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Introduction
In RAN1#92bis meeting, the following agreement was made [1]:

	Agreements:
· In initial cell selection and idle mode, the UE may assume that the EPRE offset between PDCCH DMRS and SSS in the QCL’ed SSB is in the range [X, Y]dB when PDDCH with CRC scrambled by SI-RNTI, P-RNTI and RA-RNTI
· FFS: value of X and Y and dependence on numerology
· |X| & Y are no more than 12




In addition, the modification of the  value in baseband signal generation was discussed again without consensus [2]. In this paper, we present our view on these issues.
Power Offset between SS/PBCH and PDCCH DMRS
RRC signaling for the power offset between SS/PBCH and PDCCH DMRS
Similar to the agreement made on the EPRE offset between NR-PSS and NR-SSS, we believe there is no need to have RRC signaling support for the EPRE offset between SS/PBCH block and PDCCHs. 
Fixed power offset or flexible power offset
From network implementation point of view, it is highly desirable to allow the power offset between SS/PBCH block with PDCCH DMRs to be flexible for multiple reasons. For example, the SS/PBCH and the RMSI PDCCH and also other PDCCHs may be transmitted with the same or different beam configurations, and these beams may or may share the same QCL properties, and thus fixed power offset is undesirable. From UE implementation point of view, it also seems unnecessary to have fixed offsets between SS/PBCH block with PDCCH DMRS. There should be no issue on the AGC tuning, as long as the dynamic range of the offsets between SS/PBCH block with RMSI PDCCH and other PDCCHs are within certain range.
Power offset range
In RAN1#92bis, it was agreed that in initial cell selection and idle mode, the UE may assume that the EPRE offset between PDCCH DMRS and SSS in the QCL’ed SSB is in the range [X, Y]dB when PDDCH with CRC scrambled by SI-RNTI, P-RNTI and RA-RNTI. |X| & Y are no more than 12. It is FFS on whether values of X and Y are dependent on numerology. EPRE is defined as the energy per RE for an OFDM symbol. For an RE with subcarrier spacing kHz, the OFDM symbol duration is . If SS/PBCH and PDCCH have the same PSD, their EPRE will be the same regardless whether they have the same or different numerology. Thus, the values of X and Y should not be dependent on the numerology.

Observation 1: If two channels have the same PSD, their EPRE will be the same regardless whether they have the same or different numerology. 

Proposal 1:
· There is no need to define the |X| & Y values for the power offsets between SS/PBCH block with PDCCH DMRS to be numerology-dependent.
From network implementation point of view, we believe the dynamic range of 12 dB for the offsets should be good enough for most deployment environments. Thus, our proposal for the power offset between SS/PBCH and PDCCHs is limited to 12dB:
Proposal 2:
· The ratio of SSS EPRE and the EPRE of any PDCCH DM-RS can be limited within the range of [-12, 12] dB for a given cell. There is no need to use RRC signaling to inform UE the power offset.  

 in Baseband Signal Generation

In TS 38.211, the OFDM baseband signal generation for all channels except PRACH is defined as follows:

The time-continuous signal  on antenna port  and subcarrier spacing configuration  for OFDM symbol  in a subframe for any physical channel or signal except PRACH is defined by

where  is the time within the subframe, 

 is given by clause 4.2, and  is the subcarrier spacing configuration. The starting position of OFDM symbol  for subcarrier spacing configuration in a subframe is given by

The value of  is obtained from the higher-layer parameter k0 and is such that the lowest numbered subcarrier in a common resource block for subcarrier spacing configuration  coincides with the lowest numbered subcarrier in a common resource block for any subcarrier spacing configuration less than .

In RAN1#92bis, it was proposed to modify the values of  without conclusion [2, 3]. Here, we present our view on this interesting parameter. 

Firstly, the subcarrier #0 of a common resource block with subcarrier spacing configuration  will always coincides with the subcarrier #0 of a common resource block with any subcarrier spacing configuration less than , based on the follow definition of the common resource blocks in TS 38.211 [4]: 

Common resource blocks are numbered from 0 and upwards in the frequency domain for subcarrier spacing configuration . The center of subcarrier 0 of common resource block 0 for subcarrier spacing configuration  coincides with 'point A'. 

Thus, the purpose of the  value is actually not to make “the lowest numbered subcarrier in a common resource block for subcarrier spacing configuration  coincides with the lowest numbered subcarrier in a common resource block for any subcarrier spacing configuration less than .”

Observation 1: The definition of    mismatches the function and the purpose of the parameter;

Secondly, in our understanding the purpose of introducing the  in the baseband signal generation is due to the fact that for the same carrier bandwidth, different maximum transmission bandwidth configurations for different subcarrier spacing and different guard band width are defined by RAN4, e.g., as shown in Table 1, which causes the middle frequencies of these maximum transmission bandwidth configurations with different subcarrier spacings are no longer aligned. 

[bookmark: _Hlk497144372][bookmark: _Hlk505013260]Table 1: Maximum transmission bandwidth configuration NRB (Table 5.3.2-1 in [5])
	SCS (kHz)
	5MHz
	10MHz
	15MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50MHz
	60 MHz
	80 MHz
	100 MHz

	
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB

	15
	25
	52
	79
	106
	133
	[160]
	216
	270
	N/A
	N/A
	N/A

	30
	11
	24
	38
	51
	65
	[78]
	106
	133
	162
	217
	273

	60
	N/A
	11
	18
	24
	31
	[38]
	51
	65
	79
	107
	135




Table 2: Minimum guardband for UE channel bandwidth and SCS (kHz) (Table 5.3.3-1 in [5])
	SCS (kHz)
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50MHz
	60 MHz
	80 MHz
	100 MHz

	15
	242.5
	312.5
	382.5
	452.5
	522.5
	[592.5]
	552.5
	692.5
	N/A
	N/A
	N/A

	30
	505
	665
	645
	805
	785
	[945]
	905
	1045
	825
	925
	845

	60
	N/A
	1010
	990
	1330
	1310
	[1290]
	1610
	1570
	1530
	1450
	1370




Because of the different maximum transmission bandwidth configurations, which should be the in the baseband signal generation formula when the maximum transmission bandwidths are supported, and the constraint of the guard bands, the frequency center of the maximum transmission bandwidth with different subcarrier spacing is no longer center-aligned. Figure 1 illustrates an example with the carrier bandwidth of 25 MHz.

 
Figure 1: Illustration of the difference of the frequency centers of the maximum transmission bandwidths with different subcarrier spacings when the carrier bandwidth is 25MHz

From Table 1, it can be seen the differences of the maximum transmission bandwidths between SCS=15kHz and SCS=30kHz are 3 or 4 RBs (SCS=15kHz); and the differences of the maximum transmission bandwidths between SCS=30kHz and SCS=60kHz are from 2 to 4 RBs (SCS=30kHz). With the proper configuration of the values of the  for each subcarrier spacing, the center of the maximum transmission bandwidth configuration with SCS=30kHz (or SCS=15kHz) can always be placed with either exact half RB offset or no offset with SCS=30kHz or (or SCS=15kHz) from the center of the maximum transmission bandwidth configuration with SCS=60kHz, or no frequency offset. From this point of view, the current definition of  is sufficient for the compensation of the frequency offset due to different maximum transmission bandwidth configurations for different subcarrier spacings for the same carrier bandwidth as long as it makes clear that the selection of the  is to compensate the center-frequency offset from the lower subcarrier spacings to the highest subcarrier spacing.

Observation 2:The purpose of the is for aligning the transmission center frequencies between different subcarrier spacings caused by different maximum transmission bandwidth configurations , and   is sufficient to serve the purpose with the maximum transmission bandwidth configurations defined in RAN4.

Based on above discussion on  ,  we would like to make the following TP to clarify the definition of this parameter:

Proposal 3:

=========== Text Proposal for TS 38.211 ========
 The value of  is obtained from the higher-layer parameter k0 and is such that the frequency center of the maximum transmission bandwidth with a subcarrier spacing configuration  for a channel bandwidth coincides with the frequency center of the maximum transmission bandwidth with the highest subcarrier spacing configuration  for the same channel bandwidth in the same frequency range.the lowest numbered subcarrier in a common resource block for subcarrier spacing configuration  coincides with the lowest numbered subcarrier in a common resource block for any subcarrier spacing configuration less than .



Conclusion
In this contribution, we discussed the power offset between SS/PBCH and PDCCHs. Based on the discussion, it is proposed that: 
Proposal 1:
· There is no need to define the |X| & Y values for the power offsets between SS/PBCH block with PDCCH DMRS to be numerology-dependent.
Proposal 2:
· The ratio of SSS EPRE and the EPRE of any PDCCH DM-RS can be limited within the range of [-12, 12] dB for a given cell. There is no need to use RRC signaling to inform UE the power offset.  

Proposal 3:

=========== Text Proposal for TS 38.211 ========

 The value of  is obtained from the higher-layer parameter k0 and is such that the frequency center of the maximum transmission bandwidth with a subcarrier spacing configuration  for a channel bandwidth coincides with the frequency center of the maximum transmission bandwidth with the highest subcarrier spacing configuration  for the same channel bandwidth in the same frequency range. the lowest numbered subcarrier in a common resource block for subcarrier spacing configuration  coincides with the lowest numbered subcarrier in a common resource block for any subcarrier spacing configuration less than .
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