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1 Introduction

UEs with only one RF chain may need to retune their receiver when activating and deactivating an SCell. While this happens the UE cannot receive or transmit on PCell or other activated SCells, this is what is known as “the glitch”. This can also happen at SCell addition and release, and for this reason RAN2 agreed on allowing 20 ms for RRC processing delay. 

In this paper we note that the glitch impacts not only reception of PDSCH and PDCCH, but also PHICH. We propose that the UE assumes HARQ feedback to be ACK in case the HARQ feedback cannot be received due to an SCell activation or deactivation.
2 Discussion

During SCell activation/deactivation and addition/release, the UE may not be able to transmit PUSCH or receive acknowledgements thereof on PHICH. This causes ambiguities as what the UE may assume with respect to HARQ feedback. Measurement gaps also create interruptions in PHICH reception, but they can be foreseen as they are configured by RRC. Interruptions due to SCell activation/deactivation and addition/release may occur at any of these operations.
There are two cases for when the glitch may occur. It may
1)
cover the PHICH transmission, causing no HARQ feedback to be received in the UE, or

2)
cover the PUSCH transmission, causing no HARQ feedback to be received in the UE.

We begin by investigating the first case.

2.1 The glitch covers the PHICH transmission

If the UE performs a transmission on PUSCH, but the corresponding HARQ feedback cannot be received due to an SCell activation or deactivation the UE has two options listed below. Regardless of which option is assumed, it is important to know that the UE will not flush the transmission buffer on reception of ACK. Instead, this is handled by the new-data indicator on the UL grant sent on PDCCH.
-
Option 1: Assume ACK as HARQ feedback
-
Option 2: Assume NACK as HARQ feedback
If option 1 is selected and the UE assumes ACK as HARQ feedback, but the eNB transmitted NACK, we get a NACK-to-ACK error. The eNB will expect a non-adaptive HARQ retransmission, which the UE will not perform. The absence of UL HARQ retransmission can be detected in the eNB, which can then indicate retransmission or new data using the new-data indicator at the next opportunity for this HARQ process after the interruption.
If option 2 is selected and the UE assumes NACK as HARQ feedback, but the eNB transmitted ACK, we get an ACK-to-NACK error. The UE will therefore perform a non-adaptive HARQ retransmission at the next opportunity for this HARQ process. Because the eNB assumed an ACK for this process, it may schedule another UE on the resources used by the first UE. The first UE may therefore cause a collision (e.g. on PRACH or PUSCH) at the eNB with another UE. To ensure there are no UL collisions, the eNB needs to refrain from reassigning the HARQ process resources in the UL to another UE. As the eNB needs to do this at every SCell activation and deactivation (as the eNB does not know when the interruption occurs), it reduces system efficiency and adds eNB complexity.
Observation 1
If the glitch covers the PHICH transmission, NACK-to-ACK errors are preferred over ACK-to-NACK errors.

2.2 The glitch covers the PUSCH transmission

If the UE cannot perform a transmission on PUSCH due to an interruption on PUSCH, no corresponding HARQ feedback can be received. Also in this case there are two options:

-
Option 1: Assume ACK as HARQ feedback

-
Option 2: Assume NACK as HARQ feedback

The above analysis on NACK-to-ACK and ACK-to-NACK errors holds for this case too. 

Observation 1
If the glitch covers the PUSCH transmission, NACK-to-ACK errors are preferred over ACK-to-NACK errors.
2.3 Discussion summary
Given the analysis of NACK-to-ACK errors being less detrimental to system performance than ACK-to-NACK errors we think that option 1 is preferred over option 2, for both cases. Because both cases result in the UE being unable to receive HARQ feedback, they can be solved with a single proposal.
Proposal 1 The UE shall assume HARQ feedback to be ACK when it cannot receive HARQ feedback due to an SCell activation/deactivation and addition/release.

We have prepared CRs to 36.321 [1] for Rel-10 and Rel-11 in [2] and [3] respectively.
3 Conclusion

Based on the discussion in section 2 we propose the following:

Proposal 1
The UE shall assume HARQ feedback to be ACK when it cannot receive HARQ feedback due to an SCell activation/deactivation and addition/release.
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