
3GPP TSG-RAN WG1 Meeting #53b
R1-082399
Warsaw, Poland, 30 June – 4 July 2008

Source:
Panasonic, Motorola
Title:
Modulation order determination for uplink retransmissions

Agenda Item:
6.3
Document for:
Discussion and Decision
1 Discussion and proposal

In RAN1#52 [1] it has been agreed that the modulation order in case of uplink retransmissions triggered by a PDCCH indicating MCS_index=29-31 is determined by the modulation order signaled for the “initial” transmission of the same transport block. This is also captured in the respective CR [2], which has been agreed in RAN1#53.

In contrast, RAN2 decided that for uplink non‑adaptive retransmissions without a PDCCH, the MCS level is determined by the MCS level used in “the last made transmission attempt” [3], which means that the modulation order is determined by the “most recent” uplink (re)transmission of the transport block. The reason is that the resource allocation in case of non‑adaptive retransmissions is identical to the previous (re)transmission and, therefore, the modulation order should be also identical.

In case of uplink retransmissions triggered by a PDCCH signaling MCS_index=29-31 (indicating RV1-3 without modulation information) the behavior should be aligned with the non-adaptive retransmission case in order to simplifiy the UE and eNodeB implementation. Otherwise, the modulation order for non‑adaptive and adaptive retransmissions (triggered by MCS_index=29-31) need to be derived differently even in the same HARQ process.
Moreover, in many cases the resource allocation size for the current retransmission may be more similar to the resource allocation size of the most recent retransmission compared to the initial transmission, which in turn suggests deriving the modulation order from the most recent retransmission/PDCCH.

In terms of error cases, e.g. missed PDCCHs, we do not identify a major difference between the two cases. That is, in case the modulation order is derived from the initial PDCCH, a modulation mismatch between eNodeB and UE in case of a missed initial PDCCH by the UE (and undetected by eNodeB) may occur. Likewise, in case the modulation order is derived from the most recent PDCCH, a modulation mismatch between eNodeB and UE in case of a missed most recent PDCCH (carrying modulation information, i.e. MCS_index=0-28) by the UE (and undetected by eNodeB) may occur.

Therefore, we propose to change the determination of the modulation order for uplink retransmissions triggered by a PDCCH indicating MCS_index=29-31 such that it is determined by the “most recently” signaled modulation order for the same transport block.
The according required change to section 8.6.1 in 36.213 is shown below.

--------------------------------------------------------------

8.6.1

Modulation order and redundancy version determination 
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, the modulation order (
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) is determined as follows:
· If the UE is capable of supporting 64QAM in PUSCH and has not been configured by higher layers to transmit only QPSK and 16QAM, the modulation order is given by 
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in Table 8.6.1-1.
· If the UE is not capable of supporting 64QAM in PUSCH or has been configured by higher layers to transmit only QPSK and 16QAM, 
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is first read from Table 8.6.1-1. The modulation order is set to 
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· If the UE is to transmit the PUSCH in bundled mode and
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], the modulation order is set to 
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For
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, the modulation order is assumed to be as determined from DCI transported in the most recent PDCCH for the same transport block using 
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except for the following case. If
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, the “CQI request” bit in DCI format 0 is set and
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, the modulation order is set to 
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The UE shall use
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and Table 8.6.1-1 to determine the redundancy version (rvidx) to use in the physical uplink shared channel.
…
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