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PDAN feedback for MBMS

1 Introduction

A p-t-m channel with PDAN based feedback will give the highest throughput for MBMS data transfer, at least for a low number of users in the cell (<16). Feedback from the mobile stations makes it possible to perform some link adaptation and thus use higher coding schemes. The mobile stations that shall send Packet Downlink Ack/Nack reports for the MBMS p-t-m channel need to receive some identities, which are used to poll for feedback. These identities are sent to the mobile stations during the establishment/addressing procedure.

Two proposals for MBMS p-t-m data transfer using Packet Downlink Ack/Nack (PDAN) reports for feedback, [1] and [2], were presented at the GERAN#19 meeting. In [1], an establishment/addressing procedure using a single block request is proposed, whereas in [2] the setup of an uplink TBF is proposed. This paper highlights differences between the two proposals and the benefits and drawbacks of each one of them.

In order to have a solution that can handle both the case with few users as well as the case with many users in a cell, a solution should be considered that works both for establishment of MBMS channels with feedback and for establishment of MBMS channels without feedback.

2 Comparison of solutions

2.1 General description

The basic ideas of how an MBMS p-t-m channel with PDAN feedback shall be established, and then function, are common to the two proposals, [1] and [2]. These basic ideas, which are described here, can be considered essential.

An uplink PDCH, which is used for PDAN reports from the individual mobile stations, is allocated in conjunction with the downlink PDCHs, which are used for the MBMS data transfer. During the MBMS data transfer, the different mobile stations are then polled for Packet Downlink Ack/Nack reports using their individual (MBMS) identity. This identity needs to be sent to the mobile stations during the establishment/addressing procedure.

Since all mobile stations that shall send PDAN reports need an identity, they need to perform an access request as response to the MBMS Notification. The access request is performed in order to get uplink resources needed for sending a request for the specific MBMS session. The BSS allocates the needed uplink resources and informs the mobile station about them, and the mobile station can then send its request for the MBMS session. At this point the BSS can perform an exact counting of the mobile stations. The BSS shall then inform the mobile stations about their identities (in case feedback shall be used) and send an MBMS channel assignment (with information about the channels for MBMS data transfer).

2.2 Differences

Note: It is assumed that proposal B is the preferred one in [2]. It is also assumed that there is no need for the countdown procedure described in [2].

There are some differences between the two proposed solutions. These differences are highlighted here.

Establishment procedure:

In [1], the mobile station sends an access request with a ‘single block request’ as response to the MBMS Notification. The BSS responds with an Immediate Assignment, assigning the mobile station a single uplink block and the mobile station sends the MBMS Service Request in it. The BSS can now perform counting of the mobile stations and then, depending on the number of mobile stations, send either:

· individual MBMS Channel Assignment messages for p-t-m with feedback, including identity needed for feedback

· an MBMS Channel Assignment message to all the mobile stations indicating that feedback shall not be used

In [2], the mobile station sends an access request for setup of an uplink TBF, as response to the MBMS Notification. The BSS allocates resources for the uplink TBF and sends an Immediate Assignment (or Packet Uplink Assignment) to inform the mobile station about it. The mobile station then sends the MBMS Service Request on the uplink TBF and the BSS responds with a Packet Uplink Ack/Nack report containing the identity parameters needed for the feedback procedure. The uplink TBF can then be released and, once all mobile stations have received their identities, an MBMS Channel Assignment message is sent to all the mobile stations containing the description of the MBMS channel.

In both the solutions, there is probably a need for some acknowledgement of the reception of the identities (either acknowledging the individual MBMS Channel Assignment messages, for the solution in [1], or the Packet Uplink Ack/Nack messages, in [2]). By introducing acknowledgments of individual MBMS Channel Assignment messages, as would be the case for the solution in [1], both the reception of the identities and of the actual MBMS Channel Assignment would be confirmed. In [2], only the reception of the identities are acknowledged and the MBMS Channel Assignment message is then broadcasted to all the mobiles stations without any acknowledgement. 

Addressing principles

In [1], it is proposed to use a subset of the TFI values (e.g. all the ones that match 0xxxx) for the mobile stations that are receiving the MBMS data transfer. The four last bits are then used in order to identify the mobile station that is polled for a PDAN report.

In [2], the mobile stations are addressed with so called MFI values, which are included in an extension of the RLC header. The MBMS data transfer is then addressed with one specific TFI value.

3 Analysis

This section contains some benefits and drawbacks of the different proposals.

Proposal [1]
+ In case counting is performed and it is decided not to use any feedback due to that there are more than, let say, 16 users there will be less signalling with the procedure in [1]. The reason is that no messages containing identities for the feedback will be sent to the mobile stations then. In case feedback will be used, the amount of signalling will be more or less the same for the two proposals.

+ Given that the same establishment procedures is used at cell change, one message less will be needed to access the MBMS session in the new cell with the proposal in [1].

- Since the MBMS Service Request is sent in a single uplink block, there is a limit in the size that the message can have. It needs to be verified that the MBMS Service Request message will fit into a single block. Given the parameters that the message is likely to contain (TLLI, TMGI and Session ID) the message should fit though.

- By using the proposed subset of the TFI values for polling the mobile stations for PDAN reports, there will be problems having several MBMS sessions in parallel on the same PDCHs (since all MBMS mobile stations then would receive all the data that have a TFI matching 0xxxx). It could however be considered to have some other allocation of the TFI values to be able to handle several MBMS sessions though. For example if MBMS session A with 5 users is multiplexed with MBMS session B with 11 users, it would be possible to allocate the 5 highest TFI values for MBMS session A and the following 11 TFI values for MBMS Session B. The mobile stations that are receiving an MBMS session would then listen to data for a certain set of TFI values.

Proposal [2]
+ There is no direct limit in the size of the MBMS Service Request message. However, given the parameters that are likely to be included in the message it should be possible to fit the message into a single block.

+ By extending the header even more, it is possible to switch in/out users to/from the group of mobile stations performing feedback. It would however probably be a quite complex procedure and the procedure might take quite some time.

- By including the MFI values in an extension of the RLC header, the throughput will be decreased somewhat due to that part of the payload will be needed for the identities.

- Since the header channel coding has a fixed size in case of EGPRS, the extended header would be coded together with the data part, with the following aspects:

· In order to enable incremental redundancy, the information in the extended header must then be identical in each retransmission of an RLC PDU.

· The data part is less protected than the header.

An alternative to the two addressing solutions that should be considered is to use other parameters in the RLC header, which are not used in case of MBMS data transfer, for polling mobile stations for PDAN reports. It could, for example, be possible to use bits in the RRBP field, assuming that a fixed time from poll to PDAN report can be used for MBMS.

4 Conclusion

This paper has compared the two solutions proposed at the GERAN#19 meeting ([1] and [2]) for an MBMS p-t-m channel with PDAN feedback.

The main differences are:

· The uplink resources the MBMS Service Request is sent on

· The addressing principles used for polling for PDAN reports

It is suggested to use the establishment procedure described in [1] due to that it requires somewhat less signalling, especially in cells where it is decided not to use PDAN.

For the addressing principles, there are some drawbacks with both solutions. It is therefore suggested to consider the use of other fields in the RLC header.
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