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1. Introduction

In RAN1#48bis meeting in Malta, there was agreement on the target quality requirement of L1/L2 control channel [1]. According to [1], the quality guideline is as follows: 
Table 1. Downlink control signalling.
	Event
	Target quality

	DL scheduling information miss detection
	 1e-2

	UL scheduling grant miss detection
	 1e-2

	NACK to ACK error (for UL-SCH)
	 1e-4 – 1e-3

	ACK to NACK error (for UL-SCH)
	 1e-4 – 1e-3


Table 2. Uplink control signalling.
	Event
	Target quality

	ACK miss detection (for DL-SCH)
	 1e-2

	DTX to ACK error (for DL-SCH)
	 1e-2 – 1e-1

	NACK to ACK error (for DL-SCH)
	 1e-4 – 1e-3

	CQI block error rate
	 FFS (1e-2 – 1e-1)



Depending on the eNode B receiver implementation for uplink transmission including control signaling, eNode B may perform DTX detection. In this contribution, we investigate the error requirement when eNode B performs DTX detection on uplink transmission. Additionally, we study the impact of HARQ related signalling scheme on the error case.
2. DTX detection of PUCCH in eNode B
DTX detection of PUCCH transmission may be required to manage the case of DL grant error. Assume that DL grant for an UE is failed. Then, UE will not send ACK/NACK over the PUCCH resource if the UE did not receive UL grant, but eNode B will wait for ACK/NACK of the UE. Without DTX detection in eNode B, we just follow the quality requirement guideline as shown in Table 1 and Table 2. However, when eNode B performs DTX detection of PUCCH, we should study additional error case due to DTX detection of PUCCH. 
Firstly, we consider the event of ACK mis-detection. This event includes ACK-to-NACK error and ACK-to-DTX error. We think that the probability of ACK-to-NACK error should be 1e-2. Assume that the event of ACK-to-DTX is occurred. Then, eNode B will consider that there was DL grant error. If ACK/NACK response from UE was for the initial transmission, eNode B schedules the UE for the new transmission. Without NDI signalling scheme, eNode B sets RV0 as new transmission. Assuming RV0 indicates to flush the UE buffer, UE will flush buffer and receive the same redundancy version as previous one. After successful decoding, UE send the decoded data to higher layer. In this case, duplication in higher layer may be occurred. However, with NDI signalling, UE can send ACK without decoding because NDI would not be toggled. Therefore, we need more tight error requirement for ACK-to-DTX event for the initial transmission without NDI signalling. We think that the probability of ACK-to-DTX error should be 1e-2 with NDI signalling, and less than 1e-2 for the initial transmission and 1e-2 for the re-transmission without NDI signalling, respectively. 
Secondly, we consider the event of NACK-to-DTX. In this case, eNode B will consider that there was DL grant error. If ACK/NACK response from UE was for the initial transmission, eNode B schedules the UE for the new transmission. Without NDI signalling scheme, eNode B sets RV0 as new transmission. Assuming RV0 indicates to flush the UE buffer, UE will flush buffer and receive the same redundancy version as previous one. UE can’t perform soft combining even if the same redundancy version is transmitted. However, with NDI signalling, UE can perform soft combining. Therefore, we need more tight error requirement for NACK-to-DTX event for the initial transmission without NDI signaling. We think that the probability of NACK-to-DTX error should be 1e-2 with NDI signalling, and less than 1e-2 for the initial transmission and 1e-2 for the re-transmission without NDI signalling, respectively.
Finally, we consider the event of DTX-to-NACK. Assume that there was DL grant error. UE will not send ACK/NACK but eNode B will wait for ACK/NACK. After mis-detection of DTX-to-NACK, eNode B will schedule the UE for the re-transmission. Without NDI signalling, eNode B sets RVx value than RV0. Assuming RV0 indicates to flush the UE buffer, this may cause residual HARQ error. We think that the probability of DTX-to-NACK error should be 1e-1 with NDI signalling and 1e-2 without NDI signalling, respectively.
3. Conclusions
In this contribution, we investigate the error requirement when DTX detection in eNode B is assumed. From the analysis, the error requirement is dependent on the HARQ related signaling scheme. Therefore, we should consider this aspect when we design HARQ related signaling scheme. The followings are summary of the analysis:

· DTX detection of PUCCH
· ACK-to-DTX

· 1e-2 with NDI

· < 1e-2 for the initial transmission and 1e-2 for the re-transmission without NDI

· NACK-to-DTX

· 1e-2 with NDI

· < 1e-2 for the initial transmission and 1e-2 for the re-transmission without NDI

· DTX-to-NACK: 1e-1 with NDI / 1e-2 without NDI
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