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Uplink channels during an MBMS session

1.
Introduction

The current MBMS architecture in GERAN is for a DL point to multipoint channel (spread over one or more DL TS) carrying data to a number of MSs concurrently.

Given that p-t-m MBMS data is carried in RLC unacknowledged mode then the corresponding UL TS may be considered as free.  This paper looks at the possible uses for such uplink channels.

2.
Use of Uplink channels

Due to the way that the GSM radio interface is defined, if a dedicated channel is provided for MBMS it will not be possible to use these UL channels for CS calls since the DL and UL channels for this service are intrinsically paired on the same timeslot.

2.1
UL Data

No such restriction is present when considering the multiplexing of UL PDTCHs, since an MS is able to have uplink TBFs on a TS without having a downlink TBF on the paired TS.  

In the case of a non real time MBMS channel (i.e. multiplexed with single user data on the DL TS by current means), the UL channel support is as today (TFI and USF for UL multiplexing)

However, when a real time MBMS bearer is considered (no other DL data multiplexed on the TS), the need for a bi-directional PACCH may cause some problems, since the DL channel for a PACCH is not readily available.  This PACCH could be established on a non-MBMS TS, providing that the MS has the relevant multislot capabilities.  This principle is shown below.
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For the UL channel to operate in acknowledged mode, any acknowledgements/control messages would need to be sent on a DL channel such as those shown in grey in the figure and be identified as being for a given TS and MS.

2.2
UL access bursts

An alternative use could be for counting of idle mode MSs.  Counting of MSs in idle mode is useful to allow the BSS to stop an MBMS service in a cell if all MSs have moved out of that cell, and also to determine the need for a p-t-p or p-t-m bearer for MBMS delivery [2].

A proposed mechanism for counting of idle mode mobiles in UTRAN can be found in [1].  The principle is that all UEs are notified that an MBMS service is starting/ongoing.  The UEs that are involved in this session/wish to join indicate by sending a message on the RACH, indicating the service ID and the UE ID.

Since the (P)RACH in GERAN has neither the space for service Id or MS Id or enough available codepoints (especially on the RACH) to distinguish between MBMS services, it is proposed to consider the use of the UL channels associated with downlink MBMS sessions as a new MBMS RACH (MRACH).  

The MRACH provides a fast mechanism for UL signalling for the control of MBMS, and also reduces the load on the current random access channels.  The presence or no of the MRAH could be indicated in the notification message for MBMS, or on the PBCCH.  

The use of a new MRACH may be beneficial for the following reasons explained in detail below:

· No interference with current (P)RACH accesses

· Does not mandate the use of PCCCH

· Allows for use of all codepoints within access burst for MBMS purposes

It will probably be necessary to provide a mapping in the notification between the service Id and a usable MRACH code, so that a count of users for a given service can be made, and not just a count of interested MBMS users.

2.2.1
No interference with current (P)RACH accesses

If a counting mechanism was used which required MSs, after receiving a service notification, to begin random access on the (P)RACH, it is possible that there would be some interference with current (P)RACH accesses for user data.

By using a separate, new, random access channel, all legacy interworking problems are avoided and current GERAN access procedures are not put at risk of interference.

2.2.2
Does not mandate the use of PCCCH

The Channel Request message used on the RACH in GPRS has only 7 codepoints left, which may restrict how this procedure would be used.  The 11 bit Packet Channel Request has numerous codepoints available, but is only sent on the PRACH.  Since many efforts have been made to keep the PCCCH optional the use of the PCR messages for MBMS counting should not be mandated

2.2.3
Allows for all codepoints to be used for MBMS

As no backwards compatibility is needed when sending an access burst on the MRACH then with a new 11 bit access burst available, it is possible to count users receiving one of 2048 MBMS sessions if required.  

Alternatively, other MBMS management functions may be performed using this mechanism,  although these are ffs. 

2.3
Combination

A combination of the two options proposed above may also be conceivable for a multislot MBMS session.  This would provide the gains offered by the new MRACH solution, while also allowing some UL data transfer as well.  

If the downlink RLC/MAC headers on a MBMS TS are unchanged from the current RLC/MAC headers, then it should be possible to use the USF to schedule either the (M)RACH or a normal UL PDTCH.

This solution is the most flexible, and allows the operators absolute control over the scheduling of the new MRACH logical channel.  However, it may reduce the ability to optimise the RLC/MAC headers as the USF will still be required.
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Figure 1. Multiplexing of MRACH with UL data

3
Conclusion

This paper has proposed that an UL timeslot paired with a DL MBMS timeslot may be used in one of two ways:

· MBMS RACH 

· UL data transmission

It is recommended that GERAN discuss the benefits of these proposals, and capture the result from the discussions in the TR. 
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