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Use of the PNCH for MBMS notifications

1 Introduction

In specification 3GPP TS 45.002 [10], the Packet Notification Channel (PNCH) for GPRS is defined. This channel is part of the PCCCH. In the present document, a proposal for the use of the PNCH for the support of MBMS services is made.

2 Review of the PCCCH

In the downlink, the PCCCH and its different logical channels (PAGCH, PPCH, PNCH) can be mapped dynamically and are identified by the message header. The configuration is partly fixed by some parameters broadcast on the PBCCH:

a) BS_PBCCH_BLKS, that defines the number of PBCCH blocks per multiframe on the PDCH that carries PBCCH;

b) BS_PCC_CHANS, that indicates the number of physical channels carrying PCCCHs, including the physical channel carrying the PBCCH;

c) BS_PAG_BLKS_RES, that defines the number of blocks per multiframe, in addition to BS_PBCCH_BLKS, where PPCH shall not occur on every PDCH that carries PCCCH. Therefore these blocks will be used either for the PAGCH or the PNCH.

Those parameters can take the following values:

BS_PBCCH_BLKS = 1 to 4;

BS_PAG_BLKS_RES ≤ 12 ( BS_PBCCH_BLKS ( 1;

BS_PCC_CHANS = 1 to 16.

According to TS 45.002 [10], “PCCCH (except PPCH) can be mapped on all blocks except those used for PBCCH”. However, as indicated in Table 6 of clause 7 of TS 45.002, the PPCH and the PNCH cannot be transmitted on block 0
.

As an example, let’s consider the case in which the following values of the parameters are broadcast:

· BS_PCC_CHANS = 1 (the PCCH is sent only on the timeslot that contains the PBCCH);

· BS_PBCCH_BLKS = 2 (so the PBCCH is sent in blocks 0 and 6);

· BS_PAG_BLKS_RES = 4 (so, given that BS_PBCCH_BLKS + BS_PAG_BLKS_RES = 6, according to Table 7 of clause 7 of TS 45.002, the PPCH can only be sent in blocks B2, B4, B5, B8, B10, B11);

In this case, the mapping of the different logical channels onto blocks would be as shown in Figure 1.
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Figure 1
3 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 it is possible to wonder whether the PNCH could be suitable to send notifications for MBMS services.

As described in the previous section, the PNCH could be sent on any PCCCH block. Therefore, unless some limitations are introduced, an MS should read all the PCCCH blocks. This would result in high power consumption and reduced battery life. However, it may be possible to include in the Packet System Information some parameters that could limit the occurrence of the PNCH. For example, in the case of the NCH (which is used for ASCI services, i.e. VGCS and VBS), the “SI 1 Rest Octets” IE contains information about the position of the NCH (see Annex A).

Concerning the PNCH, subclause 4.2.4 of TS 43.064 [7] states:

DRX mode shall be provided for monitoring PNCH and CPNCH.

At the moment, none of the parameters sent in the Packet System Information are used to support DRX on the PNCH. However, some parameters could be specified to allow the dimensioning of the PNCH to be scaleable depending on capacity requirements (which may depend on the number of MBMS services provided by the operator). A proposal for parameters to be included in the Packet System Information is given in section 4.

Making the occurrence of the PNCH configurable is desirable so that operators have the opportunity to choose the notification rate that best suits each specific scenario. For example, if the repetition is set too high, the MS will have to monitor the notification channel very often, and this would result in increased battery consumption. On the other hand, if the repetition is set too low, when a mobile that is listening to an ongoing service performs a reselection to a new cell, it will have to wait for a longer time before the next occurrence of a notification, and this will increase the interruption of the service
.

At present, none of the procedures described in TS 44.060 make use of this channel, and no messages are defined that can be sent on it. It is envisaged that MBMS notifications will be in the form of channel resource assignment messages, which provide mobiles that have joined an MBMS group with the details of a service that is about to start, the channel(s) on which the service will be transmitted, the starting time, etc. An example of these parameters can be found in [2].

One of the advantages of this proposal is that there is no need to send the notifications on the PPCH. This has been proposed in previous contributions, however it would not be desirable, as each notification should be repeated in every paging group, leading to a very high load on the paging channel. Also Siemens believe that this is a more efficient solution than sending notifications on the PBCCH, as proposed in [2], due to the highly dynamic nature of the information to be provided.

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].

Concerning the notification procedure for PTM-M, subclause 4.2.4 of TS 43.064 [7] also 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.

At present no «“PTM-M new message” indicator» (similar to the one used for the “reduced NCH monitoring mechanism” for ASCI services, see subclause 3.3.3.3 of TS 44.018 [9]) is defined in the specifications. Whether a similar procedure should be introduced for MBMS is for further investigation.

4 Proposed parameters for the PNCH

In order to provide DRX for the PNCH, it may be possible, for example, to indicate in a PSI message that the PNCH is mapped only on a subset of all the blocks allocated to the PCCCH; also, it may be possible to restrict the occurrence of the PNCH to once every N multiframes, with N a configurable parameter.

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
.

Additionally, 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 (the first three parameters have the same values as in the example given in section 2):

· 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 2.


[image: image2.wmf] 

PBCCH

 

PPCH

 

PAGCH

 

PAGCH

 

T

 

PNCH

 

PAGCH

 

PPCH

 

PAGCH

 

PPCH

 

PAGCH

 

I

 

PBCCH

 

PPCH

 

PAGCH

 

PAGCH

 

T

 

PNCH

 

PAGCH

 

PPCH

 

PAGCH

 

PPCH

 

PAGCH

 

I

 

PBCCH

 

PPCH

 

PAGCH

 

PAGCH

 

T

 

PAGCH

 

PPCH

 

PAGCH

 

PPCH

 

PA

GCH

 

I

 

PBCCH

 

PPCH

 

PAGCH

 

PAGCH

 

T

 

PAGCH

 

PPCH

 

PAGCH

 

PPCH

 

PAGCH

 

I

 

PBCCH

 

PPCH

 

PAGCH

 

PAGCH

 

T

 

PNCH

 

PAGCH

 

PPCH

 

PAGCH

 

PPCH

 

PAGCH

 

I

 

PBCCH

 

PPCH

 

PAGCH

 

PAGCH

 

T

 

PNCH

 

PAGCH

 

PPCH

 

PAGCH

 

PPCH

 

PAGCH

 

I

 

T = PTCCH, I = Idle, green blocks = PCCCH

 

multiframe #

n

 (

n

 even)

 

mul

tiframe #(

n

+1)

 

multiframe #(

n

+2)

 

B0

 

B1

 

B2

 

B3

 

B4

 

B5

 

B6

 

B7

 

B8

 

B9

 

B10

 

B11

 

B0

 

B1

 

B2

 

B3

 

B4

 

B5

 

B6

 

B7

 

B8

 

B9

 

B10

 

B11

 

B0

 

B1

 

B2

 

B3

 

B4

 

B5

 

B6

 

B7

 

B8

 

B9

 

B10

 

B11

 


Figure 2
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. 

5 Conclusions

In this document, Siemens has presented a proposal for the use of the Packet Notification Channel to provide notifications for MBMS services. A proposed set of parameters to limit the occurrence of the PNCH (and therefore the number of PCCCH blocks that need to be monitored by the MS), to be included in the PSI messages is given in section 4.

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 should consider removing it from the specifications, as indicated in [4].
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7 Annex A: Parameters for NCH configuration

The only parameter included in the System Information to configure the occurrence of the NCH is the “NCH Position on the CCCH”, which is sent in the System Information Type 1 Rest Octets. Its description is repeated below for convenience.

Table 10.5.2.32.1b/3GPP TS 44.018: SI 1 Rest Octets information element

	NCH Position on the CCCH

The values in the NCH Position field indicates the block number of the CCCH block which is used for the first NCH block and the number of blocks used for the NCH. (The block numbering corresponds to table 5 in clause 7 of 3GPP TS 45.002)

The absence of the NCH position field indicates that there is no NCH in the cell/on the carrying CCCH slot

The following coding applies if 1 or more basic physical channels are used for CCCH, not combined with  SDCCHs.

        Value     No of blocks Number of first block

      0 0 0 0 0   1             0

      0 0 0 0 1   1             1

      0 0 0 1 0   1             2

      0 0 0 1 1   1             3

      0 0 1 0 0   1             4

      0 0 1 0 1   1             5

      0 0 1 1 0   1             6

      0 0 1 1 1   2             0

      0 1 0 0 0   2             1

      0 1 0 0 1   2             2

      0 1 0 1 0   2             3

      0 1 0 1 1   2             4

      0 1 1 0 0   2             5

      0 1 1 0 1   3             0

      0 1 1 1 0   3             1

      0 1 1 1 1   3             2

      1 0 0 0 0   3             3

      1 0 0 0 1   3             4

      1 0 0 1 0   4             0

      1 0 0 1 1   4             1

      1 0 1 0 0   4             2

      1 0 1 0 1   4             3

      1 0 1 1 0   5             0

      1 0 1 1 1   5             1

      1 1 0 0 0   5             2

      1 1 0 0 1   6             0

      1 1 0 1 0   6             1

      1 1 0 1 1   7             0

 Other values are reserved for future use. A mobile

 station receiving a reserved value shall behave as if

 the NCH position was not present










� This means that, on those PDCHs used by the PCCCH but where the PBCCH is not transmitted, block 0 can only be used for the PAGCH.


� Further information on this service can be found in subclause 6.8 of TS 43.064 � REF _Ref38780438 \w \h ��[7]�. However, as discussed in more detail in � REF _Ref38362708 \w \h ��[4]�, the PTM-M service has been removed from the Stage 1 specification for GPRS (TS 22.060 � REF _Ref38780255 \w \h ��[6]�) from Release 99 onwards. Specification TS 44.003 � REF _Ref38780278 \w \h ��[8]� states that the PNCH could also be used to send notifications for VGCS services or VBS services. However, Siemens believe that this aspect needs clarification, as discussed in � REF _Ref38362303 \w \h ��[5]�.


� When a mobile with ongoing reception of an MBMS service performs a cell reselection, in order to reduce the interruption time, once the parameters of the PNCH in the new cell have been acquired from the system information, the mobile could (if possible) start monitoring the PNCH even if it has not completed reading the System Information. Once the mobile has received a notification for the service that it was listening to in the old cell, if possible (e.g. if the timeslot allocation of the MBMS traffic channel is such that it does not clash with the PBCCH, and if MS capabilities allow � REF _Ref39574169 \w \h ��[1]�), it could resume the reception of the MBMS even if the system information has not been completely acquired.


� This could be useful after cell reselection, as indicated in footnote #� NOTEREF _Ref39574135 \h ��3�.


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