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MS reception of p-t-m MBMS

1. Introduction

At GERAN2 #13bis, it was discussed whether an MS receiving p-t-m MBMS traffic would be in Packet Idle mode, Packet transfer mode or a new state, in this paper called “MBMS Idle” mode.

It was clear that different companies had different opinions on the state that the MS would be in, and this paper is intended to bring together all the points from that discussion so that a decision about the MS state during p-t-m MBMS reception may be made.

This paper also contains a number of example scenarios for MBMS reception, which can be found in the annexe.

2. Current modes of operation

2.1. Packet Idle mode

Packet idle mode is characterised by a number of requirements which have been examined in [1]. In summary, these are:

· MS shall listen to its paging groups on the CCCH and/or PCCCH

· MS shall measure the BCCH power and read the SCH of neighbour cells

· The MS shall reselect to the new cell according to the criteria defined in TS 45.008

· The MS shall attempt to read predefined configurations from neighbour UTRAN cells if it is within the MS capabilities.

· An MS shall attempt to read the full set of (P)SI on the (P)BCCH and store the information.

· An MS shall supervise the PBCCH_CHANGE_MARK (PSI1) and BCCH_CHANGE_MARK ((P)SI 13) at least every 30 seconds.

· Non-DRX mode requires the MS to listen to all paging groups on PCCCH or all blocks of a CCCH and lasts for a specified amount of time.

· When camped on the BCCH, the MS shall read the SI of neighbour cells related to cell reselection.

With the exception of the final bullet, it was shown in [1] that the majority of these requirements may be met for an idle mode MS listening to a p-t-m MBMS channel, given some specific configurations. However, it is currently ffs whether all requirements can be met under all conditions (barring abnormal circumstances). Further results to those presented in [1] can be found in the Annex.

Unless restrictions are placed on the location of the MBMS channel in relation to the other broadcast and common control channels, then there may be scenarios in which the requirements to read the paging channel in packet idle mode can only be met if a portion of the MBMS data is not received. Further investigation of the impact of this loss is required, but is dependent upon other factors – e.g. higher layer packet size, retransmission rate.

The final bullet point applies to an MS in idle or packet idle mode, and camped upon the BCCH. The reading of SI from neighbour cells may take an unacceptable amount of time (several multiframes) and this can be mitigated in a number of ways:

· mandate the PBCCH – a mobile camped on the PBCCH does not read the SI of neighbour cells, as the information that an MS camped on the BCCH would read from neighbour cells is provided on the PBCCH in PSI3;

· Remove the requirement while the MS is listening to an MBMS channel. The effect of this on cell reselection would have to be studied;

· Provide the information sent in PSI3 on the BCCH

2.2. Packet Transfer Mode

Packet transfer mode is characterised as being the state in which an MS moves to when it has a TBF established. The MS only moves into packet transfer mode at the completion of contention resolution (in the UL case), which means that the BSC is aware of the MS location to a cell level, and also has knowledge of the MS identifiers. This is contrary to the need to reduce signalling for an MS which is receiving p-t-m MBMS.

When an MS is in packet transfer mode, the network is also aware of the capabilities of the MS, either provided by the MS in the PRR, or provided by the SGSN in a DL BSSGP PDU. This is not the case in packet idle mode.

3. p-t-m MBMS reception in packet idle mode

The direction of a large part of the future discussions on MBMS will be based upon the relative priority of MBMS to current services. It is not expected that MBMS reception will have priority over an incoming CS call. However, since a user will pay for MBMS multicast services, they will expect to receive a certain level of service.

Current idle mode procedures that may provide obstacles to this are:

· The use of non-DRX mode after cell/RAU change
.

· reading of UTRAN pre-defined configurations from other RATs (can take a number of seconds)

· reading the SI from the BCCH of neighbour cells when the MS is camped on the BCCH

It is proposed that the call handling priority (excluding VGCS etc.) be along the lines of:

· CS call / p-t-p PS service

· essential, time-critical idle mode procedures (e.g. paging reception)

· p-t-m MBMS multicast service

· non time-critical idle mode procedures (e.g. reading of predefined configurations)

· p-t-m MBMS broadcast service

4. The need for a new mode of operation?

The analysis shown in section 2 shows clearly that an MS receiving p-t-m MBMS in “idle” mode behaves more like an MS in packet idle mode than packet transfer mode, due to the lack cell level location awareness at the GERAN, and the lack of awareness about MS capabilities. However, it is still unclear whether the MS should be in packet idle mode, or a new MBMS mode of operation should be defined
.

It is difficult to provide a detailed analysis of this in short time, but some of the potential impacts are listed in this section.

4.1. Specification 

In order to specify a new mode of operation it is necessary to define the MS behaviour in all situations in this new state. This would require a significant amount of duplication of text in many specifications, notably TS 44.060 and TS 45.008.

Also required for specification are new state diagrams and state transitions all of which will add significant complexity to already complex standards.

In contrast, if the MS is still considered to be in packet idle mode, then the specification changes will be a subset of all the places where MS behaviour in idle mode is specified.

It is possible that the only changes required may be changing the period over which certain tasks are required to be performed; if this is the case, then a new state is not needed, we just need to distinguish the different cases in TS 45.008, add new values for when the MS is receiving MBMS services (this is a similar case to what happened when monitoring of inter-RAT cells was added).

4.2. Testing

Linked to the new specification work, the testing will be significantly increased if a new state is added, since a large number of new requirements demands a large number of new tests. Since many of the new tests will be duplicates of tests required for testing of old behaviour under the guise of a new state, this adds very little value for a large amount of work.

4.3. Contradictory requirements

It is not believed that any of the requirements identified in 2.1 will be removed for an MS interested in receiving MBMS, since they are all essential to the correct operation of the MS in the network, and are all well understood and tested requirements. However, some requirements (such as the requirement to read the UTRAN pre-defined configurations) may be relaxed during the reception of MBMS data.

· Since an MS is not expected to be receiving MBMS data for the entire time it is (currently) in idle mode, any idle mode requirements which are periodic over a large number of superframes could be assumed to be performed in periods in which the MS is not receiving MBMS.

5. Conclusions

It is Siemens opinion that the criteria to define whether the MS is still in packet idle mode when receiving MBMS are:

· the mobile should not transmit UL RLC/MAC control or data blocks whilst listening to an MBMS channel: if transmission in the uplink is required then a new state needs to be introduced;

· minor or no impact on the requirements for packet idle mode given in TS 45.008: the MS should be able to perform the same tasks as in packet idle mode, with no or minor changes to the current requirements for those tasks.

In conclusion it is proposed that TSG GERAN discuss the above issues, and agree a working assumption on the mode of operation of an MS receiving p-t-m MBMS data. It is Siemens opinion that an MS receiving p-t-m MBMS data be considered to be operating in packet idle mode, with some (minor) modifications for requirements which interfere with the correct reception of MBMS data.

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. This should be investigated further.

A decision is also required regarding the reading of neighbour cell SI and the choice of potential solutions presented in section 2.1.

6. References

[1] G2-030205, “MBMS reception in idle mode”, Siemens, GERAN2#13bis, Winchester (UK), 10-14 March 2003

[2] G2-030729, “MS MBMS Capabilities”, Siemens, GERAN#14

7. Annexe

In this Annexe, several examples are given to justify some of the statements and assumptions made in the main section of the paper. Note that this is not meant to be an exhaustive analysis, and further investigation will be required.

In these examples, it is assumed that the MBMS service is sent only on one timeslot. 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 other timeslots would depend on MS capabilities.

7.1. Example 1

In [1] it was assumed that the MBMS channel was always on the 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. Also it is assumed that the packet broadcast and common control channels are located on one timeslot (in this example, TS1).
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Figure 1
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 receive the MBMS service.

Note that this is not the only possible arrangement, and the MBMS service could be transmitted on other timeslots. Depending on the timeslot used by MBMS, however, the correct reception of MBMS data could depend on the multislot class of the mobile.

7.2. Example 2

In Figure 2 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 (PCCCH+PDTCH/F+PACCH/F+PTCCH/F)

It is assumed that the mobile is camping on the PBCCH and therefore does not need to read the BCCH and the CCCH. It is also 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 2
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 2 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 does not need to 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).

7.3. Example 3

It would be desirable for the MS to be able to receive MBMS when the mobile receives a paging for a circuit switched call and it is transferred to the SDCCH, see [2] 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.  In this situation it would be desirable that, during this period, the MS could continue to receive the MBMS data. The example in Figure 3 (for which the same assumptions as in Figure 2 apply) illustrates that, from a layer one perspective, this should be possible:
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Figure 3
When the MS enters dedicated mode on the SDCCH channel, it will stop reading the PS channels.

This assumes Tra = 2 and Trb =1, therefore, for a Type 1 MS, this is only possible if a mobile is multislot class 8 to 12.

7.4. Example 4

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 this occasion the MS could decide to skip the neighbour cell measurement.

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







� If MS capabilities allow, and the MBMS channel is allocated in such a way that it does not clash with the (P)PCH then this will not be a problem


� Note that the discussion here is whether a new state is needed in the specifications. From a handset design point of view, when receiving MBMS the MS will perform tasks that currently does not perform in packet idle mode, and also will need to change the existing scheduling of the packet idle mode tasks. Therefore, the handset designer will need to introduce a new state in the MS state machine anyway.


� 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.


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