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Multiple TBF assignment in A/Gb mode

This paper discusses the open issue of whether to support simultaneous (multiple) TBF assignment in A/Gb mode or to limit the TBF assignment to individual and strictly sequential request and assignment procedures. 

In TSG GERAN #12, four alternatives were proposed, and an analysis of these options has been made with a recommendation for one option to be adopted.

1 Multiple TBF request

In Iu mode, the MS can request multiple TBFs by sending a PACKET RESOURCE REQUEST message on the PACCH or as part of the two-phase access including the “Iu mode Channel Request Description” IE containing one or more RB Ids for each resource to be established.  This is shown in the table below.

	< Iu mode Channel Request Description IE > ::=


< RB Id : bit (5) >


< RADIO_PRIORITY : bit (2) >

{ 0 | 1 < RLC_BLOCK_COUNT : bit (8) > }


{ 0 | 1 < Iu mode Channel Request Description IE > } ;
-- IE to be repeated only when 








-- in a Multiple TBF request message


For A/Gb mode, this IE cannot be reused without modification as there is no radio bearer ID available for flows in A/Gb mode.  Therefore the PACKET RESOURCE REQUEST would need to be modified to include another optional IE for R6 if it were agreed that an MS could request more than one TBF at a time.  Depending on the outcome of the flow identifier chosen for A/Gb mode (most likely the PFI) and the amount of flow context information available in the network, it may not be necessary for the mobile to signal all of the elements included in the IE below.
	< A/Gb mode Channel Request Description IE > ::=


< Gb flow identifier : bit (7) >

-- could be PFI

< PEAK_THROUGHPUT_CLASS : bit (4) >
-- may not be necessary

< RADIO_PRIORITY : bit (2) >


< RLC_MODE : bit (1) >


-- may not be necessary

< LLC_ PDU_TYPE : bit (1) >

-- may not be necessary

{ 0 | 1 < RLC_OCTET_COUNT : bit (16) > }
-- for close-ended TBFs only

{ 0 | 1 < A/Gb mode Channel Request Description IE > } ;
-- IE to be repeated only when 








-- in a Multiple TBF request message


This IE could be included in a similar manner to the Iu mode IE as shown in the box below which was introduced into the PACKET RESOURCE REQUEST message for R5.

	Excerpt from PACKET RESOURCE REQUEST – R5 extensions

{ null | 0 bit** = < no string >
-- Receiver backward compatible with earlier version


| 1





-- Additions for REL-5

{ 0 | 1 
{ 0 | 1 < G-RNTI extension : bit (4) > }


< Iu mode Channel Request Description : < Iu mode Channel Request Description IE > > } 


{ 0 | 1 < HFN_LSB : bit (1) > } }


{ null | 0 bit** = < no string >
-- Receiver backward compatible with earlier version



| 1




-- Additions for REL-6


{ 0 | 1 < A/Gb mode Channel Request Description IE > } }


2 Multiple TBF assignment

Iu mode recap: multiple TBF assignment messages shall be supported by network and MS but these message do not have to be used in every situation.  In other words, Iu mode could be implemented without these new messages being used by either the MS or the network.  If an MS sends a multiple TBF request, the network may send individual PACKET UPLINK ASSIGNMENT messages for each TBF requested.  There is no requirement for the network to respond with a multiple TBF assignment message when the MS has request more than one TBF in the PACKET RESOURCE REQUEST.

The four options are presented in this section, an assessment of their relative performances would be beneficial (e.g. total delays incurred when setting up x TBFs).

Note that the new messages are not to be sent on the CCCH/PCCCH, they can only be used (on the PACCH) once the MS has been assigned resources (including for the second part of a two-phase access).

2.1 Simultaneous UL & DL with partial request reject/assignment

Key features:

· Introduce the MULTIPLE TBF DOWNLINK ASSIGNMENT and MULTIPLE TBF UPLINK ASSIGNMENT messages (and the multiple TBF request within a PACKET RESOURCE REQUEST).

· Allow a partial reject with a PACKET ACCESS REJECT message and a partial assignment with a MULTIPLE TBF UPLINK ASSIGNMENT.

Advantages:

· This would harmonise the feature for Iu mode and A/Gb mode.

· It would allow the network to accept the highest priority requests and reject the low priority ones, thus providing better QoS guarantees between MSs in the same area.

· It would also be possible for the network to choose to accept a low priority flow over a high priority one if the low priority were linked to a real-time flow (e.g. SIP signalling flow linked to a real-time conversational flow).

Disadvantages:

· This introduces new states for the mobile where some requests may have been rejected and some are waiting for assignment.  

· New behaviour for the mobile may be considered too complex given the likelihood of the multiple UL TBF being needed in A/Gb mode.

2.1.1 Simultaneous DL, sequential UL

Key features:

Introduce only the MULTIPLE TBF DOWNLINK ASSIGNMENT message.

2.2 Simultaneous UL & DL without partial request reject/assignment

Key features:

· Introduce the MULTIPLE TBF DOWNLINK ASSIGNMENT and MULTIPLE TBF UPLINK ASSIGNMENT messages (and the multiple TBF request within a PACKET RESOURCE REQUEST).

· Restrict the network’s response to a multiple TBF request with either a complete reject of all TBF requests, or an assignment of all TBFs.

Advantages:

· This would reduce the number of states in the mobile, so that there would not be a partial response leaving the MS to wait for the response to the rest of its request.

· The MS would be able to indicate if flows were related by requesting them in a single request message (e.g. VoIP + SIP flows or other correlated multimedia streams).  A total accept or reject decision would then be appropriate for this type of request.

Disadvantages:

· One TBF request would be rejected because of the entire request, this creates an interdependency between TBFs which may be for independent services/reasons (i.e. SRB + URB like)

· MS would then have to re-request the most important TBFs, incurring extra delay.

· The MS would be in charge of re-requesting the rejected TBFs sequentially in the correct order (i.e. performing the QoS/priority evaluation itself).

· The MS may request all its ongoing data flows after cell reselection, including optional or uncorrelated flows.  This may endanger the success of a real-time service if the network cannot support the entire request, thus forcing the MS to re-request all resources. The MS is responsible for ensuring that the requests are reasonable and that its re-request procedure can support the QoS guarantees that various services require.

2.3 Sequential UL & DL where the MS can send only one request at a time
Key features:

· TBFs are always set up individually (i.e. sequentially) using the legacy messages. 

· Multiple TBF requests may or may not be introduced (no real sense in doing so). 

· Only one uplink TBF request can be pending at any time, the MS must wait for a response (reject/assignment) before requesting an additional TBF.

Advantages:

· This would avoid introducing the new MULTIPLE TBF DOWNLINK ASSIGNMENT and MULTIPLE TBF UPLINK ASSIGNMENT messages 

Disadvantages:

· This would incur the greatest delay of all of these options as the mobile must wait for each individual TBF request to be assigned or rejected before requesting additional resources.
· If an MS has data for more than one data/signalling flow to send at any one time, a priority scheme may be needed (same as for GPRS with the addition of r-t services)?

· The MS would not be able to indicate whether flows were related by requesting them in a single request message (e.g. VoIP + SIP flows or other correlated multimedia streams).

< Note: If no multiple message can be sent, is an explicit command for releasing ongoing TBFs needed in the single messages? i.e. is existing assignment still valid or shall current TBF(s) be released upon acting on the new assignment? >

2.4 Sequential UL & DL where requests can be handled in parallel
Key features:

· TBFs are always set up individually (i.e. sequentially) using the legacy messages. 

· Multiple TBF requests may or may not be introduced (no real sense in doing so). 

· More than one single uplink TBF request could be sent by the mobile without waiting for the network to respond to the first uplink TBF request.

Advantages:

· This would avoid introducing the new MULTIPLE TBF DOWNLINK ASSIGNMENT and MULTIPLE TBF UPLINK ASSIGNMENT messages 

· Reduce delays in setting up the lowest priority TBFs (compared to 2.3)

Disadvantages:

· It would introduce additional MS states (e.g. on a PACKET ACCESS REJECT the MS may not return to the PCCCH if there is another TBF request outstanding)

·  The MS would not be able to indicate whether flows were related by requesting them in a single request message (e.g. VoIP + SIP flows or other correlated multimedia streams).

3 TBF reconfiguration

Even if TBFs are established individually, a reconfiguration message is still needed to reconfigure existing TBFs belonging to one MS, for example on cell or frequency change.
It has been agreed to modify the MULTIPLE TBF RECONFIGURATION MESSAGE created for Iu mode so that the coding allows the reconfiguration of TBFs when in either Iu mode or A/Gb mode.

This requires a correction CR to the MULTIPLE TBF TIMESLOT RECONFIGURE message in 44.060 for R5 which was approved at GERAN#12 in GP-023252.

It was commented that a new state should be avoided where the MS has some requests ongoing/being rejected while others have been assigned.  This is true for the reconfiguration as well as the assignment message.

Open question:

On TBF reassignment, is explicit indication needed that previous assignments are no longer valid?  On reconfiguring an MS to another timeslot/frequency, would it be preferable to indicate some TBFs are no longer there?   This would mean introducing a reconfigure/release indicator rather than an assignment/reject indicator as previously proposed.  

4 Decisions required

	2.1
	Simultaneous UL & DL with partial request reject/assignment
	Nokia, Siemens preferred option

	2.2
	Simultaneous UL & DL without partial request reject/assignment
	This may also be acceptable if correlated flows were requested together in one message.  Additional (optional) flows could either be requested in a second multiple message or sequentially as in 2.3 and 2.4.

	2.3
	Sequential UL & DL where the MS can send only one request at a time
	The simplification of procedures does not justify the delays incurred for the lowest priority TBFs; therefore this is not recommended.

	2.4
	Sequential UL & DL where requests can be handled in parallel
	This does not allow synchronised/correlated flows to be requested/handled by the network simultaneously and may not be sufficient for multimedia streams.  Therefore it is not recommended.


It is proposed that 2.1 is adopted so that the solution for GERAN A/Gb mode is aligned with the Iu mode solution by providing a multiple TBF request message (to be used for correlated flows or after cell change) which can be partially rejected.  It is the responsibility of the network to ensure that correlated flows are all treated in the same manner (i.e. all flows accepted or all flows rejected, not a mixture of responses).  It is envisaged that optional or uncorrelated flows could be rejected if the network cannot support the full MS request.

