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INTRODUCTION

This contribution proposes to define a new EOT (end of transmission) on the CPCH frame. Such an enhanced functionality could be used to support CPCH release procedures. Thus, the UE can notify the UTRAN that no more frames will be transmitted prior to NF_max (maximum number of frames that can be sent per one CPCH access procedure) on the CPCH using by EOT, and hence the CPCH can be released efficiently. The proposed enhancements require that additional IEs, associated with EOT procedure, are included to RRC specification.
DISCUSSION
Regarding CPCH channel performance which designates reverse common channel, one of the most important factors is scheduling efficiency of the CPCH, which can be greatly enhanced by accurately releasing the CPCH when there is no more data to send. The UTRAN assigns the CPCH and DPCCH for power control to the UE as a response to an access request from the UE. After the CPCH and DPCCH assignment, because the UTRAN knows only a maximum allowable duration, NF_max, for message reception from the UE, it is impossible for the UTRAN to determine when the UE will finish packet data transmission on the assigned CPCH prior to NF_max duration. 

In order to resolve this problem, we propose to define a new field (zero sized Transport Block), in the CPCH frame for the purpose of release indication. According to the indication of this field, the UTRAN can determine whether the received frame is the last one, which will result in a better utilisation of the CPCH.

According to the current CPCH transmission procedures, MAC builds the CPCH transport block set to be transmitted via PHY-Data-REQ with the appropriate Transport Format that may differ from the requested transport format. The PHY-DATA-REQ primitive is used to request SDUs used for communications passed to and from the physical layer. One PHY-DATA-REQ primitive is submitted in every transmission time interval for each Transport Channel. While sending this primitive, TFI and Transport Block Set information parameter are also sent. 

After the 0 or 8 slot period for the power control preamble, the first Transport Block Set (first TTI) of the message is transmitted. While the first transport block is being sent, Node B layer 1 sends the start of message indicator, whereby upon the reception of this start of message indicator UE can know if it uses correct CPCH channel or not. If UE does not receive the start of message indicator within certain period, it stops its message transmission immediately. Otherwise, UE continues the transmission.

The physical layer operates exactly according to the L1 radio frame timing. A transport block is defined as the data accepted by the physical layer to be jointly encoded. The transmission block timing is then tied exactly to this L1 frame timing, e.g. every transmission block is generated precisely every 10ms, or a multiple of 10 ms.
Transport Block is the basic unit exchanged between L1 and MAC for L1 processing and Layer 1adds a CRC for each Transport Block. Transport Block Size which consists of Transport Blocks is defined as the number of bits in a Transport Block and always fixed within a given Transport Block Set, i.e. all Transport Blocks within a Transport Block Set are of equal size. For the Transport Block present at L1, L1 adds a CRC for each Transport Block. If no Transport Blocks are input to the CRC calculation, no CRC attachment shall be done, if transport blocks are input to the CRC calculation and the size of a Transport Block is zero, CRC shall be attached, i.e. all parity bits are equal to zero. 

In this contribution, such kind of zero sized Transport Block with all parity bits equal to zero in CRC will be used to indicate end of CPCH transmission for an efficient and quick CPCH release. If the UE has no more data to send, it indicates the 'end of transmission' event by setting zero sized Transport Block as a EOT (end of transmission). If the CRC of a frame is successful and the UTRAN recognises the EOT (zero sized Transport Block), CPCH channel will be released. The UTRAN can then assign this released CPCH prior to the maximum allowable duration to another mobile station if it is needed.  This refines the scheduling and improves the utilisation of CPCH transmission.
On the UTRAN side, TFCI sent on DPCCH will be analyzed to recognise whether zero sized Transport Block is received or not on the DPDCH. The TFCI is used in order to inform the receiving side of the currently valid Transport Format Combination, and hence how to decode, de-multiplex and deliver the received data on the appropriate Transport Channels. When there is no more data to send, MAC sends TFI indicating TB with size zero  to Layer 1. Layer 1 then builds the TFCI from the TFIs of transport channel of the UE, processes the Transport Blocks appropriately, and appends the TFCI to the physical control signalling. Through the detection of the TFCI the receiving side is able to identify the Transport Format Combination. The UTRAN has all information it needs in order to decode the information and transfer it to MAC on the appropriate Transport Channels. Therefore, when the UTRAN decodes TFCI, it recognises whether zero sized Transport Block (CRC only) is received or not so that the UTRAN can release the CPCH channel efficiently.
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Figure 1.  End of CPCH transmission  

As depicted in Figure 1, this proposal suggests that the EOT (end of transmission) contains a Transport Block with zero size from the UE. The UE shall generate a Transport Block with zero size when there is no data to send to the UTRAN prior to NF_max assigned by the UTRAN. 

The UE will not send any frame to the base station after sending the last frame with zero sized Transport Block and then the UTRAN will release the CPCH prior to NF_max value. However, if the last frame with zero sized Transport Block is lost or an error occurs, the UTRAN may not release the CPCH efficiently. To handle this situation, the UE can send one or more EOT frames with zero sized Transport Block. It can support reliable CPCH release. However, the number of zero sized Transport Block may not be large and can be decided either by the UTRAN  or UE.

PROPOSAL

Regarding CPCH channel performance which designates reverse common channel, one of the most important factors is scheduling efficiency of the CPCH, which can be greatly enhanced by accurately releasing the CPCH when there is no more data to send. Concept of EOT with zero sized Transport Block should be adopted for CPCH as part of release 99, and the following changes should be incorporated into TS25.331, RRC protocol.
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CPCH set info
NOTE:
Only for FDD

This IE may be broadcast in the System Information message or assigned by SRNC. It is pseudo-static in a cell.

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

CPCH set ID
MP

CPCH set ID 10.3.5.4
Indicates the ID number for a particular CPCH set allocated to a cell.

TFS
MP

Transport Format Set 10.3.5.20
Transport Format Set Information allocated to this CPCH set.

AP preamble scrambling code
MP

Integer (0..255)
Preamble scrambling code for AP in UL

AP-AICH scrambling code
MP

Integer (0..255)
Scrambling code for AP-AICH in DL

AP-AICH channelisation code
MP

Integer(0..255)
Channelisation code for AP-AICH in DL

CD preamble scrambling code
MP

Integer (0..255)
Preamble scrambling code for CD in UL

CD/CA-ICH scrambling code 
MP

Integer (0..255)
Scrambling code for CD/CA-ICH in DL

CD/CA-ICH channelisation code
MP

Integer (0..255)
Channelisation code for CD/CA-ICH in DL

Available CD access slot subchannel
CV-CDSigPresent
1 to <maxSubChNum>

Lists the set of subchannels to be used for CD access preambles. Note: if not present, all subchannels are to be used without access delays.

>CD access slot subchannel
MP

Enumerated (0..11)


Available CD signatures 
OP
1 to <maxSigNum>

Signatures for CD preamble in UL. Note: if not present, all signatures are available for use.

>CD signatures
MP

Enumerated (0..15)


Slot Format
MP


Indicates slot format of PCPCH for this CPCH set

> PC Preamble Slot Format 
MP

Enumerated

(0, 1)
Slot format for optional power control preamble in UL 

> UL DPCCH Slot Format 
MP

Enumerated

(0,1,2,3,4,5)
Slot format for UL DPCCH

>DL DPCCH Slot Format
MP

Enumerated

(0, 1)
Slot format for DL DPCCH 

N_start_message
MP

Integer (1..8)
Number of Frames for start of message indication

N_EOT_transmission
MP

Integer(1. 2.3.4.5.6.7.8)
Number of EOT for release of PCPCH transmission.[TTI]

Channel Assignment Active
OP

Boolean
When present, indicates that Node B send a CA message and mapping rule shall be used.

CPCH status indication mode
MP

Enumerated

(PCPCH availability, PCPCH availability and minimum available Spreading Factor)
Defines the status information type broadcast on the CPCH Status Indication Channel (CSICH)


PCPCH Channel Info.
MP
1 to <maxPCPCHs>



> UL scrambling code
MP

Integer (0..255)
For PCPCH message part

> DL channelisation code
MP

Integer 

(0…511)
For DPCCH in PCPCH message part

> DL scrambling code
OP

Integer (0…255)
If not present, the primary DL scrambling code is used

> PCP length
MP

Enumerated (0 access slots, 8 access slots)
Indicates length of power control preamble, 0 access slots (no preamble used) or 8 access slots

> UCSM Info
CV-NCAA




>> Available Minimum Spreading Factor
MP
1 to <maxSFNum

The UE may use this CPCH at any equal to or greater than the indicated Spreading Factor for PCPCH message part. In UE channel selection mode, the Spreading Factor for initial access is the minimum Spreading Factor.

>>> Minimum Spreading Factor
MP

Enumerated (4,8,16,32,64,128,256 )


>> NF_max 
MP

Integer (1…64)
Maximum number of frames for PCPCH message part

>> Channel request parameters for UCSM
OP
1 to <maxSigNum>

Required in UE channel selection mode.

>>>Available AP signature 
MP
1 to <maxAPSigNum>

AP preamble signature codes for selection of this PCPCH channel.

>>>> AP signature
MP

Enumerated (0..15)


>>>Available AP access slot subchannel
OP
1 to <maxSubChNum>

Lists the set of subchannels to be used for AP access preambles in combination with the above AP signature. Note: if not present, all subchannels are to be used without access delays.

>>>> AP access slot subchannel
MP

Enumerated (0..11)


VCAM info
CV-CAA




> Available Minimum Spreading Factor
MP
1 to <maxSFNum



>> Minimum Spreading Factor
MP

Enumerated (4,8,16,32,64,128,256 )


>>NF_max 
MP

Integer (1..64)
Maximum number of frames for PCPCH message part

>> Maximum available number of PCPCH
MP

Integer (1..64)
Maximum available number of PCPCH for the indicated Spreading Factor.

>> Available AP signatures
MP
1 to <maxAPSigNum>

Signatures for AP preamble in UL. 

>>> AP signature


Enumerated (0..15)


>> Available AP sub-channel
OP
1 to < maxAP subCH

AP sub-channels for the given AP signature in UL. Note: if not present, all subchannels are to be used without access delays.


>>> AP sub-channel
MP

Enumerated (0..11)


Condition
Explanation 

CDSigPresent
This IE may be included if IE "Available CD signatures" is present. 

NCAA
This IE is included if IE "Channel Assignment Active" is not present

CAA
This IE is included if IE ""Channel Assignment Active" is present.

Multi Bound
Explanation

MaxSubChNum
Maximum number of available sub channels (max = 12 subchannels)

MaxCDSigNum
Maximum number of available signatures for CD

(max = 16 signatures)

MaxSFNum
Maximum number of available SFs. In case of single code, max=7. 

MaxPCPCHs
Maximum number of PCPCH channels in a CPCH Set.

MaxAPSigNum
Maximum number of available signatures for AP (max = 16 signatures)

MaxAPsubCH
Maximum number of available sub channels for AP signature (max=12 sub channels)

NOTE:
Criteria for DL power control needs to be defined.
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