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Discussion and decision
1.
Introduction
Following the discussions at RAN1 #60 leading to [1] as well as the e-mail discussion on the approval of the way forward on PHICH [1], we would like to present our views on the PHICH mapping for the case of cross-CC scheduling.
2. Discussion
As already mentioned in the e-mail discussion and [2], RAN2 have made a decision on not supporting more configured UL carriers than DL carriers. However, it should be noted that in a normal network configuration – at least for Rel’10 setup, the RAN2 decision implies that there will always be at least as many DL carriers configured as there would be UL carriers for a single UE. As also mentioned in the e-mail discussion, this RAN2 decision also implies that additional mechanisms for PHICH resource collision avoidance may be no longer motivated by the asymmetric DL-UL case in which the number of configured UL CCs is larger than the number of configured DL CCs. The issue related to PHICH mapping is then mainly related to cross-CC scheduling. As we have outlined in [3], the case of dynamic scheduling using cross-CC scheduling can be readily handled by appropriate setting of the Ng parameter to enable sufficient PHICH space to allow for the dynamically scheduled UEs to use the CS of the DMRS to allocate dynamically to unused PHICH resources. If Ng is set to “1”, there will be a one-to-one mapping between UL PRB index and the associated PHICH resource, meaning that for cases with no cross-CC scheduling, there will not be a need for additional measures for additional adjustments of the assigned PHICH resources.
As pointed out in the e-mail discussion, for the case of cross-CC scheduling of SPS there might be a potential problem in case of multiple UL carriers referring to the same DL PDCCH on a given carrier. However, we would like to point out that the need of cross-CC scheduling of SPS grants seems far from clear. In fact, RAN2 is currently discussing whether SPS should be allowed for example only on the primary component carrier [4]. Hence it seems pre-mature to conclude on additional mechanisms for PHICH collision avoidance at this stage as the problem cases still do not seem to be very clear.

Observation: Use cases for additional PHICH collision avoidance mechanisms need further clarification. 

If special mechanisms are deemed to be needed for example for the mentioned case of UL SPS, there remains at least two potential ways to handle the problem cases:

1. Disable cross-CC scheduling and enable the PDCCH on multiple DL carriers. This would correspond to introducing multiple parallel Rel’8 component carriers, which each will have unique mappings from UL carrier to DL PDCCH area. This is a good candidate for avoiding issues with UL SPS.
2. Introduce an UL CC-specific offset to the PHICH index calculations, which will enable more freedom in terms of mapping to PHICH resources. With proper settings of Ng parameter along with this method, there should be sufficient freedom to assign PHICH resources.
In case more extreme mapping is needed for the UL SPS case, the alternative would be to loosen the requirement of CS of DMRS to be zero and hence lower the protection of false positive UL SPS assignments. This loosening of CS of DMRS could be implemented as transparent to the UL transmissions such that the UL transmissions would still use a CS of DMRS value of “0”, but the DMRS index (or part of it) could be used for indicating a modification of the PHICH value. However, such solution should be carefully considered in terms of worsening the false positive probabilities for SPS assignments.

Proposal: If additional mechanisms for PHICH collision avoidance are needed, RAN1 should further investigate the possibility to introduce an UL CC specific shift of PHICH index calculations.

Further, it should be noted that we mainly see the introduction of cross-CC scheduling as an optimization feature, which can potentially be used to improve the PDCCH coverage. As mentioned, to some extent it is questioned whether RAN1 should target at optimizing SPS operation for a case that is differing from the normal carrier aggregation setup. Hence, we propose that unless other use cases are found, the above proposal is seen as the only optimization feature related to SPS for cross-CC scheduling that is considered in this connection.
3.
Conclusions
Based on the discussions above, we suggest that RAN1 discuss further the importance of uses cases so far identified as requiring further mechanisms for PHICH resource collision avoidance. We have proposed following:
Proposal: If additional mechanisms for PHICH collision avoidance are needed, RAN 1 should further investigate the possibility to introduce an UL CC specific shift of PHICH index calculations.
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