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RTTI blocks & (Extended) Dynamic Allocation

1. Introduction

As part of the discussions regarding latency reduction, a “simple” RTTI solution has been proposed in a few documents ([1], [2]). One of the aspects of such proposal not fully explored so far is how Dynamic Allocation and Extended Dynamic Allocation would work in case of RTTI TBFs.

2. Impact on Dynamic Allocation

The first quite obvious change is that Dynamic Allocation for RTTI TBFs would no longer work on a per timeslot basis, but on a per “timeslot pair” basis. 

This is true whether the USF has to be read per timeslot in 20 ms (if multiplexing with legacy TBFs is needed) or the USF has to be read in 10 ms on 2 different timeslots (if multiplexing with legacy TBFs is not needed). It is assumed that only an even numbers of timeslots can be assigned (and allocated) in both directions in case of RTTI TBFs.

2.1. Packet Transfer Mode

Let’s first consider the case of PS services only. With the assumptions above, only the following assignments are possible: 2+2, 4+2 and 2+4 (provided that they are supported by the mobile station’s multislot class)
. The first two cases are straightforward, as Dynamic Allocation can be used
 (with the necessary modifications). The latter case requires Extended Dynamic Allocation. 

2.2. Dual Transfer Mode

The second important change, already anticipated in [3], is related to the support of RTTI DTM configuration (CS component + RTTI TBFs). As described in [3], 3+3 RTTI DTM configurations are possible (2 PS timeslots in the uplink and 2 in downlink), as shown in Figure 1, where the downlink CS timeslot is located between the two PS timeslots, and in Figure 2, where in the downlink the two PS timeslots are contiguous and the CS timeslot is located at the end.  
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Figure 1 - RTTI DTM Configuration (CS TS between the 2 PS DL TS)
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Figure 2 - RTTI DTM Configuration (CS TS after the 2 PS DL TS)

The configuration shown in Figure 1 could also be ‘shifted’ along the TDMA frame; in order to satisfy the frequency hopping assumption, the CS timeslot can only be located on TS1 to TS5. Similarly, the configuration shown in Figure 2 could also be ‘shifted’ along the TDMA frame, and in order to satisfy the frequency hopping assumption the CS timeslot can only be located on TS2 to TS6.  In all cases we can see that the CS timeslot can never be located either on TS0 or TS7.  

As shown in the figures above, in RTTI DTM configurations it is not always possible for the MS to read USFs, either legacy “20 ms USFs” (i.e. when multiplexing with legacy TBFs is needed) or new “10 ms USFs” (when multiplexing with legacy TBFs is not needed), in downlink timeslots corresponding to all uplink timeslots. For instance, in Figure 1 the MS cannot read downlink TS3. In this case, rather than resorting to EDA as in the case of normal TTI, some modification to Dynamic Allocation for RTTI TBFs is required in order to schedule RTTI blocks in the uplink.

In case of legacy “20 ms USF” operation a form of timeslot mapping can be applied to the Dynamic Allocation procedure such that the USF received in the lowest numbered assigned downlink timeslot (TS0 in Figure 2) relate to permission to send in the lowest numbered assigned uplink timeslot (TS1 in Figure 2). This also applies for the next lowest numbered timeslots assigned in uplink (TS3 in Figure 2) and downlink (TS1 in Figure 2). More generally, a rule should be defined to clarify which timeslot pair in the downlink (where the two timeslots are not necessarily contiguous) refers to which timeslot pair in the uplink (where the two timeslots are not necessarily contiguous).

In case of “10 ms USF” operation the USF will be transmitted on both downlink timeslots at the same time, but granting permission to transmit on a different uplink timeslot pair. So a mapping between assigned uplink and downlink timeslots still needs to be defined. As an example Figure 3 shows a mobile station with a 3+3 configuration as in Figure 2 that receives a valid “10 ms USF” in downlink timeslots 0 and 1. In this case, using the proposed modification to the Dynamic Allocation rules, the mobile station will transmit an RTTI block in the subsequent 2 TDMA frames on uplink timeslots 1 and 3.


[image: image3]
Figure 3 - MS sends one 4-burst RTTI blocks scheduled by RTTI USF_B

3.  Impact on Extended Dynamic Allocation

Similar changes would apply to EDA. Also in this case the procedure would work on a per “timeslot pair” basis: only even numbers of timeslots can be assigned (and allocated) in both directions, thus putting some restrictions on the number of allowed configurations. One possible way to counterbalance this lack of flexibility is to remove the current restriction in TS 45.002 that the parameter “Sum” of the MS multislot class applies to the mobile station’s timeslot assignment.  For RTTI TBFs, the parameter “Sum” could refer to the allocation rather than the assignment. In other words, the “Sum” needs to be respected only on a dynamic basis (i.e. within every TDMA frame) while during the assignment phase more than “Sum” UL+DL timeslots could be assigned to the mobile station (but still respecting the constraints on Rx and Tx for the MS multislot class). 

By removing this restriction, it would be possible for the network to assign 4+4 timeslots to a single mobile; however, the allocations within each TDMA frame will always be such that the constraint given by the parameter “Sum” is satisfied.

If this proposal is considered acceptable, this restriction could be removed for Release 7 mobiles not only for RTTI TBFs, but also for normal TBFs (EDA and non-EDA), in order to extend this flexibility also to other types of services.

4. Conclusion

Dynamic Allocation and Extended Dynamic Allocation rules would require some changes in case of RTTI TBFs:

· A modified form of (Extended) Dynamic Allocation for RTTI TBFs is required, where the mapping between downlink and uplink timeslot pairs in defined during the assignment procedure (and where the timeslots constituting the pairs are not necessarily contiguous).

· The restriction on the parameter “Sum” as a requirement to be respected during the timeslot assignment phase could be removed.

It is suggested that these changes are considered when preparing (draft) CRs at the next meeting to the relevant specifications.
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� It is assumed that for the types of services for which RTTI is beneficial, one or more TBFs are required in each direction. 


� As shown in Table 6.4.2.2.1 of TS 45.002, in the case of concurrent uplink and downlink TBFs, Dynamic Allocation can be used in all cases when u < 3.
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