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Discussion on 
Enhanced Flexible Timeslot Assignment
1 Introduction

In [1] the concept of Enhanced Flexible Timeslot Assignment, EFTA, was introduced as a mode of operation that allows a mobile station to be assigned uplink and downlink PDCH resources that overlap in time. A mobile station operating in EFTA mode shall prioritize uplink radio block transmission over attempting to read downlink radio blocks, but shall always attempt to read downlink radio blocks on its assigned downlink resources if it has nothing to transmit. The mobile station shall schedule uplink radio block transmissions such that it maximizes the number of downlink radio blocks it can read during any given radio block period.  EFTA thus allows for a much more flexible approach to handling the timeslot resources as compared to the regular system or even when using Flexible Timeslot Allocation, FTA. In [2] the expected performance gain of EFTA for the downloading of a 250kb web-page and the downloading of a 1MByte file using FTP were performed in a simulated environment. The detailed implementation and description of EFTA is given by the accompanying CRs [3], [4] and [5].
The purpose of this discussion paper is to address the questions and concerns that were raised during the GERAN#40 meeting in Miami, Nov 2008.
2 Response to concerns about EFTA from GERAN#40
2.1  Concern #1: Violation of 3GPP TS 45.002

It was argued that EFTA violates 3GPP TS 45.002 where it in Annex B.1. is said that “…no transmit TS shall be occur between receive TS within a TDMA frame” and similarly that “…no receive TS shall occur between transmit TS within a TDMA frame”. This was acknowledged, however, it should be understood that the EFTA concept defines operation where the legacy rules limiting the performance considerably, are no longer valid. Unfortunately, the earlier EFTA CR to 3GPP TS 45.002 submitted to the GERAN#40 meeting failed to account for this, something that now have been rectified in the new CR [5] by in Annex B.1 modifying the descriptions of Tx and Rx as follows:
Original text:

Rx:


Rx describes the maximum number of receive timeslots that the MS can use per TDMA frame. The MS must be able to support all integer values of receive TS from 0 to Rx (depending on the services supported by the MS). The receive TS need not be contiguous. For type 1 MS, the receive TS shall be assigned within window of size Rx, and no transmit TS shall occur between receive TS within a TDMA frame.

Tx:


Tx describes the maximum number of transmit timeslots that the MS can use per TDMA frame. The MS must be able to support all integer values of transmit TS from 0 to Tx (depending on the services supported by the MS). The transmit TS need not be contiguous. For type 1 MS, the transmit TS shall be assigned within window of size Tx, and no receive TS shall occur between transmit TS within a TDMA frame.

Modified text (changes highlighted in underlined red):

Rx:


Rx describes the maximum number of receive timeslots that the MS can use per TDMA frame. The MS must be able to support all integer values of receive TS from 0 to Rx (depending on the services supported by the MS). The receive TS need not be contiguous. For type 1 MS, the receive TS shall be assigned within a window of size Rx, and no transmit TS shall be assigned such that it occurs on or between the assigned receive TS within a TDMA frame. An exception to this is when Enhanced Flexible Timeslot Assignment (see 3GPP TS 24.008) is used, in which case the assigned transmit TS may occur on or between the assigned receive TS within a TDMA frame (i.e. the transmit and receive windows may overlap) and the MS may therefore choose to attempt downlink reception during the time period spanned by assigned transmit TS not used for RLC/MAC block transmission.

Tx:


Tx describes the maximum number of transmit timeslots that the MS can use per TDMA frame. The MS must be able to support all integer values of transmit TS from 0 to Tx (depending on the services supported by the MS). The transmit TS need not be contiguous. For type 1 MS, the transmit TS shall be assigned within a window of size Tx, and no receive TS shall be assigned such that it occurs on or between the assigned transmit TS within a TDMA frame. An exception to this is when Enhanced Flexible Timeslot Assignment (see 3GPP TS 24.008) is used, in which case the assigned receive TS may occur on or between the assigned transmit TS within a TDMA frame (i.e. the receive and transmit windows may overlap) and the MS may therefore choose to attempt downlink reception during the time period spanned by assigned transmit TS not used for RLC/MAC block transmission. 

The same modifications are also done to Annex B.4, which describes dual carrier operation.
2.2 Concern #2: Potential problems with Link Adaptation

It was also commented that EFTA may cause potential problems with the uplink link adaptation, since it is not possible for the network to know if a non-received radio block after USF scheduling of the MS is because of poor radio or because the MS had nothing to transmit. This is a non-issue and especially no issue that would be introduced with the EFTA mode of operation since the same problem is already present today when extended uplink TBF mode is used and the EXT_UTBF_NODATA in the GPRS Cell Options IE is set (which was introduced in Rel-6). In such case, the mobile station may refrain from sending a PACKET UPLINK DUMMY CONTROL BLOCK message when there is no other RLC/MAC block ready to send in an uplink radio block allocated by the network. More details are provided in Section 9.3.1b.2 and Section 12.24 of 3GPP TS 44.060. This is therefore not a new issue introduced by EFTA, and it should be fairly straightforward in the implementations to take care of this in the same manner whenever EFTA is enabled.
For the downlink link adaptation, the network can (since it is in full control of the scheduling of downlink data as well as the scheduling of USFs for uplink transmission) keep track of when potential collisions may occur. Thus if a downlink transmitted block is reported as not received by the MS during instances of potential collision (including the needed switching times), but an uplink radio block sent from the MS has been received by the network for these instances, then the network can assume that the downlink blocks of concern were lost due to that the mobile simply was not listening but rather was transmitting (or switching to or from transmission). The cases where the network determines that a collision may have occurred may be further analysed to determine if significant energy is still received from the MS when an uplink radio block is not received on a USF scheduled time slot/timeslot-pair. When no significant energy is received during a potential collision then the network may factor this into link adaptation decisions it makes for the downlink. When significant energy is received during a potential collision event but a corresponding uplink radio block is not actually recovered then the network may avoid factoring this event into link adaptation decisions it makes for the downlink. The energy thresholds used by the network in making these decisions can be left as implementation specific issues.
2.3 Concern #3: What is the difference compared to using MS classes 19-29?
Another question that was raised at the GERAN#40 meeting is what the difference is between the usage of EFTA and the already existing Multislot classes 19-29, which already today do not have to obey the limitation of the Sum-parameter (just says N/A in Table 6.4.2.2.1 in 3GPP TS 45.002) and allows for the assignment of overlapping uplink and downlink resources even though these are Type 1 terminals.

The answer is that a mobile station of Multislot class 19-29 without the support for EFTA, can be assigned on overlapping resources, but cannot be allocated on all of them (i.e. the TS assignments may ignore the sum-parameter but the per TDMA frame TS allocations must respect the sum-parameter. From Table 6.4.2.2.1 in 3GPP TS 45.002 it is seen that, because of this, these Multislot classes may only use its high or maximum timeslot capabilities in the case with only one TBF ongoing at a time. In the case of simultaneous uplink and downlink TBFs, they are still limited by the switching times etc. and allows for nothing better than d+u=5 at best. In could be possible to have e.g. a Multislot class 29 terminal being scheduled on all 8 TS in downlink during one TTI and 8 TS in the uplink during the next TTI (or more if using USF_GRANULARITY). This is however a very non-optimal solution since, as argued for the benefit of EFTA, the network never knows exactly the current state of the transmit buffer(s) of the mobile station, and thus cannot determine this in an optimal way. 
2.4 Concern #4: Possible EFTA Use Cases

Finally, some questions were also raised about the cases for which EFTA can be used. With the current set of proposed CRs, it is e.g. possible to use EFTA for…
· … both Extended Dynamic Allocation, EDA, as well as for Dynamic Allocation, DA, mode of operation (where the latter will obviously limit the number of uplink TS that can be allocated for a given radio block period due to the fact that the MS must be reading the assigned downlink timeslots to check USF values), 

· … both BTTI as well as for RTTI (where for the latter both BTTI and RTTI USF mode is supported)
· … both Single-Carrier as well as Dual-Carrier operation.

· … both legacy as well as EDGE Evolution capable networks/terminals. 
3 Conclusions and Discussion
This paper has discussed EFTA related concerns and provided clarifications and answers to questions that were raised during the GERAN#40 meeting in Miami, US. 

With respect to what have been argued in this paper, the modifications to the set of accompanying CRs [3] through [5], as well as the previously shown gains of EFTA as shown in the earlier discussion papers [1] and [2], it is proposed that the concept of EFTA and its corresponding set of CRs of [3], [4] and [5] are endorsed by GERAN2.
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