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1. Introduction

On RAN2#23 in Helsinki in Aug. 2001, the concept of the “CPCH with no undetected and hence no remaining collisions” was discussed, and a few comments were received. So far no concerns have been raised. 

This document gives a short summary of the concept, and then lists the required changes to incorporate the concept in the relevant specifications.

2. Recap of the concept

In the current access procedure, UEs, which try to acces the CPCH choose their collisions detection (CD) preambles randomly. This has the drawback that 2 UEs, having chosen the same access preamble (AP) e.g. since they ask for the same data rate, and then randomly choose the same CD preamble, will simultaneously access the same PCPCH, and hence will see a collision. Since the CPCH message part is quite long, such a collision will cause an inefficiently long period of power transmission with no useful data transmission.

One main argument in this context is the fact that the UEs, which can use the CPCH (here called CPCH user group), are determined by a dedicated message to the very UE, either when entering CELL_FACH state, or while staying in CELL_FACH state. Hence, the number of CPCH users in the group is fully under control by the network. 

For QOS guarantee reasons, it is anyway required to limit the size of the CPCH user group: If the number of UEs having access to the CPCH is not limited, the only way for the network to control access is to reject access attempts by sending a NACK via the AP_AICH. However, this would cause increased delay on average for all UEs in the CPCH user group.

The concept described in R2-011885 avoids this unattractive behaviour of the CPCH access procedure:

· Up to 16 UEs in the CPCH user group: It is proposed to allow for the operator to assign each of the 16 CD preambles exclusively to each UE that belongs to the CPCH user group. This is possible for up to 16 UEs in the CPCH user group. It is expected that due to the limited UL capacity, the CPCH user group is usually not very big anyway (around 16), since the UEs have to share this capacity.

With a fixed assignment of the CD preambles, the above-mentioned problem is clearly solved.

· More than 16 UEs in the CPCH user group: If actually more than 16 UEs should be part of the CPCH user group, detection of remaining collisions can be achieved, if the CD preambles are sent at a particular time-offset relative to the beginning of the access slot. In order to limit the number of time-offsets, it is required to decompose the set of CD preambles into subsets, and UEs with the same time-offsets assigned choose CD preambles from disjoint subsets. Detection of remaining collisions is then possible, since two UEs, which send CD preambles in the same access slot either send different preambles or send the same preamble at different time-offsets. As explained in r2-011885, the following number of UEs can be supported:
	Number of time-offsets
	Size of the CPCH user group

	1
	( 16

	4
	( 32

	8
	( 64

	20
	( 80


For details on how to achieve this, the reader is referred to R2-011885, which is attached to this document.
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3. Affected specifications

Specifications, which have to changed are the following, with the changes as summarised:

25.211: Timing diagram for time-offsets 

25.214: incorporating details in the access procedure

25.331: IEs to incorporate the assigned preamble and possibly the assigned time-offset; how to handle the CPCH set info, when received by the UE

3.1 Nature of the changes

Assuming that broadcasting System Information Block Type 8 does not modify the set of available CD preamble signatures of a CPCH set (but only other parameters e.g. persistence levels), this change is fully backwards compatible, i.e. 

· UEs implementing this feature and other UEs can coexistently use the CPCH in a cell, where this feature is implemented by the NB, and 

· UEs implementing this feature can be served by NBs, which do not implement this feature.

Explanation: 1. UEs, which do not support this feature, would always send the CD preambles, which they can choose from, at the beginning of the access slot. UEs, which support this feature, will be assigned time-offsets different from zero and CD preambles, from which are not for use for the UEs, that do not support this feature.

2. NBs, which do not support this feature, will signal to all UEs no time-offset and just the set of CD preambles to choose from.

4. Required changes

The required changes are shown in the attached documents.
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6.2
CPCH Access Procedures

For each CPCH physical channel in a CPCH set allocated to a cell the following physical layer parameters are included in the System Information message: L1 shall receive the following information from the higher layers (RRC).


-
UL Access Preamble (AP) scrambling code.

-
UL Access Preamble signature set.

-
The Access preamble slot sub-channels group.


-
AP- AICH preamble channelization code.


-
UL Collision Detection(CD) preamble scrambling code.

-
CD Preamble signature set.

-
CD preamble slot sub-channels group.


-
CD-AICH preamble channelization code.


-
CPCH UL scrambling code.


-
DPCCH DL channelization code.([512] chip).

NOTE:
There may be some overlap between the AP signature set and CD signature set if they correspond to the same scrambling code.


The following physical layer parameters are received from the RRC layer:


1)
N_AP_retrans_max = Maximum Number of allowed consecutive access attempts (retransmitted preambles) if there is no AICH response. This is a CPCH parameter and is equivalent to Preamble Retrans Max in RACH.


2)
P RACH = P CPCH = Initial open loop power level for the first CPCH access preamble sent by the UE.


-
[RACH/CPCH parameter].


3)
(P0 = Power step size for each successive CPCH access preamble.


-
[RACH/CPCH parameter].


4)
(Pp-m = Pmessage-control – Pcd, measured in dB. This is the power offset between the transmit power of the CD preamble and the initial transmit power of the CPCH power control preamble (or the control part of the CPCH message part if the power control preamble length is 0 slots).



[CPCH parameter]


5)
Tcpch  = CPCH transmission timing parameter: This parameter is identical to PRACH/AICH transmission timing parameter. 


-
[RACH/CPCH parameter].

6) 
Lpc-preamble = Length of power control preamble (0 or 8 slots).


-
[CPCH parameter].


7)
NStart_Message = Number of frames for the transmission of Start of Message Indicator in DL-DPCCH for CPCH.

8)
The set of Transport Format parameters. This includes a Transport Format to PCPCH mapping table.


L1 shall receive the following information from MAC prior to packet transmission:


1)
Transport Format of the message part.


2)
The data to be transmitted is delivered to L1 once every TTI until the data buffer is empty.


The overall CPCH -access procedure consists of two parts:

1)
Upon receipt of a Status-REQ message from the MAC layer, the UE shall start monitoring the CSICH to determine the availability of the transport formats in the transport format subset included in the Status-REQ message. UTRAN transmits availability of each PCPCH or maximum available data rate with availability of each PCPCH over the CSICH in case CA is active. Upper layers will supply the UE with information to map the transport formats to the PCPCHs. The UE shall send a Status-CNF message to the MAC layer containing the transport format subset listing the transport formats of the requested subset which are currently indicated as "available".

The actual access procedure is then:


2)
Upon receipt of the Access-REQ message from the MAC layer, which contains an identified transport format from the available ones ,the following sequence of events occur. The use of step 2a or 2b depends on whether availability of each PCPCH or the Maximum available data rate along with the availability of each PCPCH is transmitted over CSICH. Note that in the first case, each access resource combination (AP signatures and access subchannel group) maps to each PCPCH resource and in the second case each access resource combination maps to each data rate.


2a)
(In case CA is not Active) The UE shall test the value(s) of the most recent transmission of the CSICH Status Indicator(s) corresponding to the PCPCH channel(s) for the identified transport format included in the Access-REQ message. If this indicates that no channel is ‘available’ the UE shall abort the access attempt and send a failure message to the MAC layer. The UE shall also retain the availability status of the each PCPCH for further verification in a later phase.

2b)
(In case CA is active) The CSICH Status Indicators indicate the maximum available data rate along with individual PCPCH availability. The UE shall test the value of the most recent transmission of the Status Indicator(s). If this indicates that the maximum available data rate is less than the requested data rate, the UE shall abort the access attempt and send a failure message to the MAC layer. The PHY provides the availability information to the MAC. The UE shall also retain the availability status of the each PCPCH for further channel assignment message verification in a later phase in case of success.

3)
The UE sets the preamble transmit power to the value PCPCH_ which is supplied by the MAC layer for initial power level for this CPCH access attempt.

4)
The UE sets the AP Retransmission Counter to N_AP_Retrans_Max.

5a)
In the case CA is not active, the uplink access slot and signature to be used for the CPCH-AP transmission are selected in the following steps:

a)
The UE selects randomly one PCPCH from the set of available PCPCH channel(s) as indicated on the CSICH and supporting the identified transport format included in the Access-REQ message. The random function shall be such that each of the allowed selections is chosen with equal probability.

b)
The UE randomly selects a CPCH-AP signature from the set of available signatures in the access resource combination corresponding to the selected PCPCH in step a). The random function shall be such that each of the allowed selections is chosen with equal probability.

c)
Using the AP access slot sub-channel group of the access resource combination corresponding to selected PCPCH in step a), the UE derives the available CPCH-AP access slots with the help of subclauses 6.1.1. and 6.1.2. The UE randomly selects one uplink access slot from the derived available CPCH-AP access slots. If there is no access slot available in the selected set, the UE randomly selects one uplink access slot corresponding to the selected CPCH sub-channel group from the next access slot set. The random function shall be such that each of the allowed selections is chosen with equal probability.

5b)
In the case CA is active, the uplink access slot and signature to be used for the CPCH-AP transmission are selected in the following steps:


a)
The UE randomly selects a CPCH-AP signature from the set of available signatures in the access resource combination corresponding to the transport format identified in the Access-REQ message. The random function shall be such that each of the allowed selections is chosen with equal probability.

b)
Using the AP access slot sub-channel group of the access resource combination corresponding to the transport format identified in the Access-REQ message, the UE derives the available CPCH-AP access slots with the help of subclauses 6.1.1 and 6.1.2. The UE randomly selects one uplink access slot from the derived available CPCH-AP access slots. If there is no access slot available in the selected set, the UE randomly selects one uplink access slot corresponding to the selected CPCH sub-channel group from the next access slot set. The random function shall be such that each of the allowed selections is chosen with equal probability.

6)
The UE transmits the AP using the selected uplink access slot and signature, and MAC supplied initial preamble transmission power. The following sequence of events occur based on whether availability of each PCPCH or the Maximum available data rate along with the availability of each PCPCH is transmitted over CSICH.

6a)
(In case CA is not Active) The UE shall test the value of the most recent transmission of the Status Indicator corresponding to the identified CPCH transport channel immediately before AP transmission. If this indicates that the channel is ‘not available’ the UE shall abort the access attempt and send a failure message to the MAC layer. Otherwise the UE transmits the AP using the UE selected uplink signature and access slot, and the initial preamble transmission power from step 3, above.


6b)
(In case CA is active) The Status Indicator indicates the maximum available data rate as well as the availability of each PCPCH. The UE shall test the value of the Status Indicator. If this indicates that the maximum available data rate is less than the requested data rate, the UE shall abort the access attempt and send a failure message to the MAC layer. Otherwise the UE shall transmit the AP using the UE selected uplink access slot, the MAC supplied signature and initial preamble transmission power from step 3, above.


7)
If the UE does not detect the positive or negative acquisition indicator corresponding to the selected signature in the downlink access slot corresponding to the selected uplink access slot, the UE shall test the value of the most recent transmission of the Status Indicator corresponding to the selected PCPCH immediately before AP transmission. If this indicates that the PCPCH is ‘not available’ the UE shall abort the access attempt and send a failure message to the MAC layer. Otherwise the following steps shall be executed:

a)
Select the next available access slot in the sub-channel group used. There must be a minimum distance of three or four (per Tcpch parameter) access slots from the uplink access slot in which the last preamble was transmitted depending on the CPCH/AICH transmission timing parameter.

b)
Increases the preamble transmission power with the specified offset (P. Power offset (P0 s is used.

c)
Decrease the AP Retransmission Counter by one.

d)
If the AP Retransmission Counter < 0, the UE aborts the access attempt and sends a failure message to the MAC layer.


8)
If the UE detects the AP-AICH_nak (negative acquisition indicator) corresponding to the selected signature in the downlink access slot corresponding to the selected uplink access slot, the UE aborts the access attempt and sends a failure message to the MAC layer.


· 9)
Upon reception of AP-AICH_ack with matching signature, the access segment ends and the contention resolution segment begins. In this segment, the UE randomly selects a CD signature from the CD signature set and also selects one CD access slot sub-channel from the CD sub-channel group supported in the cell. It then transmits a CD Preamble at the same power as the last AP at the point in time given by the UE-specific time-offset (assigned to the UE for CD preamble transmission) relative to the beginning of the access slot, and then waits for a CD/CA-ICH and the channel assignment (CA) (in case CA is active) message from the Node B. The slot selection procedure is as follows:


a)
The next available slot when the PRACH and PCPCH scrambling code are not shared. Furthermore, the PCPCH AP preamble scrambling code and CD Preamble scrambling codes are different.


b)
When the PRACH and PCPCH AP preamble scrambling code and CD preamble scrambling code are shared, the UE randomly selects one of the available access slots in the next 12 access slots. Number of CD sub‑channels will be greater than 2.

For information on time-offsets relative to the access slot boundary, see reference [2].

10)
If the UE does not receive a CD/CA-ICH in the designated slot, the UE aborts the access attempt and sends a failure message to the MAC layer.


11)
If the UE receives a CD/CA-ICH in the designated slot with a signature that does not match the signature used in the CD Preamble, the UE aborts the access attempt and sends a failure message to the MAC layer.


12a)
(In case CA is not Active) If the UE receives a CDI from the CD/CA-ICH with a matching signature, the UE transmits the power control preamble ( cd-p-pc-p ms later as measured from initiation of the CD Preamble. The initial transmission power of the power control preamble shall be (Pp-m [dB] higher than the power of the CD preamble. The inner loop power control in the power control preamble is described in sub clause 5.1.3.3. The transmission of the message portion of the burst starts immediately after the power control preamble. Power control in the message part is described in sub clause 5.1.3.2.

12b)
(In case CA is active) If the UE receives a CDI from the CD/CA-ICH with a matching signature and CA message that points out to one of the PCPCH’s (mapping rule is in [5]) that were indicated to be free by the last received CSICH broadcast, the UE transmits the power control preamble ( cd-p-pc-p ms later as measured from initiation of the CD Preamble. The initial transmission power of the power control preamble shall be (Pp-m [dB] higher than the power of the CD preamble. The inner loop power control in the power control preamble is described in sub clause 5.1.3.3. The transmission of the message portion of the burst starts immediately after the power control preamble. Power control in the message part is described in sub clause 5.1.3.2. If the CA message received points out the channel that was indicated to be busy on the last status information transmission received on the CSICH, the UE shall abort the access attempt and send a failure message to the MAC layer.

NOTE:
If the Lpc-preamble parameter indicates a zero length preamble, then there is no power control preamble and the message portion of the burst starts ( cd-p-pc-p ms after the initiation of the CD Preamble. In this case the initial transmission power of the control part of the message part shall be (Pp-m [dB] higher than the power of the CD preamble. Power control in the message part is described in sub clause 5.1.3.2


13)
The UE shall test the value of Start of Message Indicator received from DL-DPCCH for CPCH during the first NStart_Message frames after Power Control preamble. Start of Message Indicator is a known sequence repeated on a frame by frame basis. The value of NStart_Message shall be provided by the higher layers.

14)
If the UE does not detect Start of Message Indicator in the first NStart_Message frames of DL-DPCCH for CPCH after Power Control preamble, the UE aborts the access attempt and sends a failure message to the MAC layer. Otherwise, UE continuously transmits the packet data.


15)
During CPCH Packet Data transmission, the UE and UTRAN perform inner-loop power control on both the CPCH UL and the DPCCH DL, as described in sub clause 5.1.3.


16)
After the first NStart_Message frames after Power Control preamble, upon the detection of an Emergency Stop command sent by UTRAN, the UE halts CPCH UL transmission, aborts the access attempt and sends a failure message to the MAC layer.


17)
If the UE detects loss of DPCCH DL during transmission of the power control preamble or the packet data, the UE halts CPCH UL transmission, aborts the access attempt and sends a failure message to the MAC layer.


18)The UE may send empty frames after the end of the packet to indicate the end of transmission. The number of the empty frames is set by higher layers.
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1. Introduction


In the current access scheme of the CPCH, collisions cannot be completely avoided. A collision, which cannot be resolved by means of the collision resolution phase, happens, if at least two UEs choose the same collision resolution preamble in the same access slot within the same double-frame.


This can happen, if at least two UEs send the same access preamble in the same access slot, and receive – after a number of power-ramping steps – the acquisition indication. Since node B only receives the accumulated preamble power, it cannot detect that more than one UE have sent the same access preamble.


For each CPCH set
, there are 16 different AP (access preamble) signatures and 16 different CR (collision resolution) preamble signatures, i.e. there are 16 different choices to select the AP and the CR preamble. The AP identifies a data rate on the CPCH, i.e. as a maximum 16 different data rates can be supported.


The conditional probability that, given that two UEs have chosen the same AP (i.e. need the same data rate on the CPCH at the same time), these two UEs also choose the same CR preamble, is given by 
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which is still quite high. In view of the fact that the message part of a CPCH transmission can span over a large number of frames, collisions should be avoided as far as possible.


2. Detecting all unresolved collisions in the CR phase
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If during the collision resolution phase, the CR preamble transmissions were not all sent at the beginning of the access slot of length 5120 chips, but were, for each of the UEs, belonging to the CPCH user group of the very CPCH set, shifted in time, in a unique manner, the CR preamble transmissions of different UEs could be differentiated in the node B, and node B would be able to detect every collision not resolved by the collision resolution phase. 


Note that Node B ACKs cannot also have this time shift applied, therefore it is not possible to individually acknowledge a combination of ACK and time shift (hence completely resolving a collision), but instead we have to prevent either UE from continuing into the message part by not sending an ACK at all. Instead of sending an ACK for the particular CR preamble, no ACK is sent at all, and the UEs, which are involved in the collision will not start sending the message part. This is illustrated in the following figure on the left hand side.


2.1 How to dimension the time-shift


As a time-shift, 256 chips (1 chips corresponds to about 78 m, i.e. 256 chips equal 19 km) would suffice in order to distinguish the UEs (also if they are moving fast) so that within one access slot of 5120 chips, as a maximum, 20 sub-access-slots (resulting from the time-shift) can be defined.  


For cells with larger radius than19 km this technique can still be used, but with fewer sub-access-slots (e.g. 10 spaced by 512 chips).


In order to ensure that there is sufficient time to process uplink transmissions prior to transmission of downlink acknowledgements, it may be necessary to choose the larger time between access preamble and AP-AICH (( p-a1 in 25.211 v3.2.0 section 7.4 PCPCH/AICH Timing Relation) in medium sized cells, or to limit the use of larger valued offsets. These decisions require no changes to the standards, but would be made on a cell specific basis by operators.


2.1.1 How many UEs can use one CPCH set simultaneously ?


Assigning to each UE in the CPCH user group a unique sub-access-slot, and keeping the 16 CR preambles to choose from, would only allow to have 20 CPCH users in the user group for this particular CPCH set. This is, however, not required, since the randomisation of the CR preamble is now not of the greatest importance, because there are no undetected, unresolved collisions any longer in the collision resolution phase.  


That means, splitting the set of 16 CR preambles into 2, 4 or 8 sub-sets of 8, 4 or 2 preambles, and assigning to each UE one CR preamble sub-set and one sub-access slot, where UEs that are assigned different CR preamble sub-sets, can use the same sub-access slot, yields 40, 80, or 160 UEs in the CPCH user group for the CPCH set, which can be distinguished. 


This number seems to be well sufficient, especially because the number of UEs to use the CPCH at the same time is limited anyway from a performance point-of-view, since the uplink data rate is limited, the maximum number of UEs using the CPCH at the same time has to be limited somehow. Otherwise, the rejection rate after sending an AP is very high (i.e. it would make more sense to reduce the number of UEs and avoid the useless AP transmissions), and the number of unresolved collisions increases.


The following tables show possible assignments of sub-access slots and CR preambles:


Up to 20 UEs in the user group of the CPCH set:


		

		UE1

		UE2

		UE3

		UE4

		UE5

		UE6

		UE7

		UE8

		UE9

		UE10



		Sub-access slot

		1

		2

		3

		4

		5

		6

		7

		8

		9

		10



		CR preambles to choose

		1…16

		1…16

		1…16

		1…16

		1…16

		1…16

		1…16

		1…16

		1…16

		1…16



		

		

		

		

		

		

		

		

		

		

		



		

		UE11

		UE12

		UE13

		UE14

		UE15

		UE16

		UE17

		UE18

		UE19

		UE20



		Sub-access slot

		11

		12

		13

		14

		15

		16

		17

		18

		19

		20



		CR preambles to choose

		1…16

		1…16

		1…16

		1…16

		1…16

		1…16

		1…16

		1…16

		1…16

		1…16





Up to 40 UEs in the user group of the CPCH set:


		

		UE1

		UE2

		UE3

		UE4

		UE5

		UE6

		UE7

		UE8

		UE9

		UE10



		Sub-access slot

		1

		2

		3

		4

		5

		6

		7

		8

		9

		10



		CR prembles to choose

		1…8

		1…8

		1…8

		1…8

		1…8

		1…8

		1…8

		1…8

		1…8

		1…8



		

		

		

		

		

		

		

		

		

		

		



		

		UE11

		UE12

		UE13

		UE14

		UE15

		UE16

		UE17

		UE18

		UE19

		UE20



		Sub-access slot

		11

		12

		13

		14

		15

		16

		17

		18

		19

		20



		CR prembles to choose

		1…8

		1…8

		1…8

		1…8

		1…8

		1…8

		1…8

		1…8

		1…8

		1…8



		

		

		

		

		

		

		

		

		

		

		



		

		UE21

		UE22

		UE23

		UE24

		UE25

		UE26

		UE27

		UE28

		UE29

		UE30



		Sub-access slot

		1

		2

		3

		4

		5

		6

		7

		8

		9

		10



		CR prembles to choose

		9…16

		9…16

		9…16

		9…16

		9…16

		9…16

		9…16

		9…16

		9…16

		9…16



		

		

		

		

		

		

		

		

		

		

		



		

		UE31

		UE32

		UE33

		UE34

		UE35

		UE36

		UE37

		UE38

		UE39

		UE40



		Sub-access slot

		11

		12

		13

		14

		15

		16

		17

		18

		19

		20



		CR prembles to choose

		9…16

		9…16

		9…16

		9…16

		9…16

		9…16

		9…16

		9…16

		9…16

		9…16





Up to 80 UEs in the user group of the CPCH set:


		

		UE1

		UE2

		UE3

		UE4

		UE5

		UE6

		UE7

		UE8

		UE9

		UE10



		Sub-access slot

		1

		2

		3

		4

		5

		6

		7

		8

		9

		10



		CR prembles to choose

		1...4

		1...4

		1...4

		1...4

		1...4

		1...4

		1...4

		1...4

		1...4

		1...4



		

		

		

		

		

		

		

		

		

		

		



		

		UE11

		UE12

		UE13

		UE14

		UE15

		UE16

		UE17

		UE18

		UE19

		UE20



		Sub-access slot

		11

		12

		13

		14

		15

		16

		17

		18

		19

		20



		CR prembles to choose

		1...4

		1...4

		1...4

		1...4

		1...4

		1...4

		1...4

		1...4

		1...4

		1...4



		

		

		

		

		

		

		

		

		

		

		



		

		UE21

		UE22

		UE23

		UE24

		UE25

		UE26

		UE27

		UE28

		UE29

		UE30



		Sub-access slot

		1

		2

		3

		4

		5

		6

		7

		8

		9

		10



		CR prembles to choose

		5...8

		5...8

		5...8

		5...8

		5...8

		5...8

		5...8

		5...8

		5...8

		5...8



		

		

		

		

		

		

		

		

		

		

		



		

		UE31

		UE32

		UE33

		UE34

		UE35

		UE36

		UE37

		UE38

		UE39

		UE40



		Sub-access slot

		11

		12

		13

		14

		15

		16

		17

		18

		19

		20



		CR prembles to choose

		5...8

		5...8

		5...8

		5...8

		5...8

		5...8

		5...8

		5...8

		5...8

		5...8



		

		

		

		

		

		

		

		

		

		

		



		

		UE41

		UE42

		UE43

		UE44

		UE45

		UE46

		UE47

		UE48

		UE49

		UE50



		Sub-access slot

		1

		2

		3

		4

		5

		6

		7

		8

		9

		10



		CR prembles to choose

		9...12

		9...12

		9...12

		9...12

		9...12

		9...12

		9...12

		9...12

		9...12

		9...12



		

		

		

		

		

		

		

		

		

		

		



		

		UE51

		UE52

		UE53

		UE54

		UE55

		UE56

		UE57

		UE58

		UE59

		UE60



		Sub-access slot

		11

		12

		13

		14

		15

		16

		17

		18

		19

		20



		CR prembles to choose

		9...12

		9...12

		9...12

		9...12

		9...12

		9...12

		9...12

		9...12

		9...12

		9...12



		

		

		

		

		

		

		

		

		

		

		



		

		UE61

		UE62

		UE63

		UE64

		UE65

		UE66

		UE67

		UE68

		UE69

		UE70



		Sub-access slot

		1

		2

		3

		4

		5

		6

		7

		8

		9

		10



		CR prembles to choose

		13...16

		13...16

		13...16

		13...16

		13...16

		13...16

		13...16

		13...16

		13...16

		13...16



		

		

		

		

		

		

		

		

		

		

		



		

		UE71

		UE72

		UE73

		UE74

		UE75

		UE76

		UE77

		UE78

		UE79

		UE80



		Sub-access slot

		11

		12

		13

		14

		15

		16

		17

		18

		19

		20



		CR prembles to choose

		13...16

		13...16

		13...16

		13...16

		13...16

		13...16

		13...16

		13...16

		13...16

		13...16





2.1.2 A different approach


2.1.2.1 Fixed assignment of CR preambles, if there are not more than 16 UEs using the same CPCH set


Looking at the number 16 of available CR preambles provides a different approach to using the CR preamble for avoiding unresolved collisions: If there are not more than 16 UEs in the CPCH user group of that CPCH set, it would be completely sufficient to assign to each UE a unique CR preamble and no longer allow a random choice of the CR preamble. In this case, with only a few UEs not higher than 16, there is no need for sub-access slots at all, which simplifies the implementation considerably. 


2.1.2.2 Further increasing the number of UEs to use the same CPCH set


The number can easily be doubled (while still keeping the number of sub-access slots considerably lower than 20), if two sub-access slots were allocated, and the 32 UEs were grouped into two sets of 16 each: the first 16 UEs are assigned to use the first sub-access slot (with a fixed assignment of the CR preamble), and the remaining 16 UEs use the second sub-access slot (with fixed assignment of the CR preamble). 


Then, however, for each CR preamble, there are two UEs (one belonging to the first set, and one belonging to the second set), which use the same CR preamble. If in this case, these two UEs accidentally tried to use at the same time the same CPCH data rate, the unresolved collision would be detected, but the access to the CPCH would be rejected for both every time they would try to access the same CPCH simultaneously. Without an additional randomisation, it would be the persistency check when starting the AP power ramping again, which would ensure that next time these UEs send the same AP, these two UEs do not send it simultaneously.


An additional randomisation based on a CR preamble set to choose from would help here, in order to allow for the case that one of the UEs detected to be in collision can be granted access.


To double the number of UEs in the CPCH user group from 16 (with fixed CR preamble assignment) to 32, and at the same time have some randomisation (two different CR preambles to choose from), requires at least 4 sub-access slots, which are assigned to 4 different sets of UEs containing 8 UEs each. Each UE in the set can choose between two CR preambles. 



An important additional feature would be the assignment of the second CR preamble: Looking at one CR preamble, that is assigned to UEs in the 4 sets, the second CR preamble, assigned to these same UEs to choose randomly, should not be the same in order to improve the randomisation
. The following scheme explains how the assignment could look like: 


		

		CR preamble

		

		CR preamble

		

		CR preamble

		

		CR preamble



		Set1

		1rst

		2nd

		

		Set2

		1rst

		2nd

		

		Set3

		1rst

		2nd

		

		Set4

		1rst

		2nd

		



		UE1

		1

		2

		

		UE9

		1

		4

		

		UE17

		1

		6

		

		UE25

		1

		8

		



		UE2

		3

		4

		

		UE10

		3

		6

		

		UE18

		3

		8

		

		UE26

		3

		10

		



		UE3

		5

		6

		

		UE11

		5

		8

		

		UE19

		5

		10

		

		UE27

		5

		12

		



		UE4

		7

		8

		

		UE12

		7

		10

		

		UE20

		7

		12

		

		UE28

		7

		14

		



		UE5

		9

		10

		

		UE13

		9

		12

		

		UE21

		9

		14

		

		UE29

		9

		16

		



		UE6

		11

		12

		

		UE14

		11

		14

		

		UE22

		11

		16

		

		UE30

		11

		2

		



		UE7

		13

		14

		

		UE15

		13

		16

		

		UE23

		13

		2

		

		UE31

		13

		4

		



		UE8

		15

		16

		

		UE16

		15

		2

		

		UE24

		15

		4

		

		UE32

		15

		6

		





Each Set corresponds to one sub-access slot. Each UE can choose between two different CR preambles.


With 8 sub-access slots, 64 UEs could be supported each choosing between two CR preambles randomly:


		

		CR preamble

		

		CR preamble

		

		CR preamble

		

		CR preamble



		Set1

		1rst

		2nd

		

		Set2

		1rst

		2nd

		

		Set3

		1rst

		2nd

		

		Set4

		1rst

		2nd

		



		UE1

		1

		2

		

		UE9

		1

		4

		

		UE17

		1

		6

		

		UE25

		1

		8

		



		UE2

		3

		4

		

		UE10

		3

		6

		

		UE18

		3

		8

		

		UE26

		3

		10

		



		UE3

		5

		6

		

		UE11

		5

		8

		

		UE19

		5

		10

		

		UE27

		5

		12

		



		UE4

		7

		8

		

		UE12

		7

		10

		

		UE20

		7

		12

		

		UE28

		7

		14

		



		UE5

		9

		10

		

		UE13

		9

		12

		

		UE21

		9

		14

		

		UE29

		9

		16

		



		UE6

		11

		12

		

		UE14

		11

		14

		

		UE22

		11

		16

		

		UE30

		11

		2

		



		UE7

		13

		14

		

		UE15

		13

		16

		

		UE23

		13

		2

		

		UE31

		13

		4

		



		UE8

		15

		16

		

		UE16

		15

		2

		

		UE24

		15

		4

		

		UE32

		15

		6

		



		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		Set5

		1rst

		2nd

		

		Set6

		1rst

		2nd

		

		Set7

		1rst

		2nd

		

		Set8

		1rst

		2nd

		



		UE33

		1

		10

		

		UE41

		1

		12

		

		UE49

		1

		14

		

		UE57

		1

		16

		



		UE34

		3

		12

		

		UE42

		3

		14

		

		UE50

		3

		16

		

		UE58

		3

		2

		



		UE35

		5

		14

		

		UE43

		5

		16

		

		UE51

		5

		2

		

		UE59

		5

		4

		



		UE36

		7

		16

		

		UE44

		7

		2

		

		UE52

		7

		4

		

		UE60

		7

		6

		



		UE37

		9

		2

		

		UE45

		9

		4

		

		UE53

		9

		6

		

		UE61

		9

		8

		



		UE38

		11

		4

		

		UE46

		11

		6

		

		UE54

		11

		8

		

		UE62

		11

		10

		



		UE39

		13

		6

		

		UE47

		13

		8

		

		UE55

		13

		10

		

		UE63

		13

		12

		



		UE40

		15

		8

		

		UE48

		15

		10

		

		UE56

		15

		12

		

		UE64

		15

		14

		





Each Set corresponds to one sub-access slot. Each UE can choose between two different CR preambles.


3. Signalling requirements


In addition to the data currently required to send to the UE to be able to use a particular CPCH set, the following data have to be conveyed to the UEs:


a) 20 sub-access slots defined (see 2.1.1):


· Up to 20 UEs: Sub access slot exclusively assigned to the UEs (5 bit, ((20)). 


· Up to 40 UEs: Sub access slot assigned to the UE (5 bit), one of the two preamble sub sets (1 bit) *)


· Up to 80 UEs: Sub access slot assigned to the UE (5 bit), one of the possible 4 preamble sub sets (2 bits)

*) Per definition preamble sub set 1 consists of preamble 1 … 8, preamble sub set 2 of preamble 9 … 16 .


b) 1 or two sub-access slots defined (2.1.2):


· Up to 16 UEs: CR preamble exclusively assigned to the UE (4 bit)


· Up to 32 UEs: Sub-access slot exclusively assigned to the UE (2 bit), CR preamble combination to be used by the particular UE (3 bit) (the sub-access slot already codes, which pairs are to be used for this particular sub-access slot)


· Up to 64 UEs: Sub-access slot exclusively assigned to the UE (3 bit), CR preamble combination to be used by the particular UE (3 bit)


4. Other alternatives to reduce, but not eliminate collision risk


If the UEs were to choose, as in the current CPCH access scheme, the preamble randomly, and in addition to that also the sub-access slot as defined above (i.e. in this remark, the sub-access slot is not assigned exclusively to one UE), the risk of an (unresolved) collision would be reduced by a factor of 20 (if there were 20 sub-access slots), though collisions would still remain. This would also be a way to improve the access performance, though it is not seen as the optimal solution, which would be achieved by using the fixed assignment of sub-access slots. It has the advantage of reduced signalling, i.e. there would only be a need to indicate via broadcasting, whether sub-access slots are used, and which spacing (256, 512).


5. Conclusion


It was shown that completely avoiding unresolved collisions can be achieved, if the number of UEs to use one CPCH set at the same time is limited. Such a limitation is however always in place due to the limited uplink data rate.


If the number of UEs to use one CPCH set does not exceed 16, a fixed assignment of CR preambles would be the best solution, since in this case collisions are always completely avoided, and one of the UEs in the collision can be granted access to the CPCH. Fixed assignment for a higher number of UEs (e.g. 32 with two sub-access slots) does not seem to be the best solution, since then collisions can be detected and hence avoided, but cannot be resolved at all.


If the number of UEs to use one CPCH set is greater than 16, collisions would be avoided completely by defining 20 sub-access slots of size 256 chips. Then up to 20 UEs can be supported, where the UEs can choose the CR preamble randomly from the set of 16 CR preambles. If there are more than 20 UEs to be able to access this particular CPCH set, depending on the number of UEs to use the same CPCH set (up to 40 resp. or up to 80), the set of CR preambles is partitioned into 2 resp. 4 subsets of 8 resp. 4 CR preambles each. Each UE is assigned for usage of one of the CR preamble sub-sets, and one particular sub-access slot.


It is not expected that more than 80 UEs would be assigned to the user group of one CPCH set. It is even very likely that the number is less than 40.


The signalling requirements to tell the UE, which sub-access slot and which preamble sub-set to use are minimal (7 bit as a maximum). This number is anyway not important, since the UE is informed via FACH, whether it belongs to a CPCH user group.


6. Proposal


It is proposed to adopt the concept of sub-access slots for the transmission of CR preambles in order to be able to detect collisions, which would still remain in the current CPCH access scheme, if two UEs, that had chosen the same access preamble and transmitted it simultaneously, would also choose the same CR preamble.










� CPCH sets differ in scrambling code.



� The improvement becomes clear, if one imagines that there are two high end UEs (UE a and UE b) in a cell, which very often try to access a CPCH with a very high data rate. If they were assigned exactly the same two CR preambles (called here A and B) to choose from randomly, a collision could not be resolved, if both choose A or both choose B, and both UEs would not receive an ACK for the CR preamble, in order to avoid the collision. If UE a were assigned CR preamble A and B, while UE b were assigned CR preamble A and C, where C is also in the two-preamble set of another UE, the only case where the collision between UE a and UE b would not be resolved, would be when UE a and UE b choose the same CR preamble A.
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8.1.1.6.8
System Information Block type 8


This system information block type is used only in FDD.


If in connected mode, the UE should store all relevant IEs included in this system information block.


If in idle mode, the UE shall not use the values of the IEs in this system information block.

UTRAN should not include any information on available CD preamble signatures and time-offsets to be used for CD preamble transmission in this system information block, since this information is UE specific and should only be notified to the UE via a dedicated message.

[…]


8.6.6.19
CPCH SET Info (FDD only)


If the UE has the capability to use CPCH, the UE shall use the following general procedures:


-
if an IE "CPCH SET Info" is included in a dedicated message:


-
read the "CPCH set ID" included in the IE;


-
store the IE using the "CPCH set ID" as an address tag;

-
release any active dedicated physical channels in the uplink;

-
let the PCPCHs listed in the CPCH set be the default in the uplink for CPCH;

-
if the IE “COUNT_CD_TimeOffsets” is present 


-
determine the time-offset in chips to be used for CD preamble transmission (relative to the boundary of the access slot) from the IEs “COUNT_CD_TimeOffsets” and “CD preamble time-offset to use”.

-
if an IE "CPCH SET Info" is included in a System Information message:


-
read the "CPCH set ID" included in the IE;


-
store the IE using the "CPCH set ID" as an address tag;

-
ignore any information on available CD preamble signatures and time-offsets contained in the System Information message, because this is UE specific, and is notified to the UE by a dedicated message.

8.6.6.20
CPCH set ID (FDD only)


If the UE has the capability to use CPCH, the UE shall use the following general procedures. The UE shall:


-
if an IE "CPCH set ID" is included in a dedicated message and not as part of IE "CPCH SET Info":


-
use the IE as an address tag to retrieve the corresponding stored "CPCH SET Info";


-
release any active dedicated physical channels in the uplink;

-
let the PCPCHs listed in the CPCH set be the default in the uplink for CPCH.


-
if an IE "CPCH set ID" is included in a dedicated message and not as part of IE "CPCH SET Info", and if there is no corresponding stored "CPCH SET Info":


-
release any active dedicated physical channels in the uplink;


-
let the last assigned PRACH be the default in the uplink for RACH;


-
obtain current System Information on SCCPCH to obtain and store the "CPCH SET info" IE(s);


-
upon receipt of a "CPCH SET Info" which corresponds to the "CPCH set ID" IE:


-
let the PCPCHs listed in that CPCH set be the default in the uplink for CPCH.

[…]


10.3.6.13
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 10.3.5.3

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



		TFS

		MP

		

		Transport Format Set 10.3.5.23

		Transport Format Set Information allocated to this CPCH set.



		TFCS

		MP

		

		Transport Format Combination Set 10.3.5.20

		Transport Format Set Information allocated to this CPCH set



		AP preamble scrambling code

		MP

		

		Integer (0..79)

		Preamble scrambling code for AP in UL



		AP-AICH channelisation code

		MP

		

		Integer(0..255)

		Channelisation code for AP-AICH in DL



		CD preamble scrambling code

		MP

		

		Integer (0..79)

		Preamble scrambling code for CD in UL



		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 <maxPCPCH-CDsubCh>

		

		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

		

		Integer (0..11)

		



		Available CD signatures 

		OP

		1 to <maxPCPCH-CDsig>

		

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

NOTE: If CPCH with no undetected collisions is to be applied, this IE should not be included, if the CPCH set info is broadcast in System Information Block Type 8, but it must be included in dedicated message.



		>CD signatures

		MP

		

		Integer (0..15)

		



		COUNT_CD_TimeOffsets

		CV-noUndetectedCollisions

		

		Integer (1,…, 20)

		Count of CD preamble time -offsets including a zero time-offset. 1, 4, 5, 8, 10, or 20 are the most appropriate choices.


In case the value is 1, up to 16 UEs are assigned a unique CD signature, and all these UEs send their CD signature at the beginning of the access slot derived for CD preamble transmission.

Note: This IE should not be included, if CPCH set info is broadcast in System Information Block Type 8.



		CD preamble time-offset to use

		CV- noUndetectedCollisions

		

		Integer


(0, 1, …,  COUNT_CD_TimeOffsets -1)

		Number of the CD preamble time-offset to be used by this UE.
Mapping between time-offset number and size of the time-offset is as follows:


Number 0: zero time-offset, Number 1: time-offset of x chips, 

Number 2: time-offset of 2x chips, 
and so on, 
where x = 5120/ COUNT_CD_TimeOffsets



		DeltaPp-m

		MP

		

		Integer (-10..10)

		In dB. Power offset between the transmitted CD preamble and UL DPCCH of the power control preamble or message part (added to the preamble power to calculate the power of the UL DPCCH )



		UL DPCCH Slot Format 

		MP

		

		Enumerated


(0,1,2)

		Slot format for UL DPCCH in power control preamble and in message part



		N_start_message

		MP

		

		Integer (1..8)

		Number of Frames for start of message indication



		N_EOT

		MP

		

		Integer(0...7)

		Actual number of appended EOT indicators is T_EOT = N_TTI * ceil(N_EOT/N_TTI), where N_TTI is the number of frames per TTI and "ceil" refers to rounding up to nearest integer.



		Channel Assignment Active

		OP

		

		Boolean

		When present, indicates that Node B send a CA message and VCAM mapping rule (14.11) shall be used.



		CPCH status indication mode

		MP

		

		CPCH status indication mode 10.3.6.14

		



		PCPCH Channel Info.

		MP

		1 to <maxPCPCHs>

		

		



		>UL scrambling code

		MP

		

		Integer (0..79)

		For PCPCH message part



		>DL channelisation code

		MP

		

		Integer


(0…511)

		For DL DPCCH for PCPCH message part



		>DL scrambling code

		MD

		

		Secondary Scrambling Code


10.3.6.74

		Default is the same scrambling code as for the primary CPICH.



		>PCP length

		MP

		

		Enumerated (0, 8)

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



		>UCSM Info

		CV-NCAA

		

		

		



		>>Minimum Spreading Factor

		MP

		

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

		The UE may use this PCPCH at any Spreading Factor equal to or greater than the indicated minimum Spreading Factor. The Spreading Factor for initial access is the minimum Spreading Factor.



		>>NF_max 

		MP

		

		Integer (1…64)

		Maximum number of frames for PCPCH message part



		>>Channel request parameters for UCSM

		MP

		

		

		Required in UE channel selection mode.



		>>>Available AP signature 

		MP

		1 to <maxPCPCH-APsig>

		

		AP preamble signature codes for selection of this PCPCH channel.



		>>>>AP signature

		MP

		

		Integer (0..15)

		



		>>>Available AP access slot subchannel

		OP

		1 to <maxPCPCH-APsubCh>

		

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



		>>>>AP access slot subchannel

		MP

		

		Integer (0..11)

		



		VCAM info

		CV-CAA

		

		

		



		>Available Minimum Spreading Factor

		MP

		1 to <maxPCPCH-SF>

		

		



		>>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 <maxPCPCH-APsig>

		

		Signatures for AP preamble in UL. 



		>>>AP signature

		

		

		Integer (0..15)

		



		>>Available AP sub-channel

		OP

		1 to <maxPCPCH-APsubCh>

		

		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

		

		Integer (0..11)

		





		Condition

		Explanation 



		CDSigPresent

		This IE is optional if IE "Available CD signatures" is present and not needed otherwise.



		NCAA

		This IE is mandatory present if IE "Channel Assignment Active" is not present and not needed otherwise.



		CAA

		This IE is mandatory present if IE ""Channel Assignment Active" is present and not needed otherwise.



		NoUndetectedCollisions

		This IE is mandatory present, if the IE “Available CD signatures” is present and CPCH with no remaining collisions is to be applied. 





11.3
Information element definitions

[…]


-- ***************************************************


--


--     PHYSICAL CHANNEL INFORMATION ELEMENTS (10.3.6)


--


· ***************************************************


[…]


CD-AccessSlotSubchannel ::=


INTEGER (0..11)


CD-AccessSlotSubchannelList ::=

SEQUENCE (SIZE (1..maxPCPCH-CDsubCh)) OF












CD-AccessSlotSubchannel


CD-CA-ICH-ChannelisationCode ::=
INTEGER (0..255)


CD-PreambleScramblingCode ::=

INTEGER (0..79)


CD-SignatureCode ::=



INTEGER (0..15)


CD-SignatureCodeList ::=


SEQUENCE (SIZE (1..maxPCPCH-CDsig)) OF












CD-SignatureCode


COUNT-CD-TimeOffsets ::= 

    INTEGER (1..20)


CD-PreambleTimeOffsetToUse ::=
    INTEGER (0..COUNT-CD-TimeOffsets-1)

[…]


CommonTimeslotInfoSCCPCH ::=

SEQUENCE {



-- TABULAR: The IE below is MD, but since it can be encoded in a single



-- bit it is not defined as OPTIONAL.



secondInterleavingMode



SecondInterleavingMode,



tfci-Coding






TFCI-Coding






OPTIONAL,



puncturingLimit





PuncturingLimit,



repetitionPeriodLengthAndOffset

RepetitionPeriodLengthAndOffset

OPTIONAL


}


ConstantValue ::=




INTEGER (-35..-10)


CPCH-PersistenceLevels ::=


SEQUENCE {



cpch-SetID






CPCH-SetID,



dynamicPersistenceLevelTF-List

DynamicPersistenceLevelTF-List



}


CPCH-PersistenceLevelsList ::=

SEQUENCE (SIZE (1..maxCPCHsets)) OF












CPCH-PersistenceLevels


CPCH-SetInfo ::=




SEQUENCE {



cpch-SetID






CPCH-SetID,



transportFormatSet




TransportFormatSet,



tfcs







TFCS,



ap-PreambleScramblingCode


AP-PreambleScramblingCode,



ap-AICH-ChannelisationCode


AP-AICH-ChannelisationCode,



cd-PreambleScramblingCode


CD-PreambleScramblingCode,



cd-CA-ICH-ChannelisationCode

CD-CA-ICH-ChannelisationCode,



cd-AccessSlotSubchannelList


CD-AccessSlotSubchannelList


OPTIONAL,



cd-SignatureCodeListInfo


CD-SignatureCodeListInfo


OPTIONAL,


· TABULAR: The IEs CD-SignatureCodeList, COUNT-CD-TimeOffsets and CD-

· -- PreambleTimeOffsetToUse have been 

· -- nested within CD-SignatureCodeListInfo.

    deltaPp-m






DeltaPp-m,



ul-DPCCH-SlotFormat




UL-DPCCH-SlotFormat,



n-StartMessage





N-StartMessage,



n-EOT







N-EOT,



channelAssignmentActive



ChannelAssignmentActive,



-- TABULAR: VCAM info has been nested inside ChannelAssignmentActive,



-- which in turn is mandatory since it's only a binary choice.



cpch-StatusIndicationMode


CPCH-StatusIndicationMode,



pcpch-ChannelInfoList



PCPCH-ChannelInfoList


}


CPCH-SetInfoList ::=



SEQUENCE (SIZE (1..maxCPCHsets)) OF












CPCH-SetInfo


CPCH-StatusIndicationMode ::=

ENUMERATED {












pa-mode,












pamsf-mode }


CD-SignatureCodeListInfo ::=

SEQUENCE {



cd-SignatureCodeList



CD-SignatureCodeList

cd-TimeOffsetInfo




CD-TimeOffsetInfo 

OPTIONAL


}

CD-TimeOffsetInfo ::=



SEQUENCE {



count-cd-TimeOffsets



COUNT-CD-TimeOffsets 


cd-PreambleTimeOffsetToUse


CD-PreambleTimeOffsetToUse


}
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7.4
PCPCH/AICH timing relation


The uplink PCPCH is divided into uplink access slots, each access slot is of length 5120 chips. Uplink access slot number n is transmitted from the UE ( p-a1 chips prior to the reception of downlink access slot number n, n =0, 1, …,14.


The timing relationship between preambles, AICH, and the message is the same as PRACH/AICH. Note that the collision resolution preambles follow the access preambles in PCPCH/AICH. However, the timing relationships between CD-Preamble and CD/CA-ICH is identical to RACH Preamble and AICH. The timing relationship between CD/CA-ICH and the Power Control Preamble in CPCH is identical to AICH to message in RACH. The Tcpch timing parameter is identical to the PRACH/AICH transmission timing parameter. When Tcpch is set to zero or one, the following PCPCH/AICH timing values apply.


Note that a1 corresponds to AP-AICH and a2 corresponds to CD/CA-ICH.


( p-p 

=  
Time to next available access slot, between Access Preambles.    


Minimum time =  15360 chips + 5120 chips X Tcpch 

Maximum time =  5120 chips  X 12 = 61440 chips 


Actual time is time to next slot (which meets minimum time criterion) in allocated access slot subchannel group.


( p-a1 = 
Time between Access Preamble and AP-AICH has two alternative values: 7680 chips or 12800 chips, depending on Tcpch

( a1-cdp = 
Time between receipt of AP-AICH and transmission of the CD Preamble ( a1-cdp has a minimum value of ( a1-cdp, min =7680 chips. 


( p-cdp =
Time between the last AP and CD Preamble. ( p-cdp has a minimum value of ( p-cdp-min which is either 3 or 4 access slots, depending on Tcpch

( cdp-a2 =
Time between the CD Preamble and the CD/CA-ICH has two alternative values: 7680 chips or 12800 chips, depending on Tcpch

( cdp-pcp =
Time between CD Preamble and the start of the Power Control Preamble is either 3 or 4 access slots, depending on Tcpch.

The time between the start of the reception of DL-DPCCH slot at UE and the Power Control Preamble is T0 chips, where T0 is as in subclause 7.6.3.


The message transmission shall start 0 or 8 slots after the start of the power control preamble depending on the length of the power control preamble.


Figure 32 illustrates the PCPCH/AICH timing relationship whenTcpch is set to 0 and all access slot subchannels are available for PCPCH.
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Figure 32: Timing of PCPCH and AICH transmission as seen by the UE, with Tcpch= 0


7.4.1 
Time-offsets for CD preamble transmission to avoid undetected collisions

For the purpose of shifting CD preambles in time, which are sent within one access slot, time-offsets are defined. Each UE, that is configured to use the CPCH, is assigned a specific time-offset. Several UEs can be assigned the same time-offset depending on configuration by RRC. 

Example with no time-offset (equivalent to one zero time-offset):

[image: image2.wmf]5120 chips


access slot


time-offset 0 (equaling zero time-offset)




Example with 3 non-zero time-offsets (i.e. 4 time-offsets in all):

[image: image3.wmf]1280 chips


1280 chips


1280 chips


1280 chips


access slot


time-offset 1


time-offset 2


time-offset 3


time-offset 0 (equaling zero time-offset)




















�PAGE \# "'Page: '#'�'"  �� Enter the specification number in this box. For example, 04.08 or 31.102. Do not prefix the number with anything . i.e. do not use "TS", "GSM" or "3GPP" etc.



�PAGE \# "'Page: '#'�'"  �� Enter the CR number here. This number is allocated by the 3GPP support team.



�PAGE \# "'Page: '#'�'"  �� Enter the revision number of the CR here. If it is the first version, use a "-".



�PAGE \# "'Page: '#'�'"  �� Enter the version of the specification here. This number is the version of the specification to which the CR will be applied if it is approved. Make sure that the latest version of the specification (of the relevant release) is used when creating the CR. If unsure what the latest version is, go to � HYPERLINK "http://www.3gpp.org/3G_Specs/3G_Specs.htm" ��http://www.3gpp.org/3G_Specs/3G_Specs.htm�



�PAGE \# "'Page: '#'�'"  �� For help on how to fill out a field, place the mouse pointer over the special symbol closest to the field in question.



�PAGE \# "'Page: '#'�'"  �� Mark one or more of the boxes with an X.



�PAGE \# "'Page: '#'�'"  �� Enter a concise description of the subject matter of the CR. It should be no longer than one line.



�PAGE \# "'Page: '#'�'"  �� Enter the source of the CR. This is either (a) one or several companies or, (b) if a (sub)working group has already reviewed and agreed the CR, then list the group as the source.



�PAGE \# "'Page: '#'�'"  �� Enter the acronym for the work item which is applicable to the change. This field is mandatory for category F, B & C CRs for release 4 and later. A list of work item acronyms can be found in the 3GPP work plan. See � HYPERLINK "http://www.3gpp.org/ftp/information/work_plan/" ��http://www.3gpp.org/ftp/information/work_plan/�



�PAGE \# "'Page: '#'�'"  �� Enter the date on which the CR was last revised.



�PAGE \# "'Page: '#'�'"  �� Enter a single letter corresponding to the most appropriate category listed below. For more detailed help on interpreting these categories, see the Technical Report � HYPERLINK "http://www.3gpp.org/ftp/Specs/archive/21_series/21.900/" ��21.900� "TSG working methods".



�PAGE \# "'Page: '#'�'"  �� Enter a single release code from the list below.



�PAGE \# "'Page: '#'�'"  �� Enter text which explains why the change is necessary.



�PAGE \# "'Page: '#'�'"  �� Enter text which describes the most important components of the change. i.e. How the change is made.



�PAGE \# "'Page: '#'�'"  �� Enter here the consequences if this CR was to be rejected. It is necessary to complete this section only if the CR is of category "F" (i.e. correction).



�PAGE \# "'Page: '#'�'"  �� Enter the number of each clause which contains changes.



�PAGE \# "'Page: '#'�'"  �� Enter an X in the box if any other specifications are affected by this change.



�PAGE \# "'Page: '#'�'"  �� List here the specifications which are affected or the CRs which are linked.



�PAGE \# "'Page: '#'�'"  �� Enter any other information which may be needed by the group being requested to approve the CR. This could include special conditions for it's approval which are not listed anywhere else above.



�PAGE \# "'Page: '#'�'"  �� This is an example of pop-up text.







CR page 4



_1036153349.doc

























[Example shown is for Tcpch = 0]
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