switch from common channels (CELL_FACH) to dedicated (CELL_DCH) channels.

In the UE the traffic volume measurement function decides to send a MEASUREMENT REPORT message to the network. In the network this measurement report could trigger numerous different actions. For example the network could do a change of transport format set, channel type switching or, if the system traffic is high, no action at all. In this case a switch from CELL_FACH to CELL_DCH is initiated.

Whether the report should be sent with acknowledged or unacknowledged data transfer or if the network should be able to configure data transfer mode for the report is FFS.

First, the modifications on L1 are requested and confirmed on the network side with CPHY-RL-Setup primitives.

The RRC layer on the network side sends a PHYSICAL CHANNEL RECONFIGURE message to its peer entity in the UE (acknowledged or unacknowledged transmission optional to the network). This message is sent on DCCH mapped to FACH. The message includes information about the new physical channel, such as codes and the period of time for which the DCH is activated (NOTE 1). 

NOTE 1:
This message does not include new transport formats. If a change of these is required due to the change of transport channel, this is done with the separate procedure Transport Channel Reconfiguration. This procedure only handles the change of transport channel.

When the UE has detected synchronisation on the new dedicated channel L2 is configured on the UE side and a PHYSICAL CHANNEL RECONFIGURE COMPLETE message can be sent on DCCH mapped on DCH to RRC in the network (need FFS). Depending on whether the complete-message is applied, the need for an indication of the synchronisation on the NW side is also FFS. Triggered by either the NW CPHY_sync_ind or the L3 complete message, the RNC-L1 and L2 configuration changes are executed in the NW.

When applying the FAUSCH, the "DCCH: RACH: MEASUREMENT REPORT" is replaced by a "DCCH: FAUSCH: DCH REQUEST" message that is transmitted on the FAUSCH in unacknowledged mode. In this case rather than giving a measurement report for the NW to process, the FAUSCH indicates a request for a DCH of predefined capacity.
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Figure 14: UE-Originated DCH Activation

6.2.3.2
UE-terminated synchronised DCH Modify
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Figure 15: UE-terminated synchronised DCH Modify

Figure 15 illustrates an example of a synchronised procedure for DCH modification. Triggering of this procedure could for example be accomplished by an inactivity timer. The procedure can e.g. release all transport formats of a radio bearer without releasing the DCH, due to another bearer using it. The synchronised procedure is applied in the case when the old and new configurations are not compatible e.g. change of channelization code.

After the CPHY-RL-Modify requests have been confirmed, an activation time is chosen by NW-RRC. After deciding upon the activation time, the NW-RRC sends a PHYSICAL CHANNEL RECONFIGURE message as acknowledged data transfer to the UE. In both uplink and downlink this message is sent on DCCH mapped on DCH.

After reception the UE reconfigures L1 and L2 to DCH resources. The need for a Physical Channel Reconfigure Complete message to the network is FFS (not shown here). If a complete message is used it would be sent on DCCH mapped on DCH. In the unsynchronised case this message could trigger a modification of L1 and L2 resources in the network associated with the dedicated channel.

6.2.3.3
UE-terminated DCH Release

Figure 16 illustrates an example of a procedure for a switch from dedicated (CELL_DCH) to common (CELL_FACH) channels. All DCHs used by a UE are released and all dedicated logical channels are transferred to CELL_FACH instead. Triggering of this procedure could for example be an inactivity timer.

A switch from DCH to common channels is decided and a PHYSICAL CHANNEL RECONFIGURE message is sent (acknowledged or unacknowledged data transfer is a network option) from the RRC layer in the network to the UE. This message is sent on DCCH mapped on DCH. 

NOTE 1:
This message does not include new transport formats. If a change of these is required due to the change of transport channel, this is done with the separate procedure Transport Channel Reconfiguration. This procedure only handles the change of transport channel.

NOTE 2:
If the loss of L1 sync is used to detect in the NW that the UE has released the DCH:s, as is one possibility in the figure, then there may be a need to configure the Node B-L1 to a short timeout for detecting loss of sync. This is presented by the CPHY_out_of_sync_configure primitives in the figure. The L23 group is seeking guidance from the L1-group relating to the time required for reliable out-of-sync detection.

After reception the UE reconfigures L1 and L2 to release old DCH resources. The PHYSICAL CHANNEL RECONFIGURE COMPLETE (need FFS) message to the network is here sent on DCCH mapped on RACH (message acknowledgement on FACH). This message triggers a normal release of L1 and L2 resources in the network associated with the dedicated channel. If the L3 COMPLETE message doesn’t exist, the CPHY_out_of_sync_ind from the physical layer must be applied.

NOTE 3:
When a Switch to CELL_FACH is done it is important to free the old code as fast as possible so that it can be reused. Therefore instead of waiting for the Physical Channel Reconfigure Complete message the network can reconfigure L1 and L2 when the acknowledged data confirmation arrives and the network is sure that the UE has received the Physical Channel Reconfigure message. To be even more certain that the UE has released the old DCH resources the network can wait until after the Out of sync Indication from L1.
These steps including a timer starting when the Physical Channel Reconfigure is sent, gives the network four different indications that the released DCH is really released, and that resources can be reused. [image: image4.wmf]DCCH: DCH: PHYSICAL CHANNEL RECONFIGURE (acknowledged or unacknowledged optional)

UE-RRC

UE-RLC

UE-MAC

UE-L1

Node B-L1

RNC-L1

SRNC-MAC

SRNC-RLC

SRNC-RRC

Uu

Iub

CPHY-Out-Of-Sync-IND

CMAC-SH-Config-REQ

CRLC-Config-REQ

CMAC-D / SH-Config-REQ

CRLC-Config-REQ

CPHY-RL-Release-REQ

DCCH: RACH: PHYSICAL CHANNEL RECONFIGURE COMPLETE (FFS)

CPHY-RL-Release-REQ

CRNC-MAC

CPHY-RL-Release-REQ

CMAC-D-Config-REQ

CPHY-Out-Of-Sync-Config-REQ

CPHY-Out-Of-Sync-Config-CNF


Figure 16: UE-terminated DCH Release

6.3
Data transmission

6.3.1
Acknowledged-mode data transmission on DSCH
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Figure 19: Example of acknowledged-mode data transmission on DSCH

Figure 19 shows an example of acknowledged-mode data transmission on DSCH associated with a DCH. 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.

6.3.2
Acknowledged-mode data transmission on DSCH associated to a DCH using one TFCI-word
NOTE:
For release-99 this example is only valid in the case where SRNC = CRNC.

Figure 20 shows an example of acknowledged-mode data transmission on DSCH. First RLC in SRNC requests data transmission from MAC-d. MAC-d passes the data on to MAC-sh, which schedules the DSCH transmission and determines the TFI for the data. The TFI and CFN (connection frame number) for transmission are given back to MAC-d.

MAC-sh selects the TFI and transmits the data for DSCH while MAC-d transmits the TFI synchronised with the transmission of any DCH data and TFI:s intended for transmission in the same frame. TFI for the DSCH and TFI2 for the DCH are combined into the same TFCI on 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.
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Figure 20: Example of acknowledged-mode data transmission on DSCH

6.3.3
Acknowledged-mode data transmission on CPCH
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Figure 21: Example of acknowledged-mode data transmission on CPCH (page 1 of 2)


[image: image8.wmf]CRNC-MAC-C

SRNC-MAC-D

Uu

Iur

UE-MAC-C

UE-MAC-D

SRNC-RLC

Iub

UE-RLC

UE-L1

[CONTINUED FROM PAGE 1]

Node B-L1

Node B-MAC

Packet Transmission Complete. Release CPCH.

CPCH

:-Data-REQ

[Tb1]

  PHY: CPCH

[Tb1]

[NOTE: CPCH transmission and fast power control is continuous in 

Uu.]

CPCH

:-Data-IND

[Tb1]

MAC-C-Data-IND

[Tb1]

MAC-D-Data-IND

[Tb1]

A

B

[NOTE: Events from A to B repeat for each transport block

in the packet until packet 

transmission  is complete.  RLC

ACKs are sent to UE on FACH.]



Figure 22: Example of acknowledged-mode data transmission on CPCH (page 2 of 2)

Figure 21 shows an example of acknowledged-mode data transmission on CPCH while in the RRC Connected state, the CELL_FACH state with CPCH resources assigned to UE. An RB setup has allocated CPCH resources to the logical channel sourcing the data to be transmitted. First RLC in UE requests data transmission locally from MAC-d. MAC-d routes the request to MAC-c, where CPCH packet building is done. When the packet size (bytes in PHY for TFI chosen by MAC-c) is known, MAC-c selects one of the available CPCH channels from the CPCH set it has been assigned to use for this logical channel. Priority access procedure is performed to execute an initial access delay. Then the CPCH access procedure is performed between UE and NB to request and obtain the CPCH for transmission. The CPCH access procedure includes an AP, AICH-ack, CD, and ASSIGN premable messages. When the CPCH channel has been assigned, MAC-c schedules the packet for transmission by L1. [NOTE: if the requested channel could not be assigned, MAC-c may select an alternate CPCH channel which may have lower capacity. If the lower rate CPCH channel were assigned by NB, MAC-c would segment the packet based on the CPCH capacity and schedule only the highest priority packet head. The lower priority packet tail would be saved in a MAC queue for later packet transmission.]

After the 10msec period to close the TPC loops on both the CPCH UL and CPCCH DL, transport blocks are transmitted, frame by frame, unitl all the packet data is sent. SRNC RLC uses the DCCH to send RLC ACKs to the UE RLC using the FACH DL channel. 
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10)
When you have finished making all changes, go to "tools / track changes / highlight changes" and uncheck the "track changes while editing" box, otherwise the page numbers in the headers will be difficult to read. Make sure that the two other options in this box (highlight changes on screen" and "highlight changes in printed document" are both maked "X".


Examples of expressions of prevision in 3GPP specifications


To ensure that everybody else understands your proposed chnaged the same way that you do, it is very important to keep to the following rules:


SHALL: To be used to indicate a requirement. e.g. "The ME shall reset the USIM" is correct Do not use "The ME resets the USIM" or "the ME must reset the USIM"


SHOULD: To be used to indicate recommendation. i.e. if, among several possibilities one is recommended as particularly suitable, without mentioning or excluding others, or that a certain course of action is preferred but not necessarily required, or that (in the negative form) a certain possibility or course of action is deprecated but not prohibited.


MAY: To be used to indicate permission. To be used instead of phrases such as "is permitted", "is allowed" or is permissible". The opposite of "may" is "need not".


CAN: To be used to indicate possibility and capability. To be used instead of phrases such as "be able to", "there is a possibility of" or "it is possible to".


A more detailed guide to the 3GPP drafting rules can be found on the 3GPP server at:



ftp://ftp.3gpp.org/information/drafting-rules.pdf

ANNEX A   
The CR cover sheet


This annex provides further information on how to fill out the cover sheet of a CR.


The header:


a)
The header, including the TSG or Working Group, the tdoc number (normally obtinaed from the 3GPP support team) and the meeting location and date.


The title box:


b)
The change request number. This is a 3 digit number and is allocated by the 3GPP support team project manager of the relevant WG. For GSM specifications, it is prefixed with an "A"


c)
The 3G or GSM specification number (e.g. 21.111 for 3G or 12.05 for GSM).


d)
The TSG or SMG plenary meeting to which this CR will be submitted to if it gets agreed at the WG meeting. 


e)
for approval/for information: one box only shall be marked with an "X"


Proposed change affects:


f)
At least one box shall be marked with an "X"


Source:


g)
The company name of the author of the CR. If the CR has already been agreed at a Working groups or sub working group, meeting, the subgroup name ( and Tdoc number) should be used instead.


Subject:


h)
One line (only) of concise text that describes the subject of the CR. Details should be put under "reason for change"



good examples:
"Clarification to FETCH command"






"Alignment of operation and parameter names"



recently used



bad examples:
"correction"






"editorial correction"






"correction to TS xxx.yy"






"various improvements"


Work item:



h)
The name of the 3G work item for which the CR is relevant.


Category and release:


i)
Choose one category only


Reason:


j)
This should be 1 to 10 lines of text that describes in further detail the reasons why the change is necessary and how the change is done.


Clauses Affected:


m)
Each subclause that is affected by the change should be listed here. New subclause number can be followed by " (new) ".


Other specs affected:


n)
Other 3G core specifications: to be used if the CR is linked to a CR for another 3G specification.
Other 2G core specifications: to be used if a CR is also needed for a GSM or other 2G specification.



MS test specifications: to be used if a change is needed to the MS test specifications.



BSS test specifications: to be used if a change is needed to the base station test specifications.



O&M specifications: to be used if a change is needed to O&M specifications.



When listing other CRs in part n) use, for example, the form "21.111-CR001" or "12.05-A123"


______________________________________


How to create a CR for 3G or SMG specifications.


File location: http://ftp.3gpp.org/information/3gCRF-??.doc
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[NOTE: CPCH transmission and fast power control is continuous in Uu.]
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Packet Transmission Complete. Release CPCH.
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[NOTE: Events from A to B repeat for each transport block in the packet until packet transmission  is complete.  RLC ACKs are sent to UE on FACH.]












