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1. Introduction

During the last RAN4 meeting in Montreal, a WF on the NR test model (TM) was agreed that companies are encouraged to provide parametrized designs [1]. Two PDCCH layouts were discussed, i.e., PDCCH either spanning over the first symbol of slot [2, 3] or the first two symbols of slot with the remaining resource elements of the symbols allocated for PDSCH [4]. The design consideration discussed in [4] was to provide a TM design that would be scalable and allow to be numerology agnostic.
The intension of this contribution is to provide physical channel parameters for the parametrized design proposed in [4]. Specifically, the paper focus is on the carrier operating in the frequency range 1 (FR1) and the corresponding details for FR2 can be found in [6]. 
2. Discussion
Recall that the PDCCH layout of [4] that contains the smallest unit of 1 CCE of 6 resource element groups (REGs) while the remaining REGs in the first two symbols are devoted to the allocation of PDSCH.  The addition of PDSCH is needed to help fulfil amplitude statistics of the waveform to be closer to Rayleigh distribution than simply the PDCCH alone.  Although as shown in [4] the difference is minimal.
Shown in Table 1 is the typical physical channel parameters of NR-TM 1.1. If 1 CCE of 6 REGs is allocated to the PDCCH CORESET in the first symbol, then the remaining REGs in the first two symbols equals 2*NRB – 6, where, recall, NRB can be found in Table 5.3.2.-1 of TS38.104 [5] for a given configuration of x kHz SCS and y MHz bandwidth in FR1. Under the premise of maximum transmission bandwidth allocated for the carrier, the corresponding number of REGs available for PDSCH within the CORESET are presented in Table 2. It is straightforward to see the computation of the entries in Table 2 based on Table 5.3.2.-2 of TS38.104 [5], for e.g., consider 15 kHz SCS and 20 MHz bandwidth, equivalently, the number of PRBs 106, hence the number of REGs available for PDSCH is (2*106-6) =206.

As illustrated in [4], the main advantage of this parametrized approach is that the physical channel parameters can be specified agnostically with respect to the SCS and bandwidth configuration, avoiding the inclusion of separate columns as function of SCS and bandwidth.
By considering previous agreements made during core specification requirements for EVM, type-1 DM-RS is considered with the density configuration of comb 2 (every other subcarrier) in symbols 3 and 11.  Although the DM-RS configuration has not been studied for all requirements thus far, it may be a good starting point as analysis has shown it provided reasonable channel estimation performance.
Table 1: Physical channel parameters of NR-TM1.1 for x kHz SCS with y MHz bandwidth
	Parameter
	SCS: x kHz, BW: y MHz  



	PDCCH
	

	# of symbols used for control channel
	2

	# of CCEs allocated to PDCCH 
	1

	# of available REGs
	6

	Aggregation level(s)
	1

	# of REGs not allocated by PDCCH in the first two symbols
	2* NRB – 6 

	DM-RS configuration and density
	Comb structure with same frequency density of ¼ (i.e., every 4th subcarrier) on all REGs 

	                                PDSCH

	DM-RS configuration and density
	Type 1, Comb2 (every other subcarrier) in symbols 3 and 11

	# of QPSK PDSCH PRBs which are boosted or deboosted
	0


Table 2: Number of REGs for PDSCH within the CORESET for FR1 corresponding to the transmission bandwidth configuration in Table 5.3.2-1 when PDCCH CORESET is occupied in 2 symbols

	SCS [kHz]
	5

MHz
	10

MHz
	15

MHz
	20 MHz
	25 MHz
	30

MHz
	40 MHz
	50 MHz
	60 MHz
	70

MHz
	80 MHz
	90

MHz
	100 MHz

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	15
	44
	98
	152
	206
	260
	314
	426
	534
	N.A
	N.A
	N.A
	N.A
	N.A

	30
	16
	42
	70
	96
	124
	150
	206
	260
	318
	372
	428
	484
	540

	60
	N.A
	16
	30
	42
	56
	70
	96
	124
	152
	180
	208
	236
	264


We have shown example here using 2 symbols for PDCCH. Alternatively, one can also consider 1 symbol for PDCCH, but it is important to consider PDCCH with a configuration of 1 CCE.
Other aspects such as the incorporation of synchronization signal (SS) block (i.e., PSS, SSS and PBCH) into transmit waveform are further discussed in [7] w.r.t. the TM design.
3. Conclusion

In this contribution, physical channel parameters for the NR test model design have been discussed for FR1.  The advantage of the parametrized design in terms of simplified Tables, equivalently, agnostic w.r.t. SCS and bandwidth configuration is demonstrated.
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