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1. Introduction
In RAN4#86bis meeting, NR UE demodulation ad-hoc meeting was held and some agreements were reached [1]. A WF [2] on NR UE demodulation requirements was approved as well. The following open issues on PDCCH demodulation were listed in [2]: 
	· PDCCH 
· Test metrics

· Aggregation level

· CORESET configuration

· DCI format (number of bits)

· Reference receiver assumptions 


In RAN4#87 meeting, a work plan [3] for NR UE demodulation was approved. According to the work plan, PDCCH demodulation belongs to the 1st bullet of test cases, which shall be completed in phase 1 (RAN4 July Ad-hoc and RAN4#88).
In this contribution, we make some discussions on the open issues for PDCCH demodulation requirement and share our views. 
2. Discussion
2.1 Test metric
In RAN4#86bis meeting, it was agreed to introduce PDCCH demodulation requirements for at least DL scheduling grant (DCI 1_0 and/or 1_1). Before decoding PDSCH, UE needs to decode PDCCH correctly.  The same test metric-SNR@1% Pm-dsg used in LTE could be reused.
Proposal 1: Use SNR@1% Pm-dsg as the test metric for NR PDCCH performance.

2.2 Aggregation level
In NR, aggregation levels {1, 2, 4, 8, 16} are supported for PDCCH.  The aggregation levels supported by LTE PDCCH are {1, 2, 4, 8}.  Referring to the performance part of TS 36.101, it can be found that PDCCH performance of aggregation level 2, 4 and 8 were defined.  When specifying NR PDCCH performance, it might be a good choice to first consider aggregation level 2, 4 and 8. 
Proposal 2: Consider aggregation level 2, 4 and 8 for NR PDCCH performance.
2.3 CORESET configuration
CORESET is a new definition introduced for NR PDCCH. It is a set of resources wherein the PDCCH operation is applied to. PDCCH CORSET can be configured to contiguous or non-contiguous in frequency domain, the time duration could be 1~3 symbols. What’s more, both localized and distributed mapping are supported for CCE to REG mapping, and the REG bundle size can be configured accordingly. It is impractical to consider all configurations and we should choose some typical COERSET configurations to verify PDCCH performance.
For CORSET time duration, 2 symbols could be considered, as it was used for LTE. Considering that NR supports larger channel bandwidths than LTE, 1 symbol could be used for larger CORSET RB and higher aggregation level.  Localized mapping can be seen as a special case of distributed mapping, 1 or 2 test cases under localized mapping might be enough. In first stage, we propose to focus on contiguous PDCCH CORSET for simplicity. 
Proposal 3: Prioritize COERSET configuration with contiguous PDCCH CORESET, 1 and 2 symbols time duration, distributed CCE to REG mapping.
In NR, the PDCCH CORESET can be configured to full bandwidth allocation or partial bandwidth allocation. In LTE, full bandwidth allocation is used for PDCCH. For PDCCH demodulation, we propose to first consider full bandwidth allocation for PDCCH CORESET.
2.4 DCI format (payload size/number of bits)
It was already agreed to consider DCI format 1_0 and/or 1_1 at least.  According to the information transmitted by DCI format 1_0 and 1_1, it can be found that payload size is related to some variable factors (such as DL BWP, RNTI type), which means the payload size is variable.  
For DCI format 1_0 with CRC scrambled by C-RNTI, the total bit is {28+
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 into consideration, the calculated payload for DCI format 1_0 are given in Table 1.
Table1. Calculated payload sizes for DCI 1_0 with CRC scrambled by C-RNTI
	Frequency range
	CBW-SCS combination
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	Payload size (bits)

	FR1
	10MHz -15KHz
	52
	39

	
	20MHz -30KHz
	51
	39

	
	40MHz -30KHz
	106
	41

	FR2
	100MHz -120KHz
	66
	40

	
	100MHz -60KHz
	132
	42


It can be seen that the maximum payload sizes for DCI format 1_0 under the given CBW-SCS combinations are around 40 bits. For PDCCH demodulation, we should choose a payload size between 30 bits and 40 bits.  In our view, 36bits could be used, for it was taken as a typical value in RAN1 and it was also used for NR RLM PDCCH evaluation.  
For DCI format 1_1, we could follow the same way in NR RLM PDCCH [5]. Use the same payload size for DCI format 1_0 and 1_1.
Proposal 4: Use the same payload size for DCI format 1_0 and 1_1 and consider 36 bits payload size.
2.5 Reference receiver assumptions

In LTE, the baseline receiver for PDCCH is MMSE receiver, which is also used for NR PDCCH evaluation in RAN1.  For NR PDCCH, the reference receiver assumption shall be MMSE.
Proposal 5: The reference receiver assumption for PDCCH shall be MMSE receiver.
3. Conclusion

In this contribution, we make some discussions on NR PDCCH demodulation performance requirements and share our views. Specifically, we have the following proposals:
Proposal 1: Use SNR@1% Pm-dsg as the test metric for NR PDCCH performance.

Proposal 2: Consider aggregation level 2, 4 and 8 for NR PDCCH performance.
Proposal 3: Prioritize COERSET configuration with contiguous PDCCH CORESET, 1 and 2 symbols time duration, distributed CCE to REG mapping.

Proposal 4: Use the same payload size for DCI format 1_0 and 1_1 and consider 36 bits payload size.

Proposal 5: The reference receiver assumption for PDCCH shall be MMSE receiver.
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