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INTRODUCTION

This contribution shows the scheme where by the UTRAN can assign a lower data rate than that originally requested by the UE. Such an enhanced functionality could be used to support capacity control, load balancing and traffic management in CPCH operation. In addition, the proposed scheme can be artificially used to assign a lower data rate in order to guarantee the total capacity and traffic stream for another UE, and to provide flexible CPCH channel operation. The proposed enhancements requires that additional IEs associated with reduced data rate assignment, are included to RRC specification which describes the Versatile Channel Assignment. 

DISCUSSION

        According to the current procedure for CPCH, the UTRAN can not assign the different data rate than that requested originally by the UE, because the access preamble signature sent to the UTRAN is pre-mapped to a specific requested data rate(SF), and the CA message contains only an indication of the assigned PCPCH. The UE therefore asks for a specific data rate, and is either assigned a channel having that data rate, or receives a NACK from the UTRAN if the requested data rate is not available.
Figure 1 shows the mapping relationship between access preamble and data rate(SF) assigned by CA message.
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Figure 1. the mapping relationship between access preamble and data rate(SF)

        It is however, possible to enhance the management of system capacity and control traffic flow from the UE for load balancing, if the pre-mapped assignment fixed allocation scheme, is changed. Such a change would facilitate the implementation of a dynamic data rate allocation scheme that would enable the UTRAN to assign a different data rate to the UE than that originally requested. 

A UE requesting data transmission on CPCH can at present select one of 16 AP signatures each associated with a specific data rate. Therefore, as shown in figure 2, the number of AP signature can be simply expressed as following equation.

APs_a + APs_b + APs_c + APs_d + APs_e + APs_f + APs_g = 16
However, because 7 different spreading factors (from SF4 to SF256) are supported, 16 access preambles can be grouped to present 7 data rates. For example, one AP signature could be mapped to 1 data rate, or up to 7 data rates. The mapping rule between AP signature and data rate(SF) which is carried by an RRC message, can be decided by the network. The total number of CD preamble(Collision Detection) and CA signature is 32 and 16 CA signatures can be used in the CA message to coincide with each of the number of AP signatures. One SF, therefore, can be mapped to 16 CA messages.  Figure 2 shows that a multiple mapping scheme between CA message and data rate can assign the lower data rate than data rate originally requested by the UE.
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Figure 2. Mapping between data rate(SF) and CA message to assign the lower data rate

Assuming a total up-link capacity of 2Mbps, in the case of SF4, two PCPCH channels with each 1Mbps data rate, and in case of SF128, 64 PCPCH channels with 30kbps data rate, can be assigned between UE and UTRAN. The number of the CA message which indicates the specific data rate(SF) depends on SF. Table 1 shows the number of CA messages to be required per the specific SF.

Table 1. The number of CA message can be allocated per SF

Spreading Factor
SF4
SF8
SF16
SF32
SF64
SF128
SF256

The number of CA message
2
4
8
16
16(32)
16(64)
16(128)


As described above, because 16 CA signatures can be allocated to one SF, there will be several unused CA messages for some SFs, for example 14 CA messages for SF4, 12 CA messages for SF8 and 8 CA messages for SF16. That surplus could be used to assign a lower data rate than that originally requested, and reduce the redundancy from a channel allocation point of view. However, in case of SF64, SF128 and SF256 which require more than 16 CA messages, PCPCH channel can be assigned efficiently by 16 CA messages based on the current mapping rule in section 18 of 25.331.  As shown in table 1, the case of SF4, SF8 and SF16 which require less than 16 CA messages can be useful to assign the lower data rate efficiently.


Figure 3 shows dynamic data rate allocation, which can assign a lower data rate than that originally requested, using by the number of thresholds and data rate indicated by the specific threshold. 
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Figure 3. CA message structure for the lower data rate assignment 


For example, if a CA message group in figure 3 presents SF4, CA#1 and CA#2 may be assigned to SF4 and threshold i to threshold j-1 may be assigned to SF8. Thus, SF 16 can be assigned to the UE by threshold j to threshold k-1, etc. To notify these kinds of information to the UE, the number of threshold, index number for the specific SF and minimum SF which is separated and shared with the lower data rate (higher SF), should be carried to the UE using by RRC broadcast message.

PROPOSAL

Dynamic data rate allocation should be adopted for CPCH as part of release 2000, and the following text proposal should be incorporated into TS25.331, RRC Protocol.  

-------------------  Start of Text Proposal  -------------------

10.3.6.11
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

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 )


>>Maximum available number of threshold

0 to <maxTHNum

Maximum available number of threshold for CA message partitioning.  Note: if not present, CA message threshold for multi data rate allocation shall not be used.

>>>Index of CA message threshold
MP


This index number shall be increased according to available threshold iteration.

>>>Threshold Minimum Spreading Factor
MP

Enumerated(8,16,32,64,128,256)
Minimum spreading factor for the indicated index of CA message threshold.

>>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)

MaxTHNum
Maximum number of available threshold for CA message partitioning.(max = 6)

NOTE:
Criteria for DL power control needs to be defined.
------------------  End of Text Proposal  -------------------
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