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1 Introduction
At RAN1#57, the codeword to layer mapping was agreed for up to eight layer transmission [1]. The agreement implies that in a HARQ retransmission of a codeword, the same number of layers is used as in the initial transmission, following the same principle as in Rel.8. A single codeword could thus be mapped to multiple layers in case of retransmissions, but not in initial transmissions where a single codword transmission always is mapped to a single layer.
This retransmission principle has the benefit of not limiting single codeword retransmissions to use fewer encoded bits than the original transmission since the number of used layers is maintained in retransmissions. It further means that exactly the same bits can be retransmitted, i.e. Chase combining is supported [3] which simplifies the transmitter complexity since for the retransmitted codeword exactly the same modulated symbols and PDSCH-to-RE mapping could be used in a retransmission as in the first transmission. There is thus no need to repeat the rate matching, interleaving and modulation in the transmitter when this principle is utilized. Operation with Chase combining also has lower memory requirements which could be important with many HARQ processes, especially in the case of carrier aggregation.   
Furthermore, there is an agreement from RAN1#56bis regarding the demodulation reference signals (DM-RS) overhead
 [2]: 

· DM-RS

· Rank 1 transmission: 12 REs per RB (same overhead as Rel-8)

· Rank 2 transmission: 12 REs per RB to be confirmed

· Rank 3-8 transmissions: max 24 REs (total) per RB

· Strive for same REs per antenna port in  each Rank
This working assumption implies that the DMRS overhead somewhat scales with the number of transmitted layers. However, this also means that the amount of physical resources, or REs per RB available for PDSCH is dependent on the number of used layers. If a first transmission of two codewords use more than two layers and a retransmission of one of the codewords use only one or two layers, the number of REs available for PDSCH will change, thereby excluding Chase combining. 
Our view is that Chase combining type of HARQ operation is an essential baseline retransmission mode in Rel.8 and should be fully supported in Rel.10. The way to support this is discussed in the next section.
2 Resource mapping to support Chase combining in Rel.10
To support HARQ retransmission with Chase combining, it must be possible to use exactly the same number of resource elements in a retransmission of a codeword as in its initial transmission. This could easily be accomplished by configuring the same PDSCH-to-RE mapping for a codeword in its retransmission as in its initial transmission in analogy with the decision on keeping to codeword to layer mapping in retransmissions as discussed above.
When the rank of the initial transmission is three, four or five, 24 REs per RB pair is reserved for DM-RS and in a retransmission using rank 1 or 2, currently only 12 REs per RB pair are reserved for DM-RS. 
Therefore, we suggest to make Rel.10 support Chase combining by maintaining the same 24 REs also reserved in a retransmission of a PDSCH even though the rank may be 1 or 2. Hence, the same RE and layer mapping to a PRB of a codeword is used in a retransmission as in its initial transmission.
The use of these 12 “unused” REs (per RB pair) in a retransmission should be further investigated, for example
· Leave “unused” REs empty but move power to other RE in same OFDM symbol (e.g. DM-RS boosting) in the retransmission
· Utilize the “unused” REs for additional DM-RS for the layer(s) that are transmitted in the retransmission. In this case we need to specify additional rank 1 and 2 DM-RS that use 24 REs per RB pair for use in retransmissions only.
· Transmit non-precoded CSI-RS on these “unused” REs in retransmissions to improve the channel measurement performance of this scheduled UE.
3 Conclusions
It has been identified that the recent decisions in RAN1 excludes full support of Chase combining type of HARQ retransmissions in Rel.10. This has an impact on the minimum complexity of the transmitter and also on the memory requirements of UEs, especially when carrier aggregation is used and the number of HARQ processes may be large. The remedy is to allow for the same PDSCH to RE resource mapping in a retransmission as in an initial transmission of a codeword by keeping the same number of REs reserved for DM-RS in the retransmission as in the initial transmission.

We suggest than RAN1 agrees to this principle and study further how the “unused” REs should be utilized.
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� Note that RB should be interpreted as “RB pair”.






