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1. Introduction

During RAN1 #60 it has been decided that a single set of PHICH resources is available for both Rel-8 and Rel-10. Furthermore it has been re-confirmed that UL DMRS cyclic shifts remain available as PHICH collision avoidance mechanism. For convenience conclusions reached at RAN1 #60 are repeated here [1]:

· Working assumption to be confirmed at RAN1#60bis if no fundamental problem identified

· Single set of PHICH resources shared by all UEs (Rel-8 to Rel-10)

· Agreement

· DM RS cyclic shift mechanism remains available and can be used to reduce collision probability

· Question: Is DM RS cyclic shift mechanism still not available in case of no associated PDCCH format 0 (i.e. SPS)?

· Conclusion:

· Offline discussion shall continue (status to be checked by the end of RAN1#60 week):

· whether an additional standardised mechanism for handling PHICH collisions is needed

· if so, what solution

· possibilities for using DM RS CS mechanism in conjunction with SPS?
At RAN2 #69bis it has been decided to limit semi-persistent PUSCH transmissions to the UL PCC [5]. In this contribution we discuss the problem of PHICH collisions and state our preferences.
2. Discussion

2.1. Dynamically scheduled PUSCH transmissions

With the confirmation taken at RAN1 #60 meeting that cyclic shifts of UL DMRS remain available as mechanism to mitigate PHICH collisions we do not see a need to specify additional mechanisms for PHICH collisions avoidance.  We would like further to point out that with the decision of a single PHICH space shared by Rel-8 and Rel-10 the number of available PHICH resources does not increase. With the current set of formulas [2]
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to calculate PHICH resources all available PHICH resources (PHICH groups 
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and UL DMRS cyclic shift 
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. Adding an offset [3] or a contiguous numbering of resource blocks across component carriers [4] does not reduce collisions since all PHICH resources can be visited with today’s formulas and adding an offset does not increase the available number of resources. An offset simply changes the mapping between resource block index 
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Proposal 1a: For dynamically scheduled PUSCH transmissions no changes are needed to the PHICH assignment procedure due to carrier aggregation. 
2.2. Semi-persistent scheduling

In the past contributions [7][8] supported the need to adopt a PHICH collision avoidance mechanism for semi-persistent scheduled PUSCH transmissions since here the UL DMRS cyclic shift 
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is always zero and can not be used for collisions avoidance. However, with the agreement taken at RAN2 #69bis to limit semi-persistent PUSCH transmissions to the UL PCC a collision avoidance mechanism becomes unnecessary. 

In the following we focus on the case that PDCCH for semi-persistent PUSCH transmissions (on the UL PCC) is transmitted on the DL PCC. If this PDCCH would have been transmitted on another DL component carrier only this other DL component carrier could schedule the UL PCC considering the recent RAN1 agreement [6] that each PUSCH can only be scheduled from PDCCH located on one DL component carrier. This is clearly undesirable and not treated further in this contribution.

At RAN2 #69bis it has been agreed to cell-specifically (SIB2) link DL and UL PCC [5] (additional linking are FFS).  This together with the decision to limit semi-persistent transmissions to the PCC implies that on any DL component carrier PHICH transmissions corresponding to semi-persistent PUSCH transmissions come from semi-persistent PUSCH transmissions on the same UL component carrier. 

In other words, any DL component carrier can at the most carry PHICH for semi-persistent PUSCH transmissions from one UL component carrier (but from multiple UEs). Only these semi-persistent PUSCH transmissions are limited to UL DMRS cyclic shift zero and thus to PHIC H resource
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Dynamically scheduled PUSCH transmissions on other component carriers – which share the same DL component carrier for PHICH - with the same lowest resource block index
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can use an UL DMRS cyclic shift unequal zero to avoid PHICH collisions. 

Proposal 1b: For semi-persistently scheduled PUSCH transmissions no changes are needed to the PHICH assignment procedure due to carrier aggregation.

Combining proposal 1a and 1b results in

Proposal 1: No changes are needed to the PHICH assignment procedure due to carrier aggregation.

3. Conclusions

In this contribution we share our view on the issue of PHICH collisions. We make the following proposal:

Proposal 1: No changes are needed to the PHICH assignment procedure due to carrier aggregation.
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