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1 Introduction
In RAN4#86 the WF on Hypothetical PDCCH for RLM was agreed [1]. In this paper we present our views on hypothetical PDCCH for RLM
2 Discussion
The agreed WF on Hypothetical PDCCH for RLM:
	DCI format 1-0 is used for out-of-sync evaluation.
Companies are encouraged to provide simulation results based on R4-1801068 with further clarifications
· Practical Receiver (practical CE/NE and practical decoder)
· Interleaver size (R) = 3
· Interleaver nshift = 0
· Payload size for DCI format 1-0: 56/58/60 for 24/48/96 PRBs BW
· Payload size for DCI format 1-1: 90/92/94 for 24/48/96 PRBs BW
RAN4 to decide the hypothetical PDCCH parameters considering at least following
· Gap between Qin and Qout: should be based on SINR accuracy, e.g. >5dB
RAN4 to further discuss the need for adjusting the following PDCCH parameters to achieve reasonable Qout and Qin levels
· DCI format
· Power boosting for on PDCCH data and DMRS Res
· Aggregation Level


The PDCCH parameters chosen for in-sync and out-of-sync evaluation shall be such that there is sufficient SNR hysteresis between the Qin and Qout levels across all propagation channels.
DCI Format
In [2] we present simulation results for PDCCH to determine in-sync and out-of-sync SNR levels. It is observed that using DCI format 1_0 for both out-of-sync and in-sync evaluation, we don’t have sufficient SNR gap. Using DCI Format 1_1 for in-sync evaluation with higher DCI payload, increases the SINR corresponding to 2% BLER with AL=4 and we achieve sufficient gap between SINR for in-sync and out-of-sync
Proposal#1: Use Format 1_1 for in-sync evaluation

PDCCH Boosting
Power boosting on PDCCH and DMRS for out-of-sync evaluation would lower the SNR level for out-of-sync and increase the SNR gap between in-sync and out-of-sync. The power boost would be an offset with respect to SSB. The power boosting on hypothetical PDCCH would lower the SNR for out-of-sync and increase coverage for PDCCH. With PDCCH power offset to increase coverage, PBCH might also need to be power boosted in order to be decoded reliably. As PBCH and PSS/SSS have the same EPRE, SSS would also need to be power boosted. This would result in lower in-sync threshold as well and overall no improvement in SNR gap would be observed from power boost on PDCCH. Based on this we recommend that no power boosting be introduced for hypothetical PDCCH for out-of-sync.
Proposal#2: Do not introduce power boost for hypothetical PDCCH for out-of-sync evaluation
Aggregation Level
[bookmark: _GoBack]The aggregation levels for in-sync and out-of-sync evaluation are 4 and 8 respectively. In NR the lowest aggregation level is 16 and we evaluate the use of AL=16 for out-of-sync. Using AL=16 is not suitable for CORESET BW of 24PRB with 2 symbols and 48PRB with 1 symbol duration. Also, using AL=4 with Format 1_1 for in-sync provides sufficient SINR gap with AL=8 for out-of-sync. Since AL=16 cannot be used for all CORESET BW and sufficient gap is observed with changing DCI format for in-sync, we recommend that we use AL=8 for out-of-sync evaluation.
 Proposal#3: Use AL=8 for out-of-sync evaluation 

3 Conclusion
In this paper we present our views on hypothetical PDCCH for RLM and have the following proposals:
Proposal#1: Use Format 1_1 for in-sync evaluation
Proposal#2: Do not introduce power boost for hypothetical PDCCH for out-of-sync evaluation
Proposal#3: Use AL=8 for out-of-sync evaluation
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