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1. Introduction

In RAN2#62 it was decided that the persistent resources in the UL are implicitly released when the UE transmits N consecutive UL transmissions in the persistent UL resources with no data other than an empty BSR.

It was left for further study if there is a need for further rules for an implicit release. As a proposal the failure to transmit in N consecutive UL transmissions was captured.
2. Discussion

2.1. PHICH assignment procedure

The following is a wrapup of [1] and [2] on PHICH structure and assignment procedure to better understand the analysis in the next section:

The PHICH carries the hybrid-ARQ ACK/NAK. Multiple PHICHs mapped to the same set of resource elements constitute a PHICH group, where PHICHs within the same PHICH group are separated through different orthogonal sequences. A PHICH resource is identified by the index pair 
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 is the PHICH group number and 
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 is the orthogonal sequence index within the group.

A UE implicitly determines both the corresponding PHICH group 
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 in subframe n from the lowest index PRB of the uplink resource allocation and the 3-bit uplink demodulation reference symbol (DMRS) cyclic shift, which are both indicated in the PDCCH.
2.2. Analysis

When a UE is falsely activated for SPS in the UL it will transmit on random resources. All or a part of these resources may be assigned to other UEs and the falsely activated UE will cause interference for these UEs.

Therefore, in RAN2#62 an additional implicit release rule was captured for further study. This rule states that a UE shall release it’s persistently allocated resources when it detects N consecutive transmission failures.. This implies that this UE needs to receive a number of consecutive NACKs on the PHICH linked to it’s (false) UL resource assignment.

This, however, would only happen if the falsely assigned UE and the UE that has a corrupt transmission due to the interference of the falsely assigned UE listen to the same PHICH and thus the falsely assigned UE receives the NACKs (assumed that the interference caused is severe enough to corrupt the correctly assigned UE’s UL transmissions).

The PHICH assignment procedure derives the corresponding PHICH (i.e. the PHICH group and the PHICH sequence) for the assigned UL resources by the lowest index PBR of the assignment and the cyclic shift of the DMRS as described in the previous section.

First of all, since the PHICH is linked to the lowest index PRB, which may be different for both UEs, even with a small number of PHICH groups the probability is low that both UEs get assigned to even the same PHICH group.

If the PHICH group of both UEs  happens to be the same, then the lowest index of the PRB/DMRS cyclic shift combination of both UEs needs to lead to the same PHICH sequence as well in order that both UEs listen to the same PHICH.

To conclude this analysis, it can’t be assumed that the falsely assigned UE is receiving the same PHICH as the correctly assigned UE that is experiencing interference of it’s resources. In all other cases, it is then depended on PHICH resource usage what the falsely assigned UE will receive in the PHICH. There are two scenarios:

1. The falsely assigned UE will receive the PHICH of some other UE. In this case the UEs may or may not have any RBs in common.

2. The falsely assigned UE will read a PHICH not in use and thus receive DTX.

While the first scenario gets the more likely the more PHICH resources are used it is the opposite for the second scenario.

For the first scenario there is a reasonable probability that the PHICH may carry an  ACK, since the falsely assigned UE may create no or only marginal interference to the other UE. Therefore, it is unpredictable if the falsely assigned UE will receive N consecutive transmission failures and therefore this rule is not applicable in this scenario.

For the second scenario the falsely assigned UE will try to decode the unassigned PHICH. It will then depend on UE implementation if an ACK or a NACK is detected and might, therefore, not be the same behavior for all UEs. This implies, that N consecutive transmission failures are an unreliable rule for the second scenario as well. 

3. Conclusion
In our view, the already agreed rule for the implicit release of  semi-persistent resources in the UL is sufficient. Moreover, based on the analysis shown in this contribution, we believe that the further rule of N consecutive transmission failures does not work reliably. Therefore, we propose to keep the currently adopted rule and not to adopt the rule of N consecutive UL transmission failures.
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