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1 Introduction
During RAN1#62bis meeting it has been agreed that [1]:

· When the number of TBs in the PHICH-triggered retransmission is less than in the latest transmission with an associated grant.
· The precoding matrix with lowest index is chosen from the agreed uplink codebook with the rank same as the transmission rank of the retransmission
Nevertheless, contribution [2] pointed out that further discussion is needed in RAN1 in order to finalize the Rel-10 specifications w.r.t. PHICH-triggered retransmission. Consequently, it is agreed to: 
· Continue discussion until next meeting.  Try  to decide between the Reset (Alt 1) vs Reuse (Alt 2) for the following UE behaviour:

· TB to CW mapping

· PHICH resource

· DMRS resource
· FFS if  the Tx power of retransmission is scaled as a function of rank of both initial and retransmission is supported 

In this contribution, we discuss the above alternatives and express our preferred solutions.
2 TB to CW mapping
In case of SU-MIMO with PHICH-triggered retransmission the CW index is implicitly assigned during a retransmission. It feels natural to maintain the original TB to CW association when both CWs for a SU-MIMO transmission are retransmitted or when only CW#0 (associated to TB#1) needs to be retransmitted.

However, the case where only the 2nd TB (TB#2, originally associated to CW#1) in a SU-MIMO transmission needs to be retransmitted needs further discussion, two alternatives being
1. Reset the CW index to 0 when only one TB is retransmitted (independently of the CW index in the original transmission)

2. Maintain the CW index as in the original transmission.

The CW index affects, e.g., the codeword-specific scrambling sequence and Layer mapping. Approach 2) potentially creates a new situation where the UE transmits a single CW with index CW#1, creating at least the following issue:
· New CW 2 Layer mappings are introduced where CW#1 is mapped to one or two layers.

On the contrary, no apparent issues are identified for Alt.1. Therefore we prefer to adopt Alt.1
Proposal

· For PHICH retransmission of a single TB out of 2 TBs in the original transmission reset the CW index to 0 (Alt. 1)
3 PHICH index assignment
The PHICH resources corresponding to the TBs scheduled by a PDCCH triggered transmission are identified by the index pair 
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In [3], to assign distinct PHICH resources between two TBs, 
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It should be reminded that for PHICH retransmissions an ACK message indicates “do nothing” while a NACK message triggers a retransmission for the corresponding TB. Therefore, a NACK might follow a sequence of ACKs for a given TB and typically only a PDCCH NDI bit may permanently terminate retransmissions of a TB. A consequence of this observation is that the UE should always be able to track which TB is signaled by each PHICH message, including the TBs that have already received one (or more) ACK(s). A natural solution is thus to adopt Alt.2, i.e., to maintain the PHICH resources allocation for each TB until an UL grant is transmitted on PDCCH for these TBs.
Proposal

· Maintain the PHICH resources allocation for each TB until an UL grant is transmitted on PDCCH for these TBs (Alt.2, reuse)
4 DMRS mapping for retransmission

Similarly to the cases analyzed in Section 3 and 4 it is necessary to agree on DMRS allocation when only 1 out of 2 TBs is retransmitted by PHICH. Again, Alt.1 (reset) consists of reassigning the DMRS according to the rank of the retransmission and the CSI of the original PDCCH transmission. Alt.2 consists of maintaining the same DMRS CS/OCC as they were originally assigned to the layers of the CW to be retransmitted.
One advantage of Alt.1 is the avoidance of the introduction of new DMRS-to-layer mappings that are not supported for PDCCH transmissions. Besides a small implementation advantage, it is desirable to avoid the introduction of new DMRS mappings in order to simplify scheduling assignments. It is also desirable to confine the number of supported DMRS combinations in order to avoid unnecessary complications in case of possible future enhancements of DMRS for future release of LTE.
Another advantage of Alt.1 is that it always guarantees maximum inter-layer orthogonality, even for retransmissions and differently than Alt.2. E.g., in case the second TB is retransmitted out of an original rank-3 transmission its layers will be spaced by 6 CSs for Alt.1 and only 3 CSs for Alt.2.
Furthermore, still considering the above example of rank-2 retx out of rank-3, it would be impossible to co-schedule a 2-layers UE in MU-MIMO with maximum layers orthogonality in case of Alt.2, while it would be possible with Alt.1.
Nevertheless, Alt.2 has some potential advantage in allowing detection of error cases. Consider, e.g., the case where a (NACK,NACK) message from the eNB is misdected as a (NACK,ACK) [2]. With both Alt.1 and Alt.2 the eNB will be able to detect a mismatch between the number of a transmitted DMRS and the PHICH command. However, only Alt.2 allows the eNB to estimate which TB has been transmitted by the UE. An exception occurs when the original transmission is rank-3: in this case the eNB is always able to identify which TB has been transmitted, even with Alt.1. 

The relevance of the above example on the system performance should however be carefully considered, taking into account that ACK/NACK nominal error probabilities are extremely low and that Alt.1 seems to bring some advantage only for a very specific error scenario and only for rank-2 and rank-4 original transmissions. It should be also noted that in principle even with Alt.1 it is possible for the eNB to detect which TB has been transmitted by attempting detection twice with the parameters of both TBs. For robustness reasons it is also likely that a PDCCH UL grant is used in case the number of received DMRS at the eNB does not match the expectation.

Based on the above observations, we believe that the advantages of Alt.1 are slightly superior to those of Alt.2
Proposal

· For PHICH retransmission assign DMRS according to CSI in the original transmission and retransmission-rank (Alt. 1)
5 Power Scaling in case of Retransmissions

In case of PHICH triggered retransmissions of one CW out of 2 CWs, it has been agreed to select a default precoder from the codebook corresponding to the retransmission rank [1]. One implication of this approach is that the per-CW power is increased by 3dB during the retransmission. Such behaviour could be modified by introducing a specific power control command or by defining a specific set of “scaled” codebooks for retransmissions in order to maintain the same per-CW power during the original transmission and retransmissions.

Firstly, it should be highlighted that power adjustment for PHICH retransmissions has no impact on system performance [4]. Then, a potential argument in favour of power re-adjustment could be energy saving. However, it is rather unclear if reducing the retransmission power would result in any power efficiency increase, as the increased number of retransmissions implied by the power reduction might make any efficiency increase rapidly vanish. Furthermore, it is a rather natural choice to keep the reliability of retransmissions as high as possible aiming, e.g., at latency limitation. Nevertheless the current agreement captures the common understanding of definition of SNR as per receive antenna signal to noise ratio and it is characterized by constant SNR among (re)transmissions.
Based on the above considerations, introducing any power re-adjustment in the current agreement for PHICH retransmissions appears as a large and unjustified standardization effort and should be avoided. 
Proposal

· For PHICH retransmissions avoid re-adjusting the transmission power according to the initial and retransmission ranks.
6 Summary

In this contribution we have discussed how to configure DMRS for Rel-10 with respect to the FFS bullet in the agreement [1], taking into account performance, flexibility and complexity for SU/MU-MIMO. Based on these considerations, we propose the following:
· For PHICH retransmission of a single TB out of 2 TBs in the original transmission reset the CW index to 0 (Alt. 1)
· Maintain the PHICH resources allocation for each TB until an UL grant is transmitted on PDCCH for these TBs (Alt.2, reuse)
· For PHICH retransmission assign DMRS according to CSI in the original transmission and retransmission-rank (Alt. 1)
· For PHICH retransmissions avoid re-adjusting the transmission power according to the initial and retransmission ranks.
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