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1 Purpose of this contribution 

The minutes from TSG GERAN#7 in Cancun state the following regarding AT&T Wireless Service’s contribution about multiplexing of multiple TBFs for one MS [1]:

Chairmans conclusion: the proposed solutions are agreed.

All companies recognize the need to make Rel-5 as simple as possible to reach the March 2002 dateline. It is agreed to mandate 1 USF or bitmap per TBF, and to get rid of any scheduling policy in the MS.

Our conclusion is that at least the use of exactly one USF/bitmap per TBF has been agreed. However, the contribution also highlighted the consequences of such decision, and proposed some solutions. It is not clear to us from the meeting discussion and the minutes what is the status of these proposals, which has prevented us to take the issues further. In order to settle the remaining issues as fast as possible, we now re-submit the parts of the previous contribution where issues are still outstanding.  We also provide a section with draft text aimed for TS43.051, which can be used to create, during the GERAN#8 meeting week, a CR to TS43.051 to capture agreements.

Specifically, it would be beneficial if the meeting could conclude on the following issues:

· For dedicated ‘PDTCH’ type channels, agreement on which method to use for the MS to notify the network when there is uplink data to send on a previously inactive TBF (via the novel ‘stealing’ method, Packet Resource Request, or simple polling).

· For dedicated ‘PDTCH’ type channels, how to multiplex TBFs carrying SRBs (via the same scheme as for the user data in the item above, or via some other stealing scheme).

· Whether an MS can send data from a second TBF if the MS has no data to send from a first TBF that was scheduled by the network using the USF. 

Assuming that progress is made on the items above, corresponding changes should be made in TS43.051 [4]. It is proposed that the wording in Section 5 be adopted.
Below we use the terminology according to [3], where it is said that a TBF exists wherever RLC/MAC protocol applies. Hence, what we discuss in the sequel is scheduling of multiple TBFs. TBFs carrying user data radio bearers are referred to as ‘user data TBFs’ and TBFs carrying signalling radio bearers are referred to as ‘signalling TBFs’.

2 Scheduling multiple user data TBFs, all belonging to one MS, using a DBPSCH

On a DBPSCH we can distinguish between the ‘TCH type’ logical channel mapping, meaning a TCH + 

FACCH + SACCH and the ‘PDTCH-type’ mapping, meaning PDTCH+PACCH+SACCH.

2.1.1 ‘TCH-type’ mapping on a DBPSCH

It is our understanding that in the case of ‘TCH-type’ mapping, only one TBF can exist (using the TCH logical channel), so multiplexing user data TBFs for one user is not an issue.

2.1.2 ‘PDTCH-type’ mapping on a DBPSCH

On a ‘PDTCH-type’ DBPSCH, there will be a need of scheduling multiple user data TBFs. It has already been decided that PDTCH block formats will not be redesigned for DBPSCH, but will instead be the same as for SBPSCH. This means that it is straight-forward to use the USF in the exact same way as for SBPSCHs, and that other solutions must show considerable merit to be agreed in TSG GERAN. 

However, one issue is how the MS indicates to the network that a previously inactive TBF suddenly has data to send. Polling seems inefficient, and a UL/DL signalling cycle (using e.g. Packet Resource Request) is not very attractive either since one of the points of the dedicated channel is the avoidance of signalling overhead.  

One seemingly feasible solution would be that when the MS gets data to send for a previously inactive TBF1 for which no USF nor bitmap is assigned, if at this time:

· the corresponding uplink radio block is reserved for an RLC/MAC data block of another TBF2 (by e.g. USF), this uplink block is stolen and the MS sends therein one RLC/MAC data block of this specific TBF1 and starts timer T3168

· the corresponding uplink radio block is free, the MS sends therein one RLC/MAC data block of this specific TBF1 and starts timer T3168

· the corresponding uplink radio block is reserved for an RLC/MAC control block (PACCH), the MS shall not send any RLC/MAC block of this specific TBF1 in this uplink radio block, but shall check again these 3 conditions in the next uplink radio block.

Upon receipt of an RLC/MAC data block of a previously inactive TBF1
 by the network, the network shall assume this TBF1 has become active again and shall resume the scheduling of this TBF1 based on the already known QoS profile. Upon receipt of an uplink resource assignment for this TBF1 by the mobile station, the mobile station shall stop timer T3168. Thus, the MS effectively performs signalling to the network, but without causing any overhead since data is transmitted in all blocks. Besides, from TBF2 viewpoint, this procedure is similar to the PACCH operation of GPRS (a PACCH block may be sent on the uplink radio block reserved by a USF). Note that the repetition scheme to be specified for the MS, for the case where the network would fail to decode the TFI may be based on T3168 as in GPRS today with PACKET RESOURCE REQUEST.

3 Scheduling signalling TBFs belonging to one MS, using a DBPSCH

3.1.1 ‘TCH-type’ mapping on a DBPSCH

In the case of ‘TCH-type’ mapping, our assumption is that the signalling TBFs involved use SACCH and FACCH logical channels, and that the same scheduling/stealing rules as for TCH-type mapping in R4 apply. New scheduling principles in the MS are thus not necessary.

3.1.2 ‘PDTCH-type’ mapping on a DBPSCH

In the case of ‘PDTCH-type’ mapping, our understanding is that there are two main alternatives:

Either signaling TBFs can be scheduled using USFs, as in the user data TBF case (Section 2.1.2). Then the same pros and cons apply, and the bottom line is that the MS needs some way to notify the network that a signaling TBF has become active.

Or, the MS has to decide itself when to schedule signaling TBF data. This should then be specified in a simplest possible way, for example as a simple pre-emptive scheme that stipulates for example TBFs carrying SRB1-3 to steal from all user data TBFs, whereas TBFs carrying SRB4 only steals from user data TBFs carrying Interactive and Background URBs.

4 Proposed behaviour of MS when network schedules TBF without data to send

It is our understanding that it is theoretically possible that the network schedules a TBF1 on an uplink BPSCH despite that there is no data in the MS transmit buffer for that TBF1 (e.g. extended UL TBF mode). Without a defined mechanism for this situation, the block would go empty, and thus be wasted. A solution to avoid this is to allow the MS to send data from another TBF2 (mapped partly or entirely on the same uplink BPSCH) in this case, thus providing the network with the implicit information that the queue is empty, without wasting capacity. If this is done the following principles should be applied:

1. The mechanism (behaviour) of the MS shall be defined and predictable.

2. The principle of selecting which block to send shall be very simple.

3. The mechanism of selecting which block to send does not have to be optimal. If the MS send a block from a low priority TBF (according to the network), the network can use the next planned scheduling for that TBF to send data from another TBF.

One solution that could be applied is to simply specify that:

“If an uplink TBF is scheduled by the network on an uplink BPSCH, for which no data to be transmitted exist in the MS, the MS shall send a block from the TBF with the highest number of blocks in the RLC/MAC queue, provided this TBF is mapped partly or entirely on the same uplink BPSCH.”

5 Proposed changes to TS43.051

6.1.4
RB ID and TFI 

One RLC instance carries data belonging to one RB. One TBF carries data belonging to one RLC instance. 


When establishing a TBF, GERAN shall associate one unique TFI with the TBF. A TFI shall be unique among MSs sharing the same PDCH per direction.





Each TFI used on a DBPSCH shall be set equal to the corresponding RB’s RB ID value. The TFI is valid until either the DBPSCHs are released or the RB with which the TBF is associated is either released or reconfigured onto one or more SBPSCHs, whichever occurs first.

6.1.5
USF

An Up-link State Flag (USF) is used on PDCHs to allow multiplexing of uplink radio blocks from different TBFs. One USF is always associated with one MS. It is assigned to one TBF of this, but may be associated with other TBFs of this MS under restricted conditions [see 3G TS 44.060].   One or more USFs may be allocated to a single MS. 

-------------------- Next modifications ---------------------------------------------------------------------------------
[New] 6.6.3 TBF handling and MAC multiplexing

A Temporary Block Flow (TBF) is a connection used by two MAC entities to support the unidirectional transfer of higher layer PDUs on basic physical subchannels. The TBF is offered by the MAC layer to higher layers.
More than one TBF may be allocated to a single MS in any direction.
The following is supported regarding when to establish a TBF:

a TBF is established when there is traffic to send (analogous to 3GPP TS 04.60 Release 99).
when operating in extended TBF allocation, the TBF can remain established although there is no traffic to send (analogous to 3GPP TS 44.060 Release 4).

when a radio bearer using PDTCH is established or re-configured (e.g. an existing radio bearer that currently has no basic physical subchannel allocated) onto one or more DBPSCHs, a TBF is implicitly established on the allocated DBPSCHs. The TBF remains established until either the DBPSCHs are released or the RB with which the TBF is associated is either released or reconfigured onto one or more SBPSCHs, whichever occurs first.
A TBF may spread over several basic physical subchannels. However, the basic physical subchannels shall be of the same type (i.e. either SBPSCH or DBPSCH, but not both simultaneously).

For an existing radio bearer that has a TBF already established using one or more SBPSCHs, the basic physical sub-channel allocation of the TBF may be re-configured onto one or more DBPSCHs using RRC procedures.
In dynamic allocation, GERAN uses one USF per TBF to schedule TBFs in the uplink. USF scheduling applies to both SBPSCH and DBPSCH. Further, it applies to a TBF carrying a URB as well as a TBF carrying an SRB. In fixed allocation, MAC uses one bitmap per TBF to schedule TBFs in the uplink. Bitmap scheduling applies to both SBPSCH and DBPSCH. Further, it applies to a TBF carrying a URB as well as a TBF carrying an SRB. 

In case the network schedules, on an uplink BPSCH, a TBF for which the MS has no data to send, then if the MS has data to send for one or more other TBFs mapped onto the same BPSCH, the MS shall among these TBFs send data for the TBF with the highest number of blocks in the MS’s RLC buffer.
On a DBPSCH, it is normal that there temporarily is no data to send for a certain TBF, and that the network therefore may not schedule this TBF. In case an arbitrary TBF1 has been established and the MS has temporarily had no data to send for TBF1, when there is again data to send for TBF1, the MS shall send one block for TBF1 the next time the network schedules any of the MS’s TBFs. This is in order to notify the network that TBF1 has again become active. The network is then able to schedule TBF1 according to the previously negotiated QoS. 
6 References

1. G2-010300, “Scheduling Multiple TBFs”

2. G2-xxxxxx, “Meeting report from RLC/MAC telephone conference”

3. G2-010405, “Concept paper for DBPSCH”

4. TS 43.051, “Overall description – stage2”, ver. 5.4.0










� By decoding of the TFI, the network is able to check the previous activity state of a TBF
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