3GPP TSG RAN1#60bis       





                        R1-102117
Beijing, China
April 12-16, 2010
Agenda Item:
6.2.2
Source:
Motorola

Title:
PHICH Resource Selection for LTE-A
Document for:
Discussion
1. Introduction

In RAN1#60, PHICH resource and resource selection for LTE-A were discussed.  The following working assumptions were agreed upon –

· Single set of PHICH resources shared by all UEs (Rel-8 to Rel-10)
· DM RS cyclic shift mechanism remains available and can be used to reduce collision probability
In addition, it was to be determined whether an additional standardized mechanism for handling PHICH collisions is needed, especially in the case of semi-persistent scheduling.  This contribution examines PHICH resource collision in case of SPS and concludes that no additional standardized mechanism is needed.
2. PHICH Collision
Several contributions have addressed the available PHICH resource size based on Rel-8 design and concluded that the available PHICH resource is sufficient [1-4].  This is seen to be the case even when MU-MIMO and SU-MIMO are considered.  In addition, in RAN2#69, it was concluded that, in Rel-10, the number of configured uplink component carriers is always smaller than or equal to the number of downlink component carriers.  As a result, uplink-heavy carrier aggregation will not be supported.  Thus, PHICH resource collision can only occur as a result of cross-carrier scheduling.  For dynamically scheduled transmission, the DMRS cyclic shift mechanism can be used by the eNB to avoid collision.  However, for semi-persistent scheduling, collision remains a possibility.  Several method have been proposed to avoid this collision, including –
· Linear mapping with shift [1] where the PHICH group and sequence selection is modified to include the index of the scheduled component carrier
· Renumbering of resource blocks in the multiple uplink component carriers [5] either serially or using carrier-specific offset
However, in case of semi-persistent scheduling, existing mechanisms can already be used to ensure no PHICH collision.  eNB can either (1) do not use cross-carrier scheduling to do semi-persistent scheduling, or (2) ensure that the users do not have the same semi-persistently assigned lowest resource block in case cross-carrier scheduling is used.  The first option can be used to ensure that any collision can be resolved through the DMRS mechanism.  In general, since uplink-heavy aggregation is not supported, scheduling assignments should be evenly distributed across all downlink component carriers and thus PHICH collision will not be an issue.  In the case of PDCCH-less carriers, dynamic scheduling can be used instead of semi-persistent scheduling if PHICH collision is deemed to be a problem.  The second option can also be used if cross-carrier SPS cannot be avoided.  This option is only problematic only when semi-persistent user load is extremely high on all uplink carriers, which is unlikely in practice.  However, even if this is true, the eNB still have scheduling flexibility both in the time (subframe offset) and frequency domain (starting and number of resource blocks used).   For instance, VoIP users have different resource block requirements and thus can be efficiently packed into the subframe to avoid having the same lowest resource block number.  Thus, in most practical scenarios, PHICH collision for semi-persistent users can be avoided through implementation.  As a result, no additional standardized mechanism is needed for Rel-10.
Conclusion – Reuse Rel-8 PHICH resource mapping algorithm to avoid collision.  No additional mechanism is needed for Rel-10.
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