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Further considerations on the use of the PNCH for MBMS notification

1 Introduction

In specification 3GPP TS 45.002 [9], the Packet Notification Channel (PNCH) for GPRS is defined. This channel is part of the PCCCH. In [2], a proposal for the use of the PNCH for the support of MBMS services is made. In the present document, a refinement of that proposal is presented, which leads to an improvement in efficiency.

2 Use of the PNCH for MBMS notifications

The PNCH was introduced in the specifications to provide notifications for the PTM-M (Point-to-Multipoint Multicast) service
. The PTM-M service bears a striking similarity with the Multicast service of MBMS, which is currently under standardisation in TSG GERAN (and other TSGs). Therefore Siemens has presented in [2] a proposal to use the PNCH to provide notifications for MBMS services. In this section, a summary of that proposal is given.

First of all, Siemens propose that the PNCH shall only be sent on the PDCH that carries the PBCCH. This is similar to what happens with the NCH, which can only be sent on timeslot 0 of the BCCH carrier (see Table 3 of clause 7 of TS 45.002). One of the advantages of this restriction is that it avoids any clashes between the PBCCH and the PNCH, so that a mobile will always be able to read the two channels in parallel. This could be useful, for example, after cell reselection [3].

Additionally, in order to provide DRX for the PNCH, it is proposed to include the following parameters in the system information to characterise the occurrence of the PNCH:

· 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)

Let’s consider, for example, the following values of the parameters:

· BS_PCC_CHANS = 1;

· BS_PBCCH_BLKS = 2;

· BS_PAG_BLKS_RES = 4;

· BS_PNCH_BLKS = 2

· BS_PNCH_MFRMS = 2

With these values, the blocks where the PNCH can occur are B3 and B9, in every other multiframe, as shown in Figure 1.
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Figure 1
One of the advantages of this proposal is that, by careful selection of the parameters, the blocks where the PNCH can occur can be kept separate from the blocks where the PPCH can occur.

On the blocks that the PNCH is mapped to, information can be multiplexed in a dynamic way: when there are no MBMS notifications to send, the network will use these blocks to send access grant messages (or possibly even paging messages, depending on the values of the parameters). The network could even decide to send access grant messages instead of notifications, if they are deemed to have higher priority.

One disadvantage with this proposal is that it would require mandatory support of the PBCCH and PCCCH in all cells where MBMS services are to be provided. However, there are other advantages of making the PBCCH mandatory (see [1]), so this may not be a problem. If the support of the PBCCH is not made mandatory, when the PBCCH is not present other channels need to be used to send notifications. Possible candidates could be the CBCH or the NCH [3].

3 Proposal for a “reduced PNCH monitoring mechanism”

One of the problems with the proposal contained in [2] is that the MS would need to monitor all the occurrences of the PNCH (in addition to all the occurrences of its paging group on the PPCH). This may result in excessive power consumption and a reduced battery life.

Concerning the notification procedure for PTM-M, subclause 4.2.4 of TS 43.064 [6] states:

Furthermore, a “PTM-M new message” indicator may optionally be sent on all individual paging channels to inform MSs interested in PTM-M when they need to listen to PNCH and CPNCH.

This would be similar to the “reduced NCH monitoring mechanism” for ASCI services (see subclause 3.3.3.3 of TS 44.018 [7]). In this section, a proposal for the introduction of a similar mechanism for MBMS is presented. In practice, it could be considered a “reduced PNCH monitoring mechanism”.

The proposal involves the introduction in the PACKET PAGING REQUEST message of a field that indicates that notification for a new MBMS service is being sent on the PNCH. This field is sent in the paging messages in all the paging groups, so that every mobile in a cell has the opportunity to receive this information.

There are several possibilities for the definition of this field.

1. The first one is to define a single bit field, called “New MBMS Service Indicator”, which is set when the notification message for a new service is sent on the PNCH.

2. A second possibility is to define the “MBMS New Service Indication” field to be 2 or 3 bits long. For example, the operator could have several subscription groups, and to each group a different value of this field would be associated (this could be done by service content, e.g. ‘00’ for sports related services, ‘01’ for news related services, etc.). Upon joining an MBMS group, the mobile is informed of the code(s) that it should respond to, and only when that code appears in the PACKET PAGING REQUEST message the MS will go and read the notification channel.

3. Alternatively, the field could have a similar role as the NLN (Notification List Number) for ASCI services: whenever the information provided on the PNCH changes (e.g. notifications for a new MBMS service are being sent, or periodic notifications for a service that has terminated are no longer sent), the network will increase the value of this field; if the MS detects that a new value of this parameter is transmitted, it will start monitoring the PNCH to read the notification. In the latter case, it may be useful to provide also a “status” bit, which – when set – would signal that a notification for a new service is transmitted for the first time. This would avoid MSs reading the PNCH when the parameter changes because an ongoing service has stopped and periodic notifications for it are no longer sent.

Table 1 shows the changes required to the PACKET PAGING REQUEST message (described in Table 11.2.10.1 of TS 44.060 [8]) to support proposal #1. Note that in Table 1 the “New MBMS Service Indicator” field has been made mandatory.

	< Packet Paging Request message content > ::=


< PAGE_MODE : bit (2) >


{ 0 | 1 < PERSISTENCE_LEVEL : bit (4) >* 4}


{ 0 | 1 < NLN : bit (2) > }


{
{ 1 < Repeated Page info : < Repeated Page info struct > > } ** 0



{ null
| 0
bit** = < no string >


-- Receiver compatible with earlier release




| 1








-- REL-5 additions:






{ 1 < Repeated Iu Page info : < Repeated Iu Page info struct > > } ** 0





{ null
| 0
bit** = < no string >


-- Receiver compatible with earlier release







| 1








-- REL-6 additions:








< New MBMS Service Indicator : bit >







< padding bits > } } }//

-- truncation at end of message allowed, bits '0' assumed

! < Distribution part error : bit (*) = < no string > > ;



	< Repeated Page info struct > ::=


{ 0









-- Page request for TBF establishment


{ 0
< PTMSI : bit (32) >



| 1
< Length of Mobile Identity contents : bit (4) >




< Mobile Identity : octet (val (Length of Mobile Identity contents)) > }


| 1










-- Page request for RR conn. establishment


{ 0
< TMSI : bit (32) >



| 1
< Length of Mobile Identity contents : bit (4) >




< Mobile Identity : octet (val (Length of Mobile Identity contents)) > }



< CHANNEL_NEEDED : bit (2) >



{ 0 | 1 < eMLPP_PRIORITY : bit (3) > } }


! < Ignore : bit (*) = <no string> > ;



	< Repeated Iu Page info struct > ::=


{



{ 0 < G-RNTI: bit(32) > 

-- used for a CN page to an MS in RRC connected mode, or a GERAN initiated page


{ 0 | 1 < Page info struct : < Page info struct > > } 
-- only included for a CN page


| 1




{ 00 
< TMSI : bit (32) >




| 01
< PTMSI : bit (32) >




| 11
{ < Length of Mobile Identity contents : bit (4) >






< Mobile Identity : octet (val (Length of Mobile Identity contents)) > }




< Page info struct : < Page info struct > > }



{ 0 | 1 < eMLPP_PRIORITY : bit (3) > } }


! < Ignore : bit (*) = <no string> > ;



	< Page info struct > :: =


< PAGING CAUSE : bit (3) > 


< CN DOMAIN IDENTITY : bit (2) >


{ 0 | 1 < Paging Record Type Identifier : bit (2) > };  -- This field Is only included if the MS is paged using a G-RNTI


Table 1 – Proposed changes to the PACKET PAGING REQUEST message

An analysis of the performance of this proposal, together with a comparison with other proposals that have been made to provide notifications, is presented in [3].

4 Conclusions

In this document, Siemens has presented a refinement of the proposal for the use of the Packet Notification Channel to provide notifications for MBMS services that had previously been made in [2]. The purpose of the refinement is to increase the efficiency, by allowing the MS to monitor the notification channel only when it has been informed that a new MBMS service is being announced.

As already mentioned in [2], if this proposal is not accepted, then the PNCH is used neither for PTM-M services [4] nor for ASCI services [5]. Therefore, the PNCH is not used to support any existing or foreseen services or procedures, and TSG GERAN might consider removing it from the specifications.
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� For a discussion of PTM services for GPRS, see � REF _Ref38362708 \w \h ��[4]�.


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