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Analysis of the PBCCH and PNCH notification mechanisms

1. Introduction

In [2] and [7], we have seen proposals for two different mechanisms for notification for MBMS, the introduction of a new message on the PBCCH and the sending of notification messages on the PNCH channel.

This paper looks at the principles of MBMS notification and the details of each mechanism, and compares the two to progress the discussions over which is more suitable for MBMS notification.

Section 2 gives an overview of the procedure, section 3 examines the PBCCH proposal, section 4 the PNCH proposal, section 6 looks at some enhancements proposed for both mechanisms and section 7 concludes and summarises the arguments

2. Procedure overview
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An overview is shown above with the notification procedure as a two-stage process.  The two steps in the sequence above are the notification of an MBMS service and the channel assignment for the ptm bearer, with a third optional step based on the “paging bit” enhancement proposed in section 6.  The bearer cannot be assigned until at least one notification response have been collected, regardless of whether a single response or multiple responses are sufficient for assignment of a p-t-m bearer, otherwise a p-t-m bearer may be established in a cell where there are no users requiring the service.  

In order to allow late arrivals/MS from other cells to join the service when they enter the cell, it is proposed that the notification containing the channel assignment be sent repeatedly during the lifetime of the MBMS service either on the PNCH or the PBCCH.  

Finally when the service ends, a channel release needs to be sent to all MS receiving the p-t-m bearer.

3. PBCCH

3.1. PBCCH Usage

The PBCCH
 is scheduled in up to four blocks every multiframe as defined in 3GPP TS 45.002.  The rules for scheduling of information on the PBCCH are intentionally flexible, in order to allow network operators the ability to configure their network in the way they consider to be most appropriate.  It is not possible to categorically say what impact the introduction of additional messages on the PBCCH will have, but it is possible to identify trends and typical outcomes.

The PBCCH (if present in a cell) is read by all mobiles that are GPRS attached and any increases to the information sent on the PBCCH to support a feature will have an impact on all mobiles which read the PBCCH, regardless of whether they support this new feature or not.  

The scheduling of messages on the PBCCH has already been thoroughly examined in [GP-020214] in the context of introducing new information for the support of GERAN Iu mode, and the conclusions shown in that paper are not expected to change for the case of MBMS.  It is therefore assumed in this section that it is possible to increase the amount of information sent on the PBCCH, and this section examines the possible effects of increasing the amount of information sent on the PBCCH.

3.2. Scenarios

As in [4] we have looked at sample configurations of the PBCCH for what are considered to be realistic network scenarios.  The two scenarios have been considered for both GERAN A/Gb mode and GERAN Iu mode and the parameters for PBCCH configuration are shown in Table 1.  The parameters in table 1 are explained in Annexe A.

	
	Example Scenarios

	
	1 (A/Gb)
	1 (Iu)
	2 (A/Gb)
	2 (Iu)

	BS_PBCCH_BLKS
	4
	4
	4
	4

	PSI_COUNT_HR
	7
	8
	5
	6

	PSI_COUNT_LR
	12
	12
	20
	20

	PSI1_REPEAT_PERIOD
	4
	4

	4
	4


Table 1:  PBCCH configuration parameters

The example scenarios correspond to two fictitious networks, where example 1 describes a 2G network with no 3G neighbours as seen by the lack of PSI 3 quater messages.  Scenario 2 describes the same network, but additionally 3G neighbour cell information is provided in the PSI 3 quater message.  

	
	Example Scenarios

	
	1 (A/Gb)
	1 (Iu)
	2 (A/Gb)
	2 (Iu)

	PSI message
	Instances
	Rate
	Instances
	Rate
	Instances
	Rate
	Instances
	Rate

	PSI 1
	-
	-
	-
	-
	-
	-
	-
	-

	PSI 2
	2
	H
	2
	H
	1
	H
	1
	H

	PSI 3
	1
	H
	1
	H
	1
	H
	1
	H

	PSI 3bis
	11
	L
	11
	L
	11
	L
	11
	L

	PSI 3ter
	1
	H
	1
	H
	1
	H
	1
	H

	PSI 3quater
	1
	H
	1
	H
	8
	L
	8
	L

	PSI 4
	1
	H
	1
	H
	1
	H
	1
	H

	PSI 5
	1
	H
	1
	H
	1
	H
	1
	H

	PSI 6
	-
	-
	-
	-
	-
	-
	-
	-

	PSI 7
	-
	-
	-
	-
	-
	-
	-
	-

	PSI 8
	1
	L
	1
	L
	1
	L
	1
	L

	PSI 16
	-
	-
	1
	H
	-
	-
	1
	H

	PSI-m (MBMS)
	 
	 
	 
	 
	 
	 
	 
	 


Table 2: PSI messages transmitted for example scenarios

Evaluating the scheduling of the PBCCH for the two scenarios in the two possible modes of operation, using the rules specified in [45.002] we get the PBCCH schedules shown in Annexe B.  

These schedules show the PSI information that is sent in each network configuration without the new MBMS PSI information included.  It is assumed that:

· The MBMS notification messages will be initially small enough to fit in a single PSI message

· It will be possible to send several instances of the PSI-m message in order to allow for multiple notifications in a single cell

The MBMS PSI message must be scheduled as either a high or low rate message as defined in [3].  Since MBMS is not a guaranteed service, it would seem sensible to schedule PSI-m as a low rate message [Annexe C].  Scheduling a message (or message instance) as a low rate message means that it is sent only in the blocks which are left once the high rate messages have been sent and may be sent only once in a full set of PSI messages.   The effect on the consumption of the PBCCH capacity is not as great, but the time taken to acquire the message will increase, hence increasing the service gap at cell change.

The existing rules for the scheduling of messages in the PBCCH require that one message shall not be transmitted more than once both in one full set of high repetition rate messages and in one full set of low repetition rate messages. (In [6] it is stated, "The same PSI message shall not occur twice within the lists defined by PSI_COUNT_LR and PSI_COUNT_HR.") Several instances of the same messages can be contained, however two instances of the same message will contain different information. Therefore, unless the existing rules are changed, this will pose a constraint on the repetition rate of the notifications, which will depend on how many PSI messages (an how many instances of the same message) are being sent on the PBCCH. For example, in the cases shown in scenario 2 of Annex C, a notification message will be sent every about 2.5 seconds.

If PSI-m is scheduled as a high rate message [Annexe D], according to the scheduling rules in[6], then this will use the resources available on the PBCCH at a higher rate since the sequence of high rate messages shall be repeated at each occurrence of TC=0.  Also, this increase in information sent on the PBCCH will be suffered by all MS, which read the PBCCH, not just the MBMS capable MS, thus increasing power consumption of all MS.  

Given that the parameters PSI_COUNT_HR and PSI_COUNT_LR are semi-static and signalled to the mobiles in the system information (in the PSI1 message), space for notification messages needs to be reserved even if there are no notifications to be sent.

The increased information sent on the PBCCH will also increase the time taken for cell reselection by all mobiles as shown in tables 3 and 4 below below.

	Scenario
	MBMS Repetition rate
	Time for reading of a full set of PSI messages (ms)

	1
	n/a
	1800

	
	LR
	1860

	
	HR
	1920

	2
	n/a
	2460

	
	LR
	2520

	
	HR
	2640


Table 3:  Time taken to read a consistent set of PBCCH information for A/Gb mode
	Scenario
	MBMS Repetition rate
	Time for reading of a full set of PSI messages (ms)

	1
	n/a
	1920

	
	LR
	1980

	
	HR
	2040

	2
	n/a
	2640

	
	LR
	2700

	
	HR
	2820


Table 4: Time taken to read a full set of PBCCH information for Iu mode
Annexe C and D shows the PSI-m message as a single instance, but if a large number of MBMS sessions are ongoing at one time, then it may be necessary to schedule two or more instances. 

4. PNCH

The PNCH has been proposed as an alternative notification option in [Siemens papers] because of its flexibility and also because a common control channel seems to be more suited for the type of information that needs to be transmitted.  Concerns have been raised because the channel has never been used, so new procedures would need to be introduced. Also, at the present the definition of the PNCH is not complete in the specifications, and some standardisation work would be required to complete its definition. 

The PNCH is scheduled on the PCCCH along with the PPCH, PRACH and PAGCH.  The PNCH and PAGCH may be scheduled dynamically, and the MS distinguishes between the two using the message header.  In practice this means that the PNCH may steal some capacity from the PAGCH simply by changing the message scheduled in that block.  In [1] it has been proposed to restrict the occurrences of the PAGCH from which the PNCH may steal resources in order to restrict the amount of blocks the MS will have to monitor in order to read a notification.

In Annexe E the scheduling of logical channels on the PCCCH + PBCCH is shown.  In order for an MS to read the PNCH with DRX, new parameters may be required to be broadcast which describe the scheduling of the PNCH on the PCCCH - see [1] for more details.  Using the PNCH in this manner will have a slightly detrimental effect on battery life as it requires the MS to read the PNCH even when there are no notifications ongoing: the use of the enhancement described in section 6 will solve this problem.

Assuming (as in section 2) that initially MBMS notifications are limited to 23 octets and fit into a single PNCH block (assuming CS-1 coding) then a notification could be scheduled once every multiframe, or every few multiframes.  This would be at the expense of the PAGCH capacity, but will have no impact on legacy handsets, since they will simply discard the message if they receive it. 

This stealing of the PAGCH could also be done only as needed, for example:

· At initial notification, two blocks per multiframe are stolen to notify users and to trigger counting

· After data distribution has started, a new notification message is sent once per multiframe containing service-ID (TMGI) and MBMS channel information

· When the MBMS session finishes, the notification messages are no longer scheduled for that MBMS service.

5. Notification timing

Another aspect to consider is the time taken to receive and act upon the notification, both when the service starts, and at cell change.  It is assumed that the MBMS data is distributed on the PBCCH/PCCCH carrier, and also that it can be read in parallel with the PBCCH and/or PNCH.

5.1 Initial notification

The time taken at cell change to respond to the notification will cause a delay in the initiation of the data stream.    The initial notification is not coupled to the session start message sent from the SGSN to the BSC and no indication is currently assumed to be sent from the BSC to the SGSN/BMSC to indicate that notification has taken place.  If the BM-SC begins data delivery before the notification procedure is complete there is a possibility that early data will be dropped by the BSC due to no resources having been assigned. 

5.1.1 PBCCH

The way in which the MS is informed of the change to PSI-m will have a significant impact upon the time it takes it to receive the initial notification.  If the current mechanisms described for the PBCCH (periodic monitoring of the PSI1 message) are used, then the maximum time it may take an MS to receive and indication that the PBCCH has changed is 30 seconds.  If the enhancement described in 6 is used, then the time taken will be the time taken until the next instance of the paging group is read by an MS, that is between 0.24 and 15 seconds [3].

Upon receiving the notification that the PSI-m has changed, the MS must read the next scheduled PSI-m message that will take a time dependent upon whether the message is scheduled as a LR or HR message.

· As a LR message, the PSI-m will be scheduled once every full set of PSI information.  In the examples given, this will be between 1.86 and 2.7 seconds. 

· As A HR message, the PSI-m message will be scheduled once every multiframe set, and hence the maximum time taken to read the PSI-m message will be between 0.96 and 1.2 seconds

5.1.2 PNCH

With the scheduling proposal in [1], the operator configures the period between notifications, and its choice will be a compromise between power consumption for the MBMS and amount of resources taken from the PAGCH on one side, and the time taken to receive the notifications on the other.  For example, in [1] the PNCH is scheduled every other multiframe, and hence the MS would read this every 480ms when in idle mode.    However, this may introduce an unacceptable increase in power consumption.

Using the paging bit proposal, the MS would read only the paging channel in the normal manner until the indication bit was set, and would then read the PNCH.  Reading the paging channel would take 15 seconds, and then reading the notification on the PNCH will require a further 480ms.  

5.2 Cell Reselection

At cell change, any interruption will clearly cause a loss of data, and degrade the quality of the service.  Hence, it is especially important to reduce the notification time at cell change.
5.2.1 PBCCH

Again, the scheduling of PSI-m message is of greatest importance here.  If the message is scheduled as a HR message, the time taken to acquire the location of the MBMS channel is up to 1.2 seconds, and if it is scheduled as a LR message the interruption will be up to 2.7 seconds.

5.2.2 PNCH

Upon re-selection, the MS must first acquire the location of the PNCH from the PBCCH, and then it will switch to the PNCH and read notifications from that channel
. In this case, the time taken (from the examples in Annexe B through D) 1.68s if the PNCH location is included in a HR message, and 3.18s if the PNCH is located in a LR message. The enhancement described in section 6.2 can be used to reduce this value.

6. Enhancements

6.1 Paging bit

It was proposed at MBMS adhoc that rather than require the MS to read the PNCH periodically, or to rely on the PSI_CHANGE_MARK to re-acquire PSI-m, a new bit (or set of bits) could be introduced into the paging message.  This is described in [1] for the PNCH paper, and an equivalent solution is possible for the PBCCH solution.   
The advantages for both solutions are clear.  For the PBCCH scenario it would reduce the time taken for idle mode MS to re-read the PBCCH – currently they are required to monitor PSI1 only every 30 seconds, and the paging bit may resolve that.

For the PNCH solution, this would remove the need for a DRX solution for scheduling the PNCH, and hence there would be no significant increase in the power consumption of the MS.  Instead, whenever the paging bit was received, the MS would move to non-DRX mode, 

6.2 MSACCH

In [5] it was proposed to provide information on the location of MBMS channel or notification channels in neighbour cells inband in an MBMS data channel.  With the assumption that the MS can read the PBCCH in parallel to the MBMS data channel in the new cell, this will reduce the MBMS interruption to a negligible amount if the MBMS channel information is provided or ~500ms if the PNCH information is provided.  Further work is required to calculate the exact cell change time when using the proposed method.

Using an inband channel to provide neighbour cell information is not a new idea in GERAN, as SI10 is sent on the SACCH associated with a voice broadcast channel or voice group call channel.

7. Conclusions

Given the comparisons between the two mechanisms shown in this paper it is possible to conclude that: 

· The PBCCH notification mechanism has a detrimental impact on the power consumption of all MSs which read the PBCCH.

· The PBCCH notification mechanism has a detrimental impact on MS power consumption even when there are no notifications ongoing.

· The PNCH mechanism has a detrimental impact on the power consumption only of MS which are capable of receiving the PNCH (MBMS capable MS)

· The PNCH mechanism consumes resources only when there is a notification for an MBMS session ongoing.

Also, it has been shown that the differences in potential notification timings can be resolved by use of some enhancements that have been proposed:

· The use of notification indication bit(s) in every paging message sent will reduce the time to acquire the notification in both solutions to at most 2.7 seconds for the PBCCH and 480ms for the PNCH

· The use of the MSACCH to provide neighbour cell MBMS channel information or neighbour cell notification information will reduce the cell reselection time significantly if the MS is able to read the PBCCH in parallel to the MBMS channel in a new cell.

Using the PNCH, an operator has more flexibility in the scheduling of notification messages when compared to the PBCCH.
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Annexe A: Control channel configuration parameters
A.2 PBCCH configuration parameters

The following parameters are used to configure the PBCCH.

BS_PBCCH_BLKS (range 0..4) – The number of blocks per 52 multiframe which may be scheduled for the PBCCH.

PSI_COUNT_HR (Range 1..16) – The number of PSI message instances which will be sent with a high repetition rate.  The target rate for HR messages is 1 second. 

PSI_COUNT_LR (Range 0..63) – The number of PSI message instances which will be sent with a low repetition rate.

PSI1_REPEAT_PERIOD (range 1..16) – This defines the frequency at which PSI1 is repeated.  TC is a value calculated as TC = (FN DIV 52) mod PSI1_REPEAT_PERIOD, and PSI1 is sent whenever TC = 0

A.2 Proposed PNCH configuration

The proposed following parameters can be used to configure the PNCH scheduling.

BS_PNCH_BLKS: number of blocks allocated to the PNCH; they would follow the blocks allocated to the PBCCH in the ordered list of blocks
 given in subclause 6.3.2.1 of TS 45.002;

BS_PNCH_MFRMS: repetition rate (in number of multiframes, N); the PNCH will be repeated only once every Nth multiframe (in other words, the PNCH will occur only in those multiframes such that: (multiframe number) mod BS_PNCH_MFRMS = 0)

Annexe B:  PBCCH Scheduling analysis

	
	Scenario 1(A/Gb)

	
	TC=0
	TC=1
	TC=2
	TC=3

	Multiframe Instance
	B0
	B3
	B6
	B9
	B0
	B3
	B6
	B9
	B0
	B3
	B6
	B9
	B0
	B3
	B6
	B9

	Multiframe set (0 - 3)
	1
	2-1
	1
	2-2
	3
	3t
	3q
	4
	5
	3b-1
	3b-2
	3b-3
	3b-4
	3b-5
	3b-6
	3b-7

	Multiframe set (4 - 8)
	1
	2-1
	1
	2-2
	3
	3t
	3q
	4
	5
	3b-8
	3b-9
	3b-10
	3b-11
	8
	(1)
	 


	
	Example Scenario 1 (Iu mode)

	
	TC=0
	TC=1
	TC=2
	TC=3

	Multiframe Instance
	B0
	B3
	B6
	B9
	B0
	B3
	B6
	B9
	B0
	B3
	B6
	B9
	B0
	B3
	B6
	B9

	Multiframe set (0 – 3)
	1
	2-1
	1
	2-2
	3
	3t
	3q
	4
	5
	16
	3b-1
	3b-2
	3b-3
	3b-4
	3b-5
	3b-6

	Multiframe set (4 – 8)
	1
	2-1
	1
	2-2
	3
	3t
	3q
	4
	5
	16
	3b-7
	3b-8
	3b-9
	3b-10
	3b-11
	8


	
	Scenario 2 (A/Gb)

	
	TC=0
	TC=1
	TC=2
	TC=3

	Multiframe Instance
	B0
	B3
	B6
	B9
	B0
	B3
	B6
	B9
	B0
	B3
	B6
	B9
	B0
	B3
	B6
	B9

	Multiframe set (0 – 3)
	1
	2
	1
	3
	3t
	4
	5
	3b-1
	3b-2
	3b-3
	3b-4
	3b-5
	3b-6
	3b-7
	3b-8
	3b-9

	Multiframe set (4 - 8)
	1
	2
	1
	3
	3t
	4
	5
	3b-10
	3b-11
	3q-1
	3q-2
	3q-3
	3q-4
	3q-5
	3q-6
	3q-7

	Multiframe set (9 – 12)
	1
	2
	1
	3
	3t
	4
	5
	3q-8
	8
	(1)
	
	
	
	
	 
	 


	
	Scenario 2 (Iu mode)

	
	TC=0
	TC=1
	TC=2
	TC=3

	Multiframe Instance
	B0
	B3
	B6
	B9
	B0
	B3
	B6
	B9
	B0
	B3
	B6
	B9
	B0
	B3
	B6
	B9

	Multiframe set (0 – 3)
	1
	2
	1
	3
	3t
	4
	5
	16
	3b-1
	3b-2
	3b-3
	3b-4
	3b-5
	3b-6
	3b-7
	 3b-8

	Multiframe set (4 – 8)
	1
	2
	1
	3
	3t
	4
	5
	16
	3b-9
	3b-10
	3b-11
	3q-1
	3q-2
	3q-3
	3q-4
	3q-5

	Multiframe set (9 - 12)
	1
	2
	1
	3
	3t
	4
	5
	16
	3q-6
	3q-7
	3q-8
	8
	(1)
	
	
	 


(1), The LR messages may re-start the scheduling as soon as a free block is encountered in the PBCCH schedule.

	Key:
	PSI1
	HR
	LR
	Free
	PSI-m


Annexe C: PSI-m scheduled as a low rate message.

	
	Scenario 1(A/Gb)

	
	TC=0
	TC=1
	TC=2
	TC=3

	Multiframe Instance
	B0
	B3
	B6
	B9
	B0
	B3
	B6
	B9
	B0
	B3
	B6
	B9
	B0
	B3
	B6
	B9

	Multiframe set (0 - 3)
	1
	2-1
	1
	2-2
	3
	3t
	3q
	4
	5
	3b-1
	3b-2
	3b-3
	3b-4
	3b-5
	3b-6
	3b-7

	Multiframe set (4 - 8)
	1
	2-1
	1
	2-2
	3
	3t
	3q
	4
	5
	3b-8
	3b-9
	3b-10
	3b-11
	8
	PSI-m
	(1) 


	
	Example Scenario 1 (Iu mode)

	
	TC=0
	TC=1
	TC=2
	TC=3
	TC=4

	Multiframe Instance
	B0
	B3
	B6
	B9
	B0
	B3
	B6
	B9
	B0
	B3
	B6
	B9
	B0
	B3
	B6
	B9
	B0
	B3
	B6
	B9

	Multiframe set (0 - 4)
	1
	02-1
	1
	02-2
	3
	3t
	3q
	4
	5
	16
	3b-1
	3b-2
	3b-3
	3b-4
	3b-5
	3b-6
	3b-7
	3b-8
	3b-9
	3b-10

	Multiframe set (5 - 9)
	1
	02-1
	1
	02-2
	3
	3t
	3q
	4
	5
	16
	3b-11
	8
	PSI-m
	(1) 
	 
	 
	 
	 
	 
	 


	
	Scenario 2 (A/Gb)

	
	TC=0
	TC=1
	TC=2
	TC=3

	Multiframe Instance
	B0
	B3
	B6
	B9
	B0
	B3
	B6
	B9
	B0
	B3
	B6
	B9
	B0
	B3
	B6
	B9

	Multiframe set (0 – 3)
	1
	2
	1
	3
	3t
	4
	5
	3b-1
	3b-2
	3b-3
	3b-4
	3b-5
	3b-6
	3b-7
	3b-8
	3b-9

	Multiframe set (4 - 8)
	1
	2
	1
	3
	3t
	4
	5
	3b-10
	3b-11
	3q-1
	3q-2
	3q-3
	3q-4
	3q-5
	3q-6
	3q-7

	Multiframe set (9 – 12)
	1
	2
	1
	3
	3t
	4
	5
	3q-8
	8
	PSI-m 
	(1)
	
	
	
	
	 


	
	Scenario 2 (Iu mode)

	
	TC=0
	TC=1
	TC=2
	TC=3

	Multiframe Instance
	B0
	B3
	B6
	B9
	B0
	B3
	B6
	B9
	B0
	B3
	B6
	B9
	B0
	B3
	B6
	B9

	Multiframe set (0 – 3)
	1
	2
	1
	3
	3t
	4
	5
	16
	3b-1
	3b-2
	3b-3
	3b-4
	3b-5
	3b-6
	3b-7
	3b-8

	Multiframe set (4 – 8)
	1
	2
	1
	3
	3t
	4
	5
	16
	3b-9
	3b-10
	3b-11
	3q-1
	3q-2
	3q-3
	3q-4
	3q-5

	Multiframe set (9 - 12)
	1
	2
	1
	3
	3t
	4
	5
	16
	3q-6
	3q-7
	3q-8
	8
	PSI-m 
	(1)
	
	 


Annexe D:  PSI-m scheduled as a high rate message




	
	Scenario 1(A/Gb)

	
	TC=0
	TC=1
	TC=2
	TC=3

	Multiframe Instance
	B0
	B3
	B6
	B9
	B0
	B3
	B6
	B9
	B0
	B3
	B6
	B9
	B0
	B3
	B6
	B9

	Multiframe set (0 - 3)
	1
	2-1
	1
	2-2
	3
	3t
	3q
	4
	5
	PSI-m
	3b-1
	3b-2
	3b-3
	3b-4
	3b-5
	3b-6

	Multiframe set (4 - 8)
	1
	2-1
	1
	2-2
	3
	3t
	3q
	4
	5
	PSI-m
	3b-7
	3b-8
	3b-9
	3b-10
	3b-11
	8


	
	Example Scenario 1 (Iu mode)

	
	TC=0
	TC=1
	TC=2
	TC=3
	TC=4

	Multiframe Instance
	B0
	B3
	B6
	B9
	B0
	B3
	B6
	B9
	B0
	B3
	B6
	B9
	B0
	B3
	B6
	B9
	B0
	B3
	B6
	B9

	Multiframe set (0 - 4)
	1
	2-1
	1
	02-2
	3
	3t
	3q
	4
	5
	16
	PSI-m
	3b-1
	3b-2
	3b-3
	3b-4
	3b-5
	3b-6
	3b-7
	3b-8
	3b-9

	Multiframe set (5 - 9)
	1
	   2-1
	1
	02-2
	3
	3t
	3q
	4
	5
	16
	PSI-m
	3b-10
	3b-11
	8
	(1)
	 
	 
	 
	 
	 


	
	Scenario 2 (A/Gb)

	
	TC=0
	TC=1
	TC=2
	TC=3

	Multiframe Instance
	B0
	B3
	B6
	B9
	B0
	B3
	B6
	B9
	B0
	B3
	B6
	B9
	B0
	B3
	B6
	B9

	Multiframe set (0 – 3)
	1
	2
	1
	3
	3t
	4
	5
	PSI-m
	3b-1
	3b-2
	3b-3
	3b-4
	3b-5
	3b-6
	3b-7
	3b-8

	Multiframe set (4 - 8)
	1
	2
	1
	3
	3t
	4
	5
	PSI-m
	3b-9
	3b-10
	3b-11
	3q-1
	3q-2
	3q-3
	3q-4
	3q-5

	Multiframe set (9 – 12)
	1
	2
	1
	3
	3t
	4
	5
	PSI-m
	3q-6
	3q-7
	3q-8
	8
	(1)
	
	
	 


	
	Scenario 2 (Iu mode)

	
	TC=0
	TC=1
	TC=2
	TC=3

	Multiframe Instance
	B0
	B3
	B6
	B9
	B0
	B3
	B6
	B9
	B0
	B3
	B6
	B9
	B0
	B3
	B6
	B9

	Multiframe set (0 – 3)
	1
	2
	1
	3
	3t
	4
	5
	16
	PSI-m
	3b-1
	3b-2
	3b-3
	3b-4
	3b-5
	3b-6
	3b-7

	Multiframe set (4 – 8)
	1
	2
	1
	3
	3t
	4
	5
	16
	PSI-m
	3b-8
	3b-9
	3b-10
	3b-11
	3q-1
	3q-2
	3q-3

	Multiframe set (9 - 12)
	1
	2
	1
	3
	3t
	4
	5
	16
	PSI-m
	3q-4
	3q-5
	3q-6
	3q-7
	3q-8
	8
	(1)


Annexe E:  PCCCH scheduling

	
	Block allocation for a PCCCH multiframe

	
	B0
	B1
	B2
	B3
	B4
	B5
	B6
	B7
	B8
	B9
	B10
	B11

	Channel
	PBCCH
	PAGCH
	PPCH/ PAGCH
	PBCCH
	PAGCH
	PPCH/ PAGCH
	PBCCH
	PAGCH
	PPCH/ PAGCH
	PBCCH
	PAGCH
	PPCH/ PAGCH


BS_PBCCH_BLKS    
– 
4
BS_PG_BLKS_RES   
– 
4

Note that the PNCH may be scheduled dynamically on any blocks which contain only the PAGCH in this scenario (B1, B4. B7, B10) 

� the PBCCH is not mandatory, although due to a number of concerns it has been proposed as such [Nokia, Siemens papers from Munich].  


� This becomes 5 when the MBMS information is added


� Note that this can be done in parallel to reading the PBCCH. Also, once the notification has been received, the MS can start listening to MBMS data even if it has not completed reading a full set of PSI messages (assuming that they can be read in parallel).


� The ordered list of blocks is the following: B0, B6, B3, B9, B1, B7, B4, B10, B2, B8, B5, B11.
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