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Physical Layer aspects of MBMS p-t-m services

1. Introduction

In [1] it is discussed whether, when the mobile listens to an MBMS p-t-m service without being simultaneously engaged in a CS or a PS call, the mobile can still be considered in packet idle mode
 or a new state (“MBMS Idle”) needs to be introduced in the specifications. As stated in that paper, the main criterion to consider in making the decision is whether the MS can still fulfil the requirements given e.g. in 3GPP TS 45.008 [2] for idle mode.

In this contribution, several examples are given to justify some of the statements and assumptions made in [1]. It also investigates other aspects, for example studies the case of whether the MS can continue the reception of the MBMS service when it enters dedicated mode on the SDCCH. Note that this is only an initial analysis, and is by no means meant to be exhaustive.

In these examples, it is assumed that the MBMS service is sent only on one timeslot
.  Further investigations would be required to study the case in which the MBMS service is sent on more than one timeslot.

2. Example scenarios

2.1. Example 1

In [3] it was assumed that the MBMS channel was always on the (P)BCCH carrier. However, if frequency hopping is used in the cell, then for a p-t-m channel it may be useful to use a hopping channel for the MBMS transmission, as the performance gain from frequency hopping is beneficial in the case of a service operating in RLC Unacknowledged mode. Figure 1 shows a possible arrangement (in the case in which a combined CCCH/SDCCH allocation is used in the cell and no PBCCH is allocated) that allows the MS to continue receiving the MBMS channel even while listening to the paging channel or reading the System Information from the BCCH of the serving cell
.
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Figure 1 - Simultaneous reception of paging channel and MBMS data (PBCCH not present, MS camping on the BCCH)

In the situation shown in Figure 2 it is assumed that the packet broadcast and common control channels are implemented in the cell and are located on a single timeslot (in this example, TS1). As the mobile camps on the PBCCH, it does not need to read the BCCH and the CCCH.
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Figure 2 - Simultaneous reception of paging channel and MBMS data (PBCCH present) 

It can be seen that one of the requirements for the MS to be able to receive the MBMS service is that that Trb = 1; so with this arrangement, of all the Type 1 mobiles, only those of multislot class 1 would not be able to read the PBCCH or the paging channel without interrupting the reception of the MBMS service. 

Note that these are not the only possible arrangements, and the MBMS service could be transmitted on other timeslots. For example, if in Figure 2 the MBMS service were sent on timeslot 4, then the requirement would become Trb = 2, and therefore all Type 1 MS would be able to read the packet control channels without interrupting the reception if the MBMS service. In general, depending on the timeslot used by MBMS, the correct reception of MBMS data could depend on the multislot class of the mobile.

Assuming that the MBMS channel has the same structure as the PDTCH, BSIC reconfirmation on the strongest neighbour cells will be performed during the idle frames of the MBMS channel, provided that in those frames the MS does not need to either listen to the (P)BCCH or its paging group on the (P)CCCH. It is for further study whether the requirements on BSIC reconfirmation in packet idle mode
 can still be met in this scenario or they need to be modified (similarly to what has been done for MSs monitoring inter-RAT cells in Release 99 of the specifications).

2.2. Example 2

In Figure 3 it is shown the case of a cell with the following channel allocated:

· channel combination iv) on TS0 (FCCH+SCH+BCCH+CCCH)

· channel combination vii) on TS1 (SDCCH/8+SACCH/C8)

· channel combination xi) on TS2 (only PBCCH+PCCCH, with no other channels)

· channel combination xii) on TS3 (only PCCCH)

As the PBCCH is present in the cell, the mobile camps on it and therefore does not need to read the BCCH and the CCCH. It is assumed that the paging group of the mobile is on TS3, therefore there may be multiframes where the MS needs to read both the PBCCH on TS2 and the paging channel on TS3.
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Figure 3
In this example, the requirements on the MS are that Tra = 3 and Trb = 2, therefore, of all the Type 1 MSs, only those of multislot class 1 would not be able to receive the MBMS service.

Note that the example in Figure 3 assumes that the MS needs to read both the PBCCH and the PCCCH in the same frame. This is considered as the worst case, as in general this will not be required: the MS needs to read the PBCCH of the serving cell only periodically, and it will not read every paging group but only the one allocated to it (unless it is in non-DRX mode, but even so it may not need to read all the frames in a multiframe). Therefore, in most cases the MS will not read either of the two channels, and the only activity of the mobile will be the reception of the MBMS data (plus RXLEV monitoring of neighbour cells). If the MS skipped the neighbour cell measurements in those frames where it reads either the PBCCH or the paging channel, then the requirement on the MS would become Trb = 2, which is satisfied by all Type 1 MSs.

As in the previous example, BSIC reconfirmation on the strongest neighbour cells will be performed during the idle frames of the MBMS channel, provided that in those frames the MS does not need to either listen to the PBCCH or its paging group on the PCCCH. It is for further study whether the requirements on BSIC reconfirmation in packet idle mode can still be met in this scenario or they need to be modified.

2.3. Example 3

In order to enable periodic counting (and re-counting) of the mobiles present in a cell that wish to receive MBMS services
, one mechanism that has been proposed is to get the mobiles to send a “RACH-like” message in the uplink in the same timeslot that is used in the downlink for the transmission of the MBMS data (the transmission of this burst would happen in response to a notification from the network).
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Figure 4
It is assumed that the MS will respond to a request from the network to send a message in the uplink only in those frames where no reception of the PBCCH and of the PCCCH is carried out.

In Figure 4 it is shown that the MS performs a neighbour cell measurement between the transmission of the RACH-like message in the uplink and the reception of the reception of the next MBMS burst. However, in this occasion the MS could skip the neighbour cell measurement.

One thing that could be questioned is whether, given that the mobile transmits data in the uplink, the state that the MS is in can still be considered packet idle mode. This is ffs.

2.4. Example 4

It would be desirable for the MS to be able to keep receiving the MBMS service when the mobile receives a paging for a circuit switched call and it is transferred to the SDCCH, see [4] for more details. This is even more useful in light of the decision made at GERAN2#13bis not to include the CLI in the paging message. Before the user is notified of an incoming call and being informed of whom the call is coming from
, the MS needs to exchange signalling information on the SDCCH. It would be desirable that, during this period, the MS did not have to interrupt the reception of the MBMS data.

In order to communicate on the SDCCH, the MS needs to enter dedicated mode. Each SDCCH subchannel (and the associated SACCH/C subchannel) is not sent or received in any frame but (in the case of the non-combined multiframe) only in 24 frames out of 102. Also, for each SDCCH subchannel, there is a 15-frame offset between the downlink block and the corresponding uplink block. Therefore the MS does not need to transmit and receive the SDCCH in the same frame. There are therefore two cases. The first case is when the MS listens to the allocated SDCCH subchannel (or the corresponding SACCH/C) and the MBMS service in the same frame. This is shown in Figure 5 (in which the same channel allocations as in Figure 3 are assumed).


[image: image5.wmf] 

reception of SDCCH/8 or SACCH/C8 on TS 1

 

0

 

1

 

2

 

3

 

4

 

5

 

6

 

7

 

0

 

1

 

2

 

3

 

4

 

5

 

7

 

S

ERVING CELL

 

(BCCH 

FREQUENCY

) 

-

 

DL

 

N

EIGHBOUR CELL 

(BCCH 

FREQUENCY

)

 

6

 

7

 

reception of MBMS service on TS 6

 

0

 

1

 

2

 

3

 

4

 

5

 

6

 

7

 

0

 

1

 

2

 

3

 

4

 

5

 

7

 

S

ERVING CELL

 

(

ANY FREQUENCY

) 

-

 

DL

 

6

 

7

 

0

 

1

 

2

 

3

 

4

 

5

 

6

 

7

 

0

 

1

 

2

 

3

 

4

 

5

 

7

 

S

ERVING CELL

 

(

ANY FREQUENCY

) 

-

 

DL

 

6

 

7

 


Figure 5 - Simultaneous reception of the SDCCH subchannel and of the MBMS service

When the MS enters dedicated mode on the SDCCH channel, it will stop reading the PS channels.

This requires Tra = 2 and Trb = 5, therefore, for a Type 1 MS, this is only possible if a mobile is multislot class 8 to 12. Alternatively, the MS could perform the neighbour cell measurement between the reception of the SDCCH burst and the reception of the MBMS burst. In this case, it is required that Tra = 5 and Trb = 2, so of all the Type 1 MSs, only those of multislot class 1 would not be able to receive the MBMS service.

Note that the situation shown in Figure 5 will only occur in 24 frames out of 102: in the other 78 the MS only listens to the MBMS services (except for the idle frames). Therefore the MS could skip the neighbour cell measurements during those 24 frames, and perform them only in the 78 when it is not either listening to or transmitting on the SDCCH (or the associated SACCH/C). In these frames, it could even perform two measurements per frame (similarly to what happens in (packet) idle mode during the reception of (P)PCH frames). If the MS does not perform neighbour cell measurements in those frame where it listens to the SDCCH, then the requirement on the MS become Trb = 2, which is satisfied by all Type 1 MSs.

The second case is when the MS transmits on the SDCCH subchannel (or the corresponding SACCH/C) and receives the MBMS service in the same frame. This is shown in Figure 6.
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Figure 6 - Simultaneous transmission on the SDCCH subchannel and reception of the MBMS service

This requires Tta = 5 and Trb = 1, and therefore the only MSs that would not be able to receive the MBMS service would be those of multislot class 1. Note that, as in the case of Figure 5, the MS could perform neighbour cell measurements only in the frames in which it does not transmit on the SDCCH channel or the associated SACCH/C.

3. Conclusions

As stated in [1], one of the criteria to define whether the MS can still be considered in packet idle mode when receiving MBMS is whether this will have an impact on the requirements for packet idle mode given in 3GPP TS 45.008 [2]: a new state in not needed in the specifications only if the MS is able to perform the same tasks as in packet idle mode, with no or minor changes to the current requirements for those tasks. Note that, as indicated in [1], the issue is whether a new state is needed in the specifications. From a handset design point of view, it is clear from what has been presented in the document that when receiving MBMS the task scheduling within the MS will be different from that during packet idle mode. Therefore, the handset designers will need to introduce a new state in the MS state machine anyway.

The initial investigation carried out in this document seems to indicate that most of the tasks performed in packet idle mode can still be carried out even when the mobile listens to an MBMS service. However, it still needs to be verified whether the periodicity required for each task (e.g. BSIC reconfirmation) can still be met while receiving MBMS.

In order to maintain an MS in packet idle mode when receiving MBMS data, it may be necessary to restrict the locations of the PBCCH (if present), of the (P)CCCH and of the MBMS traffic channel. Also this may pose some requirements on the MS capabilities, for example in terms of minimum multislot class required for an MBMS capable terminal. Further investigation is required to better understand the constraints that the reception of MBMS p-t-m services puts both on the network and on the MS.

Further investigation is also required to study the case in which the MBMS service is sent on more than one timeslot.

The paper has also shown that, providing that certain constraints are met, it may be possible to keep receiving the MBMS p-t-m service while in dedicated mode on the SDCCH.
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� An MS that wishes to receive MBMS needs to be GPRS attached, so it will be in packet idle mode rather than idle mode.


� This could also represent the case of a scalable codec, with transmission on multiple timeslots, but with the main stream on the timeslot indicated in the figure; the reception of the streams on the other timeslots would depend on MS capabilities.


� If it were not possible for the MS to listen to the paging channel and the MBMS channel simultaneously, the MS would miss the MBMS data transmitted while it is listening to the paging channel. It is possible that the redundancy introduced in the MBMS data may compensate for this.


� In this figure and in the following, the dashed rectangles show the locations of channels that are not read by the MS.


� The requirements from TS 45.008 are the following. In idle mode, the MS shall attempt to check the BSIC for each of the 6 strongest non-serving cell BCCH carriers at least every 30 seconds. In packet idle mode, the MS shall attempt to check the BSIC for each of the 6 strongest non-serving cell BCCH carriers at least every 14 consecutive paging blocks of that MS or 10 seconds, whichever is greater. In packet transfer mode, the MS shall attempt to check the BSIC for as many non-serving cell BCCH carriers as possible and as often as possible, and at least every 10 seconds.


� This may be useful to decide whether to switch between p-t-p and p-t-m transmission or viceversa.


� Once the identity of the calling party is known, the user can decide whether to accept the call and (possibly) interrupt the reception of the MBMS service, or whether to reject the call.
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channel combination v) (BCCH + CCCH + other channels) on TS 0 [not read by the MS in packet idle mode]
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channel combination v) (FCCH + SCH + BCCH + CCCH) on TS 0 [not read by the MS in packet idle mode]
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