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Working Assumptions for RTTI blocks
1. Introduction
This contribution provides a list of updated Working Assumptions regarding the definition of RTTI blocks/TBFs, based on principles already outlined in previous papers (e.g. in [1][2]). 
WAs endorsed at GERAN2#33bis are highlighted in green. Still open WAs are highlighted in red.

Some proposed text for a CR to TS 43.064 reflecting some of the listed Working Assumptions is included in Annex A.

2. Working Assumptions for RTTI blocks

1. 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. [Already stated in the WID]
2. Two options will be specified:
· Multiplexing with legacy (i.e. BTTI) TBFs: the USF has to be read per timeslot in 20 ms 
· No multiplexing with legacy (i.e. BTTI) TBFs: USF has to be read in 10 ms on 2 different timeslots 
[Already stated in the WID]
3. Whether the USF has to be read in 20 or in 10 ms on 2 different timeslots will be defined during the RTTI TBF establishment procedures. [Already endorsed at GERAN#31]
4. PDCH pairs cannot be assigned so that they partially overlap. [Endorsed at GERAN2#33bis]
5. RTTI blocks will reuse EGPRS MCSs (the interleaving scheme/burst mapping will change). [Already endorsed at GERAN#31]
6. The Fast Ack/Nack Reporting procedure can be used for RTTI TBFs. As for BTTI configurations, this means the definition of additional Puncturing Schemes for each MCS to allow the inclusion of a PAN field in the radio block. [Already endorsed at GERAN#32]
7. A MS assigned a DL RTTI TBF on one or more PDCH pairs only needs (i.e. it shall only attempt) to decode RTTI blocks (and not BTTI blocks) on those PDCH pairs. [Endorsed at GERAN2#33bis]
8. No additional stealing flags will be defined, nor additional USF fields in DL RTTI blocks [Already endorsed at GERAN#31]
9. 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 obvious in the no multiplexing case and valid also in the multiplexing case because legacy MSs assume that transmission of radio blocks is synchronized on a 20 ms TTI basis. [Already endorsed at GERAN#31]
---- In the following RTTI USF are assumed, i.e. no multiplexing with legacy (i.e. BTTI) TBFs ---

10. If RTTI TBFs are not multiplexed with legacy (i.e. BTTI) TBFs, the modulation type can be changed in the DL every 10 ms. [Already endorsed at GERAN#31]
11. If RTTI TBFs are not multiplexed with legacy (i.e. BTTI) 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. [Endorsed at GERAN2#33bis for single carrier configuration. Still open for DCDL configuration]
12. As a consequence of WAs 4 and 11, In an RTTI-DTM configuration, e.g. DL: TS0: ps, TS1: cs, TS2: ps; UL: TS1: cs, TS2: ps, TS3: ps, the RTTI USF is sent on DL TS0 and TS2 -> DL PDCH pair where the USF in sent is different form the UL PDCH pair where RTTI blocks are transmitted (if other solutions are find in the future this WA might change) [Endorsed at GERAN2#33bis for single carrier configuration].
13. If RTTI TBFs are not multiplexed with legacy TBFs, the stealing flags of each single RTTI block transmitted in the DL should also be sent in 10 ms in order to indicate RTTI Header Type 1 (to indicate RTTI MCS7-9), RTTI Header Type 2 (to indicate RTTI MCS5-6) or RTTI Header Type 3 (to indicate RTTI MCS1-4) on a 10 ms basis. The legacy stealing flag settings – but interleaved on two PDCHs in 10 ms - would be used to indicate the corresponding header types. [Already endorsed at GERAN#31]
14. If RTTI TBFs are not multiplexed with legacy (i.e. BTTI) TBFs, also control blocks have to be sent in 10 ms. [endorsed at GERAN2#33bis]
15. For control blocks, MCS1 will be used to code the payload. A new RTTI Header Type indicating “Control block” is needed. [still open]
16. One option to indicate the new RTTI header type “Control block” is to use the same stealing flag configuration as the one used to indicate RTTI Header Type 3, but with a different “extra” stealing flags (see TS 45.003) configuration, but this is FFS. [still open]
Consequences of WAs 13-14:
· If RTTI TBFs are not multiplexed with legacy (i.e. BTTI) TBFs, a MS in RTTI TBF mode will have to distinguish between 4 different cases: RTTI Header Types 1, 2, 3 and “Control block”, by the reading the stealing flags received on the two DL timeslots in 10 ms.
---- In the following BTTI USF are assumed, i.e. multiplexing with legacy (i.e. BTTI) TBFs ---

17. If RTTI TBFs are multiplexed with legacy (i.e. BTTI) TBFs, if the USF field needs to be read by some MS, 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. [endorsed at GERAN2#33bis]
18. If RTTI TBFs are multiplexed with legacy (i.e. BTTI) 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 timeslot of the corresponding DL PDCH pair
· 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 timeslot of the corresponding DL PDCH pair

[Still open]
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 refer to a point in time 20 ms ahead.
19. Also when RTTI TBFs are multiplexed with legacy (i.e. BTTI) TBFs, DL PDCH pairs used to transmit radio blocks in the downlink cannot partially overlap with DL PDCH pairs used to provide USFs for uplink RTTI TBFs. [Still open]
Consequences of WA 18-19 (if agreed):
· The same DL PDCH pair used to convey DL RTTI block is used to signal the two “20 ms USFs” needed to allocate UL RTTI blocks. For example, this means that:
· In a RTTI-DTM configuration DL: TS0: ps, TS1: cs, TS2: ps; UL: TS1: cs, TS2: ps, TS3: ps, one BTTI USF is sent on DL TS0 and while the other BTTI USF is sent on DL TS2.  
· In a DCDL configuration: DL: TS0 on c1 and c2; UL: TS0 and TS1 on c1, one BTTI USF is sent on DL TS0 on carrier c1 while the other BTTI USF is sent on DL TS0 on carrier c2.  
20. If RTTI TBFs are multiplexed with legacy (i.e. BTTI) TBFs, in case two RTTI blocks are transmitted in the DL in the same time unit of 20 ms using GMSK modulation, the stealing flags of two RTTI blocks have to be set to indicate CS4 on both DL timeslots. This is needed to allow legacy MSs to perform USF decoding. [Already  endorsed at GERAN#31]
21. If RTTI TBFs are multiplexed with legacy (i.e. BTTI) TBFs, in case two RTTI blocks are transmitted in the DL in the same time unit of 20 ms using 8PSK modulation, in order to distinguish between RTTI MCS7-9 and RTTI MCS5-6, the stealing flags transmitted on both DL timeslots have to indicate RTTI Header Type 1 or RTTI Header Type 2 on a 10 ms basis. The legacy stealing flag settings – but interleaved on two PDCHs in 10 ms - would be used to indicate the corresponding header types (as in WA 11). [endorsed at GERAN2#33bis]
22. Also when RTTI TBFs are multiplexed with legacy (i.e. BTTI) TBFs, control blocks for RTTI TBFs have to be sent in 10 ms. CS1 will not be used.  [endorsed at GERAN2#33bis]
23. For control blocks MCS1 will be used to code the payload. But a new RTTI Header Type indicating “Control block” is needed. [still open]
24. One option to indicate the new header type is to set the stealing flags to indicate CS4 on both DL timeslots, but with a different “extra” stealing flags (see TS 45.003) configuration (as in WA 14) but this is FFS. [still open]
Consequences of WAs 20-22:
· If RTTI TBFs are multiplexed with legacy (i.e. BTTI) TBFs, a MS in RTTI TBF mode will have to distinguish:

· Between RTTI Header Type 3 and RTTI Header Type “Control block” (by looking at the extra stealing flags)  when GMSK modulation is detected
· Between RTTI Header Type 1 and 2 (by looking newly defined configuration of stealing flags) when 8PSK modulation is detected
---- The following applies to both multiplexing and no multiplexing scenarios  ---

25. Both Dynamic Allocation and Extended Dynamic Allocation will be used for TBFs in RTTI configuration. A “pair-wise DA” and a “pair-wise EDA” will be defined.  Both “pair-wise DA” and “pair-wise EDA” can make use of Flexible Timeslot Assignments (see TS 45.002). [Endorsed at GERAN2#33bis]
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Annex A – proposed text for a CR to TS 43.064
3.3.5 Reduced TTI configuration

In a reduced TTI configuration, a radio block consisting of four bursts is sent using two PDCHs during two consecutive TDMA frames where two of four bursts are sent on one PDCH while the remaining two are sent on the other. In a reduced TTI configuration, two radio blocks can be transmitted in a basic radio block period, i.e. in four TDMA frames.
NOTE: 
The term “basic radio block period” refers the time needed to transmit a radio block using one PDCH only, i.e. when the radio block is transmitted in a “basic TTI configuration”, while the term “RTTI radio block period” refers the time needed to transmit a radio block in a reduced TTI configuration.
In a reduced TTI configuration, a downlink TBF assignment consists of 2*x PDCHs (x= 1…8), i.e. the PDCHs are paired, resulting in up to 8 PDCH pairs per TBF, so that a reduced TTI can be realized. The two PDCHs constituting a downlink PDCH pair are not necessarily contiguous. In the downlink the two PDCHs, constituting a PDCH pair, may be on different carriers (two carriers at maximum), see sub-clause 3.3.4. In a reduced TTI configuration, an uplink TBF assignment consists of 2*y PDCHs (y= 1…4), i.e. the PDCHs are paired, resulting in up to 4 PDCH pairs per TBF, so that a reduced TTI can be realized. The two PDCHs constituting an uplink PDCH pair are not necessarily contiguous. For an uplink TBF in a reduced TTI configuration USFs can be sent in two ways:

-
RTTI USFs: the USF is sent in one RTTI block period, i.e. the USF is mapped on four bursts transmitted on a downlink PDCH pair during two consecutive TDMA frames. The USF allocates resources for radio blocks in the following RTTI radio block period(s).

-
BTTI USFs: USFs are transmitted in a basic radio block period. One USF is mapped on four bursts transmitted on the first PDCH of a downlink PDCH pair during four consecutive TDMA frames. This USF allocates resources for radio blocks in the first 2 TDMA frames of the following basic radio block period(s). A second USF is mapped on four bursts transmitted on the second PDCH of a downlink PDCH pair during four consecutive TDMA frames. This USF allocates resources for radio blocks in the second 2 TDMA frames of the following basic radio block period(s).

Corresponding downlink PDCH pairs where USFs are sent to schedule radio blocks on uplink PDCH pairs are signaled by the network at TBF establishment/reconfiguration, together with the indication of the USF mode (i.e. either RTTI or BTTI) to use for the TBF.
In downlink (respectively uplink) direction, TBFs in a reduced TTI configuration sharing downlink (respectively uplink) PDCHs shall be assigned the same PDCH pairs on the shared resources, i.e. PDCH pairs for different TBFs in a given direction cannot be assigned so that they partially overlap. Furthermore, PDCH pairs used to transmit radio blocks in the downlink cannot partially overlap with PDCH pairs used to provide USFs for uplink TBFs in a reduced TTI configuration.
The PDCH pair(s) where the PACCH can be allocated may be different from the PDCH pair(s) in the opposite direction (e.g. when TBF is assigned a downlink PDCH pair consisting of PDCHs belonging to different downlink carriers and the uplink PACCH is assigned two PDCHs on same uplink carrier).

For a given mobile station, in each direction, the same TTI configuration shall be used for all TBFs (and PACCHs) assigned with one or more PDCH(s) in common in that direction. If a TBF is assigned on completely different PDCH(s) the TTI used may be different.

A PDCH may be shared between reduced TTI and basic TTI TBFs (assigned to different mobile stations). A PDCH pair may also be assigned to only support reduced TTI TBFs.

Reduced TTI configuration is not supported in GPRS mode.
�To consider USF GRANULARITY 1 (We might want to delete this)


�To consider USF GRANULARITY 1. This is needed





