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Introduction

At RAN2#15 GBT presented R2-001624 which quantified the benefits of using CLPC for FACH for bursty non real time traffic in place of DCH/DCH+DSCH.  RAN2 noted that the assumptions for operation of DCH/DCH+DSCH, while correct for FDD, did not utilise certain signalling efficiencies which are currently included in TDD mode.  RAN2 noted its expectation that the FDD mode will be corrected soon to take advantage of scheduled PDSCH activation period used in TDD.  In this paper GBT proposes the expected corrections to FDD mode to improve signalling efficiency for PDSCH allocation.
Discussion

R2-001624 documented the inefficiencies associated with the use of DSCH in FDD for bursty traffic.  The assumption for use of DSCH is that the UE will transition from Cell-FACH state to Cell-DCH and back to Cell-FACH state each time there is DL data to transmit using DSCH.  The distinctive features of the proposed CLPC FACH which provide efficiencies over DSCH are:

1.  Minimal signalling for use of DL:  CLPC FACH uses short scheduling message on FACH for use of Power Control Preamble; DSCH  requires much larger Physical Channel Reconfiguration message to signal transition to Cell-DCH, allocating a DCH with DSCH.

2.  Immediate release of DL resources at the end of DL transmission, without the need for signalling:  CLPC FACH protocol releases PCP resources in the frame following the directed FACH message.  DSCH in FDD currently requires expiration of an inactivity timer which then triggers another Physical Channel Reconfiguration to release the DCH resources and return the UE to Cell-FACH state.

It is the intent of this contribution to correct PDSCH allocation in 25.331 to include the above two efficiencies.

Discussion at RAN2#15 indicated that DSCH in TDD mode can use PDSCH allocation period info to efficiently schedule PDSCH for a  predetermined number of frames.  In TDD mode the PDSCH may be scheduled independently and does not require an associated DCH as in FDD mode.  At the end of the allocation period, the PDSCH channel is released without the need for signalling.  

In the attached CR, 25331 is modified to add this same feature to FDD mode for UEs in Cell-FACH state.  In FDD mode an associated DCH is always allocated with the PDSCH.  The CR attached here adds the optional PDSCH allocation period info IE to Downlink PDSCH information.  When included in a PHYSICAL CHANNEL RECONFIGURATION message, the UE in the Cell-FACH state shall wait until the indicated activation time, then shall store the in-use Cell-FACH physical channel configuration, and finally shall reconfigure the physical channel to use the PDSCH with associated DCH configuration.  At the end of the indicated allocation period, the UE shall release the associated DCH and restore the Cell-FACH configuration which had been stored at the PDSCH activation time.  In this way the UE can efficiently transition from Cell-FACH state to Cell-DCH state to use a scheduled PDSCH for DL packet data and then transition back to Cell-FACH state at the end of the scheduled PDSCH period.  This approach provides immediate release of DCH resources at the end of the scheduled PDSCH period without the need for signalling.

Also in the attached CR, 25.331 is modified to add a new optional IE, Store PDSCH configuration, to Downlink PDSCH information.  This new IE indicates that the PDSCH physical channel IEs included in the PHYSICAL CHANNEL RECONFIGURATION message are to be stored for future use.  In this way UTRAN may efficiently signal the UE to use the stored PDSCH configuration by sending a very short PHYSICAL CHANNEL RECONFIGURATION message which may include ONLY the PDSCH allocation period info.  In this way the PDSCH configuration to be used in the signalled allocation period will be the previously stored PDSCH configuration and can be efficiently signalled.

Conclusion

Since efficient signalling is required for non real time packet data services, it is proposed that RAN2 approve the attached CR to modify 25.331.  This CR makes corrections to permit FDD mode to use PDSCH as efficiently as TDD mode.  Furthermore, these corrections improves the use of  DCH/DCH+DSCH with RACH/FACH or CPCH/FACH by using stored configurations to allow state changes from Cell-FACH to Cell-DCH to Cell-FACH with no delays and minimal signalling.
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8.2.2.4
Reception of a RADIO BEARER RECONFIGURATION or TRANSPORT CHANNEL RECONFIGURATION or PHYSICAL CHANNEL RECONFIGURATION message by the UE in CELL_FACH state

Upon reception of a RADIO BEARER RECONFIGURATION or TRANSPORT CHANNEL RECONFIGURATION or PHYSICAL CHANNEL RECONFIGURATION message in CELL_FACH state, the UE shall perform actions specified below: 

-
store the received UE Information Elements, RB Information Elements, TrCH Information Elements and PhyCH information elements in the variable ORDERED_CONFIG;

-
act upon all received information elements as specified in 8.6, unless specified otherwise in the following.
The UE shall:

-
suspend or resume uplink transmission for each radio bearer, as indicated by the IE "RB suspend/resume", if included. 

If neither the IE "PRACH info" nor the IE "Uplink DPCH info" is included and the UE will be in CELL_FACH state at the conclusion of this procedure, the UE shall:

-
let the physical channel of type PRACH that is given in system information be the default in uplink.

If neither the IE "Secondary CCPCH info" nor the IE "Downlink DPCH info" is included and the UE will be in CELL_FACH state at the conclusion of this procedure, the UE shall:

-
start to receive the physical channel of type Secondary CCPCH that is given in system information.

In FDD, if the IE "PDSCH code mapping" is included but the IE "PDSCH with SHO DCH Info" is not included then the UE shall act upon the IE "PDSCH code mapping" as specified in Subclause 8.6 and:

-
infer that the PDSCH will be transmitted from the cell from which the downlink DPCH is transmitted (there being only one link in the active set). 

The UE shall use the physical channel(s) applicable to the state in which it will be at the conclusion of this procedure as specified below.

-
if the UE will be in CELL_FACH state at the conclusion of this procedure:

-
if the IE "TFS" is neither included nor previously stored in the UE for that transport channel(s):

-
use the TFS given in system information;

-
if none of the TFS stored is compatible with the physical channel to be used:

-
delete stored TFS;

-
use the TFS given in system information;

The UE shall enter a state according to 8.5.7.

In case of reception of a RADIO BEARER RECONFIGURATION message, the UE shall:

-
if the UE is not entering CELL_PCH or URA_PCH:

-
transmit a RADIO BEARER RECONFIGURATION COMPLETE message on the uplink DCCH using AM RLC when the new configuration is in place. In particular:

-
transmit the COMPLETE message using the new configuration;

-
if the UE is entering CELL_PCH or URA_PCH:

-
transmit the COMPLETE message on the uplink DCCH using AM RLC and in particular:

-
transmit the COMPLETE message using the old configuration;

In case of reception of a TRANSPORT CHANNEL RECONFIGURATION message, the UE shall:

-
transmit a TRANSPORT CHANNEL RECONFIGURATION COMPLETE message on the uplink DCCH using AM RLC. 

In case of reception of a PHYSICAL CHANNEL RECONFIGURATION message, the UE shall:

-
transmit a PHYSICAL CHANNEL RECONFIGURATION COMPLETE message on the uplink DCCH using AM RLC;

If the variable RB_UPLINK_CIPHERING_ACTIVATION_TIME_INFO is set, the UE shall:

-
include and set the IE "Radio bearer uplink ciphering activation time info" to the value of that variable.

When the successful delivery of the RADIO BEARER RECONFIGURATION COMPLETE or TRANSPORT CHANNEL RECONFIGURATION COMPLETE or PHYSICAL CHANNEL RECONFIGURATION COMPLETE message has been confirmed by RLC, the UE shall:

-
enter a state according to subclause 8.5.7

-
if the UE ends up in the CELL_PCH or URA_PCH state:

-
delete its C-RNTI. 

-
clear the variable ORDERED_CONFIG;

-
clear the variable RB_UPLINK_CIPHERING_ACTIVATION_TIME_INFO and the procedure ends. 

In FDD, if the UE receives a ‘Store PDSCH configuration’ IE in a PHYSICAL CHANNEL RECONFIGURATION message, the UE shall delete all information stored with address tag ‘PDSCH confriguration’, then store all physical channel IEs included in the message, using the address tag  ‘PDSCH configuration’.
In FDD, if the UE receives a ‘PDSCH allocation period info’ IE in a PHYSICAL CHANNEL RECONFIGURATION message, the UE shall:
-
at the activation time indicated in the ‘PDSCH allocation period info’, 
-
store all current physical channel IEs using the address tag ‘Cell-FACH configuration’,

-
 act upon all information elements stored with address tag ’PDSCH configuration’ as specified in 8.6,
-
then at the end of the allocation period indicated in the ‘PDSCH allocation period info’, act upon all information elements stored with address tag ’Cell-FACH configuration’ as specified in 8.6.
10.3.6.4
Allocation period info


Parameters used by UE to determine period of shared channel allocation.

Information Element/Group name
Need
Multi
Type and reference
Semantics description

Allocation Activation Time
MP

Integer (1..256)
Frame number start of the allocation period.

Allocation Duration
MP

Integer (1..256)
Total number of frames for the allocation period.

10.3.6.26
Downlink information for each radio link

Information Element/Group name
Need
Multi
Type and reference
Semantics description

Choice mode
MP




>FDD





>>Primary CPICH info
MP

Primary CPICH info 10.3.6.59


>>PDSCH with SHO DCH Info
OP

PDSCH with SHO DCH Info 10.3.6.46


>>PDSCH code mapping
OP

PDSCH code mapping 10.3.6.42


>>PDSCH allocation period info
OP

Allocation Period Info 10.3.6.4
Activation time and period for previously stored PDSCH configuration

>TDD





>>Primary CCPCH info
OP

Primary CCPCH info 10.3.6.56


Downlink DPCH info for each RL
OP

Downlink DPCH info for each RL 10.3.6.20
Note 1

Secondary CCPCH info
OP

Secondary CCPCH info 10.3.6.70


References to system information blocks
OP
1 to <maxSIB-FACH>

Note 1

>Scheduling information
MP

Scheduling information 10.3.8.12
Note 1

NOTE 1:
This IE shall not be set in case of CELL UPDATE CONFIRM message.

10.3.6.29
Downlink PDSCH information

NOTE:
Only for FDD.

Information Element/Group name
Need
Multi
Type and reference
Semantics description

PDSCH with SHO DCH Info
OP

PDSCH with SHO DCH Info 10.3.6.46


PDSCH code mapping
OP

PDSCH code mapping 10.3.6.42


PDSCH allocation period info
OP

Allocation Period Info 10.3.6.4
Activation time and period for previously stored PDSCH configuration

Store PDSCH configuration
CV-pdsch

Boolean
TRUE means that the UE shall store all Physical Channel IEs included in this directed message.

Condition
Explanation

pdsch
Presence is mandatory if IE PDSCH with SHO DCH Info or IE PDSCH code mapping is included.

11.3.6
Physical channel information elements

DL-InformationPerRL ::=



SEQUENCE {


modeSpecificInfo




CHOICE {



fdd








SEQUENCE {




primaryCPICH-Info




PrimaryCPICH-Info,




pdsch-SHO-DCH-Info




PDSCH-SHO-DCH-Info


OPTIONAL,




pdsch-CodeMapping




PDSCH-CodeMapping


OPTIONAL,




pdsch-AllocationPeriodInfo


AllocationPeriodInfo

OPTIONAL


},



tdd








PrimaryCCPCH-Info


},


dl-DPCH-InfoPerRL




DL-DPCH-InfoPerRL




OPTIONAL,


secondaryCCPCH-Info




SecondaryCCPCH-Info




OPTIONAL,


tfcs







TFCS







OPTIONAL,


fach-PCH-InformationList


FACH-PCH-InformationList


OPTIONAL,


sib-ReferenceList




SIB-ReferenceListFACH



OPTIONAL

}

.

.

DL-PDSCH-Information ::=


SEQUENCE {


pdsch-SHO-DCH-Info




PDSCH-SHO-DCH-Info




OPTIONAL,


pdsch-CodeMapping




PDSCH-CodeMapping




OPTIONAL,


pdsch-AllocationPeriodInfo


AllocationPeriodInfo



OPTIONAL,


store-PDSCH-Configuration


BOOLEAN







OPTIONAL
}
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