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1. Introduction
This contribution discusses on the remaining issue on OFDM based band signal generation, and corresponding text proposals are made accordingly. Besides, the text proposals for the TS 38.213 [1] on cell search are also given in Appendix. 

2. Discussion
2.1. OFDM baseband signal generation
As discussed in [NR-91-03], the phase compensation maybe inevitable in the transmitter and/or the receiver due to mismatch between Tx and Rx center frequency. Three options are proposed [2]:
· Option 1)
· gNB pre-compensates phase of OFDM symbols of SS/PBCH using center frequency of SS/PBCH
· gNB pre-compensates phase of OFDM symbols of RMSI PDCCH and PDSCH using center frequency of SS/PBCH
· For all other signals/channels, gNB does not pre-compensate phase
· Note: UE will utilize channel bandwidth and k0 signaling in RMSI for any needed compensation
· Option 2)
· gNB pre-compensates phase of OFDM symbols of SS/PBCH using center frequency of SS/PBCH
· gNB pre-compensates phase of OFDM symbols of RMSI PDCCH and PDSCH using center frequency of RMSI CORESET
· For all other signals/channels, gNB does not pre-compensate phase.
· Note: UE will utilize channel bandwidth and k0 signaling in RMSI for any needed compensation
· Option 3)
· gNB pre-compensates all OFDM symbols using center frequency of its own center frequency
· Note: UE will use its own center frequency for compensation of all signals received.
As commonly understood, all of the options above can work. Option 3 seems the briefest and most clear solution compared with option 1 and option 2, in which the phase (pre)compensation operation is uniform for all kinds of physical signals and channels.
Proposal 1: Option 3, i.e. the transmitter pre-compensates all OFDM symbols using its own center frequency, is slightly preferred to make all physical channel and signals for both DL and UL processed in the same way.
The phase pre-compensation in addition to the OFDM baseband signal is function of OFDM symbol index l, as shown demonstrated in [2]. The baseband signal generation function with pre-compensation is given as follows:
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is the frequency/ frequency offset to be compensated, and 
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 for subcarrier spacing configuration 
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in a subframe.
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Thus, 
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can be written as
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As shown in (3), we can conclude that the phase 
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 for compensation repeats every subframe/1ms. The periodic property is introduced naturally with the periodically repeated OFDM index l, and has nothing to do with
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As specified in [3], one subframe is consist of 
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 OFDM symbols). Let
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is ‘half subframe’ index, i.e. the OFDM symbols index for the 1st OFDM symbol every 0.5ms, and then
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 , the 2nd item in (3), can be written as
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Let 
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of the 1st OFDM symbol every half subframe is equal since 
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 OFDM symbols (0.5ms) under the assumption than
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For the pre-compensation of baseband signal of SSB/RMSI in option 1 and option 2, 
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For the pre-compensation of baseband signal other than SSB/RMSI in option 1 and option 2, 
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for receiver, and compensation is performed on both transmitter and receiver. 
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 in NR. In this case, the compensation value still repeat every 1ms, but not necessarily periodically repeated every half subframe interval for
[image: image42.wmf]{1,2,3,4}

Î

m

. The 0.5ms periodicity property would still hold if 
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Nevertheless, in our opinion, the length of compensation sequence can be simply limited to 
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 and repeated in half a subframe(0.5ms) periodicity for all subcarrier spacing, without extra quantization of
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. Accordingly, the phase compensation sequence on receiver side have to be compensated in the same periodicity as that on the transmitter side to make sure the compensation at both side well matched. Thus, the phase of baseband signal, observed after the compensation is performed at receiver side, is rotated by 
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, equivalently. It is not that important whether 
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As a summarize, for each 
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configuration, the phase compensated on the transmitter is 
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where 
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 repeated every 0.5ms/ half subframe. 
Proposal 2: The phase compensation sequence could be cyclically repeated in 0.5ms periodicity to limit the sequence length without quantization of
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Proposal 3: The phase compensation sequence on receiver side should be repeated in the same periodicity as that on transmitter side.
The corresponding Text proposals for section 5.3 of [2, TS 38.211] are given in Appendix.
3. Conclusion
Based on the discussion above, we have the following proposal :
Proposal 1: Option 3, i.e. the transmitter pre-compensates all OFDM symbols using its own center frequency, is slightly preferred to make all physical channel and signals for both DL and UL processed in the same way.

Proposal 2: The phase compensation sequence could be cyclically repeated in 0.5ms periodicity to limit the sequence length without quantization of[image: image59.wmf]Tx
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Proposal 3: The phase compensation sequence on receiver side should be repeated in the same periodicity as that on transmitter side.


Appendix：TP on TS 38.211

5.3
OFDM baseband signal generation
The time-continuous signal 
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 and subcarrier spacing configuration 
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 for OFDM symbol 
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 in a subframe for any physical channel or signal except PRACH is defined by
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 is given by clause 4.2, and 
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 is the subcarrier spacing configuration.

The value of 
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 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 
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 coincides with the lowest numbered subcarrier in a common resource block for any subcarrier spacing configuration less than 
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The starting position of OFDM symbol 
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 for subcarrier spacing configuration 
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in a subframe is given by
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Appendix：TP on TS 38.213
According to the following agreements made in RAN1#AH3 and RAN1#90 meetings, UE assumptions on rate matching with SS block for three types of channels (UE-specific PDCCH/PDSCH, RMSI PDCCH/PDSCH, other channels) are defined respectively. However, UE behaviors under these three cases have not been clearly captured in present TS 38.213.
	Agreements:
· For rate matching purpose

· For UE specific PDSCH and UE specific CORESET

· If the UE has received no bitmap through RRC signalling, the UE assumes SS/PBCH block transmission according to the signalling in RMSI 

· If the UE has received a bitmap through RRC signalling, the UE assumes SS/PBCH block transmission according to the bitmap in RRC based signalling 

· For PDSCH carrying RMSI and the corresponding PDCCH CORESET, the UE assumes that no SS block is transmitted in the allocated resources

· Working assumption: For other channels, the UE assumes SS/PBCH block transmission according to the signalling in RMSI

· FFS: Confirm for each channel

· The signalling in RMSI is only for the associated SS/PBCH block

· FFS: Other uses of the signalled SS/PBCH block indication in RMSI and/or RRC

Agreements:

· The following working assumption is confirmed:

· For other channels, the UE assumes SS/PBCH block transmission according to the signalling in RMSI

· FFS: Confirm for each channel

· The signalling in RMSI is only for the associated SS/PBCH block


4.1
Cell search

The candidate SS/PBCH blocks in a half frame are indexed in an ascending order in time from 0 to 
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, of a SS/PBCH block index per half frame from a one-to-one mapping with an index of the DM-RS sequence transmitted in the PBCH. For 
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, the UE shall determine the 3 MSB bits of the SS/PBCH block index per half frame from higher layer parameter SSB-index-explicit.


When receiving PDSCH conveying SIB1 or PDCCH scheduling SIB1, UE should assume resources for PDSCH conveying SIB1 or resources for PDCCH scheduling SIB1 are not be used for the SS/PBCH blocks transmission.
A UE can be configured a set of SS/PBCH blocks indexes by parameter SSB-transmitted-SIB1.
· UE shall not assume reception of PDCCH with CRC scrambled by C-RNTI or PDSCH that is scheduled by a PDCCH with CRC scrambled by C-RNTI in REs that partially or fully contain SS/PBCH blocks transmission resources indicated by SSB-transmitted-SIB1. A UE can also be configured per serving cell, by higher layer parameter SSB-transmitted, indexes of SS/PBCH blocks for which the UE shall not receive PDCCH with CRC scrambled by C-RNTI or PDSCH that is scheduled by a PDCCH with CRC scrambled by C-RNTI in REs that overlap with REs corresponding to the SS/PBCH blocks. The configuration by SSB-transmitted overrides the configuration by SSB-transmitted-SIB1.
· When receiving other channel or signal, the UE assumes SS/PBCH block transmission resources according to SSB-transmitted-SIB1, and UE shall not assume reception of other signal or channel in REs that partially or fully contain SS/PBCH blocks transmission resources.
A UE can be configured per serving cell by higher layer parameter SSB-timing a periodicity of the half frames for reception of SS/PBCH blocks per serving cell. If the UE is not configured a periodicity of the half frames for receptions of SS/PBCH blocks, the UE shall assume a periodicity of a half frame. A UE shall assume that the periodicity is same for all SS/PBCH blocks in the serving cell.
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