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Working Assumptions for RTTI blocks
1. Introduction
This contribution briefly summarizes some of the ideas regarding the definition of RTTI blocks/TBFs already outlined in previous papers (e.g. in [1]), in the form of Working Assumptions. This is meant to trigger the discussion about the content of CRs to be drafted against the relevant specifications.

2. Working Assumptions for RTTI blocks

0. Only “4-bursts radio blocks with 10 ms TTI” will be defined. This will be done by transmitting 4 bursts in parallel onto 2 different timeslots. This is more than a working assumption, being already stated in the WID for Latency Reduction.
1. RTTI blocks will reuse EGPRS MCSs (the interleaving scheme/burst mapping will change). 
2. If the RTTI solution is combined with the Fast Ack/Nack Reporting proposal some modifications will be needed to the payload coding, in case where an RLC data block needs to contain a short bitmap, as described in [2],[3]. More precisely, when a bitmap is inserted:
· either less payload bits are encoded. This means that for each MCS there will be a corresponding one in case a bitmap is inserted,
· or the same payload bits are encoded, but the code rate would change. This would also mean the definition of additional Puncturing Schemes for each MCS.
This issue is further handled in [4]. In any case the discrimination between legacy and modified MCS / Puncturing Schemes (in case a bitmap is inserted) will be based on a flag in the header indicating the presence of a bitmap.
3. No additional stealing flags will be defined, nor additional USF fields in DL RTTI blocks 

4. If an RTTI block is transmitted in the first 10 ms of a 20 ms time unit, then another RTTI block will follow. This is because legacy MSs assume that transmission of radio blocks is synchronized on a 20 ms TTI basis.
5. If RTTI TBFs are multiplexed with legacy TBFs, two RTTI blocks transmitted in the DL in the same time unit of 20 ms will have to use the same modulation type. This is needed to allow legacy MSs to read the stealing flags and to perform USF decoding.
6. If RTTI TBFs are multiplexed with legacy TBFs, the stealing flags of two RTTI blocks transmitted in the DL in the same time unit of 20 ms will have to be set to indicate on both DL timeslots either CS4 (in case of GMSK modulation), MCS5-6 or MCS7-9. This is needed at least to allow legacy MSs to perform USF decoding. Note that this means that it is not possible to switch to/from MCS5/6 from/to MCS7/8/9 in the DL in the same 20 ms time unit.
7. If RTTI TBFs are not multiplexed with legacy TBFs, the modulation type can be changed in the DL every 10 ms
8. If RTTI TBFs are not multiplexed with legacy TBFs, the stealing flags of each single RTTI block transmitted in the DL will have to be redefined in order to indicate MCS1-4, MCS5-6 or MCS7-9 (according to the RTTI block MCS) on a 10 ms basis.
9. A MS in RTTI TBF mode will not have to distinguish between EGPRS MCSs and RTTI MCSs on the same resources.
10. If RTTI TBFs are multiplexed with legacy TBFs, in case of GMSK modulation, a MS in RTTI TBF mode will only have to distinguish between two different cases:
· A MS in RTTI TBF mode will identify a block as a “GMSK RTTI block” (after 10 ms, as required) by detecting (part of) the legacy stealing flags set to indicate CS4:

· For the first RTTI block in the 20 ms time unit, the MS would have to discriminate between ‘0,0,0,1’ (first 4 stealing flags to indicate CS4) and the other initial 4-bit configurations to indicate CS1/CS2/CS3 (on both timeslots).
· For the second RTTI block in the 20 ms time unit, the MS could use all the stealing flags in the 20 ms time unit, i.e. it could discriminate between ‘0,0,0,1,0,1,1,0’ (stealing flags to indicate CS4) and the other stealing flags settings indicating CS1/CS2/CS3 (on both timeslots).
· A MS in RTTI TBF mode will be able to read a CS1-coded block (after 20 ms) by detecting the legacy stealing flags set to indicate CS1. 
11. If RTTI TBFs are multiplexed with legacy TBFs, in case of 8-PSK modulation, a MS in RTTI TBF mode will only have to distinguish between two different cases:

· A MS in RTTI TBF mode will identify a block as a “MCS5/6 RTTI block” (after 10 ms, as required) by detecting (part of) the legacy stealing flags set to indicate MCS5/6.
· Alternatively, a MS in RTTI TBF mode will identify a block as a “MCS7/8/9 RTTI block” (after 10 ms, as required) by detecting (part of) the legacy stealing flags set to indicate MCS7/8/9.
Note:

· For the first RTTI block in the 20 ms time unit, the MS would have to discriminate between ‘0,0,0,0’ (first 4 stealing flags to indicate MCS5&6) and the other initial 4-bit configurations to indicate MCS7,8&9, i.e. ‘1,1,1,0’ (on both timeslots).
· For the second RTTI block in the 20 ms time unit, the MS could use all the stealing flags in the 20 ms time unit, i.e. it could discriminate between ‘0,0,0,0,0,0,0,0’ (stealing flags to indicate MCS5&6) and the other stealing flags settings indicating MCS7,8&9, i.e. ‘1,1,1,0,0,0,0,1’ (on both timeslots).
12. If RTTI TBFs are not multiplexed with legacy TBFs, a MS in RTTI TBF mode will have to distinguish between three different cases: MCS1-4, MCS5-6 and MCS7-9 by the reading the stealing flags received on the two DL timeslots in 10 ms (according to WA 8 above)
13. If RTTI TBFs are multiplexed with legacy TBFs, a MS in RTTI TBF mode will read:
· the USF allowing UL transmission in the first 10 ms of the next 20 ms time unit during 4 TDMA frames (i.e. legacy USF decoding) on the first allocated DL timeslot 

· the USF allowing UL transmission in the second 10 ms of the next 20 ms time unit during 4 TDMA frames (i.e. legacy USF decoding) on the second allocated DL timeslot
With this proposal a MS in RTTI TBF mode would have to wait 20 ms to read the 2 USFs on the 2 allocated DL timeslots, so the USF would anyway refer to a point in time 20 ms ahead. 
14. If RTTI TBFs are not multiplexed with legacy TBFs, USFs will be coded using the same 4 bursts used for a DL RTTI block. In this case a MS in RTTI TBF mode will read the USF allowing UL transmission in the next 10 ms time unit during 10 ms on 2 different DL timeslots. The USF would therefore refer to a point in time 10 ms ahead.
15. During the RTTI TBF establishment procedures it will be specified whether the USF has to be read per timeslot in 20 ms (scenario where multiplexing with legacy TBFs is needed) or in 10 ms on 2 different timeslots (scenario where multiplexing with legacy TBFs is not needed).
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