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1 Introduction

In  RAN1 #NR_AH_1801, the following agreements were reached [1]. 
	Agreements:

· For signal generation for both DL and UL, adopt the following:

· Transmitter generates signals for all symbols using a common reference tone 

· FFS: Which tone to use as the common reference tone

· FFS applicability to PRACH

Agreements:

· The value of M (as in 38.101) for sync raster definition (i.e., 0, ±1) for FR1 is informed to UE 

· Up to RAN4 to decide the set of offset values for FR1

· As a working assumption, the indication is in RMSI

· If the minimum distance between adjacent sync rasters is large enough (w.r.t the intial frequency offset tolerance), the indication is no longer necessary

· Send an LS to RAN2 and RAN4 – R1-1801109, which is approved and final LS is in R1-1801182
Agreements:

· Send an LS to RAN4 regarding the following working assumption. Note that there are also other alternative(s) discussed in RAN1. 

· RAN1 asks RAN4 would especially appreciate if RAN4 can progress on the frequency offset associated with the value of M. RAN1 aims to make a decision in the early week of the next Feb. meeting. 

· (Working assumption) For signal generation:

· Agree to option 3a (unquantized)

· Baseband signal generation remains unchanged

· Change upconversion formula for all channels/signals expect PRACH to:

· 
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· Upconversion formula for PRACH remains unchanged




In the RAN1 #NR_AH_1801 meeting, option 3a (unquantized) for OFDM signal generation was set an working assumption. The other option 3b (quantized) is not yet completely rejected. In this contribution, we give our preference on two options, i.e. option 3a and option 3b , for all channels/signals except PRACH. We also discussed the remaining issues on SS raster.
2 Remaining issues on signal generation
Three options for OFDM signal generation were discussed in the last meeting based on the contributions from a large number of companies. The merits and demerits of each option were analyzed, and option 3 was considered a better scheme, and the working assumption was made as follows:

· (Working assumption) For signal generation:

· Agree to option 3a (unquantized)

· Baseband signal generation remains unchanged

· Change upconversion formula for all channels/signals expect PRACH to:

· 
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· Upconversion formula for PRACH remains unchanged        
In this meeting, it is necessary to confirm whether the above working assumption is adopted.

Both option 3a and option 3b can solve the problem of phase rotation caused by different center frequencies between the transmitter and the receiver.

For frequency range 0~2.7GHz, there are three synchronization entries per synchronization cluster,  and there is one synchronization cluster per 900kHz. 

With option 3b, UE only need to try one phase compensation hypothesis (at frequency 900N kHz)  per synchronization cluster for frequency offset estimation. 

With option 3a, UE need to try three phase compensation hypothesis (at frequency N*900kHz + M*5 kHz, M= -1,0,1) per synchronization cluster for frequency offset estimation, i.e. the number of phase compensation hypotheses for frequency offset estimation in option 3a will be greater than that in option 3b. 

However option 3a can get the better decode performance than option 3b by trying three phase compensation hypotheses for frequency offset estimation. Especially, when minimum frequency distance between synchronization entries is a larger value (may be 70 kHz or above according to the proposal provided by our companion contribution [2]), decode performance will be very poor because initial carrier frequency offset plus frequency offset between adjacent synchronization entries in one synchronization cluster maybe exceed allowed maximum initial carrier frequency offset of the receiver. 

In addition, for the repetition of phase compensation terms, when the transmit and receiver carrier frequencies are integer multiples of 0.5 kHz, 1 kHz, 2 kHz, option 3a ensures that the phase pre-compensation and post-compensation terms repeat after 2 ms, 1 ms, 0.5 ms, respectively [3]. In NR, generally, the carrier frequencies are integer multiples of 1 kHz except when NR UL is shared with LTE UL. However, even when NR UL is shared with LTE UL, the carrier frequencies of NR UL is also at least integer multiples of 0.5 kHz [4]. In other words, option 3a can guarantee the repetition of these phase terms after every 2 ms. Therefore, with option 3a transmitter and receiver do not have to store a large number of phase compensation terms.
Therefore, we propose to confirm the working assumption regarding the signal generation.

Proposal 1: Confirm working assumption, for signal generation:

· Agree to option 3a (unquantized)

· Baseband signal generation remains unchanged

· Change upconversion formula for all channels/signals expect PRACH to:

· 
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· Upconversion formula for PRACH remains unchanged

3 Remaining issues on SS raster
We can observe that the value of M is indicated in RMSI from the working assumption in the last meeting. However, it is not a good approach. The reason is that the indication of the value of M in RMSI does not improve the performance of the PBCH,RMSI PDCCH or RMSI PDSCH. 

Observation 1: The indication of the value of M in RMSI does not improve the performance of the PBCH, RMSI PDCCH or RMSI PDSCH.

From the working assumption in the last meeting, we can also observe that if the minimum distance (i.e. SS raster offset) between adjacent sync rasters is large enough (w.r.t the intial frequency offset tolerance), the indication is no longer necessary.  According to the analysis of our companion contribution [2], since there was already an agreement of 20ppm of local frequency error in the previous RAN4 meeting, a frequency shift of (54kHz could be chosen at 2.7GHz carrier. Therefore, we propose that the wider SS raster offset of 70kHz or above could be selected for the frequency range of 0-2700MHz and no RMSI signaling. 
Proposal 2: The wider SS raster offset of 70kHz or above should be selected for the frequency range of 0-2700MHz. Consequently,  M is not indicated in RMSI.
4 Conclusion

Based on the discussion, we made following proposals.

Proposal 1: Confirm working assumption, for signal generation:

· Agree to option 3a (unquantized)

· Baseband signal generation remains unchanged

· Change upconversion formula for all channels/signals expect PRACH to:

· 
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· Upconversion formula for PRACH remains unchanged

Observation 1: The indication of the value of M in RMSI does not improve the performance of the PBCH, RMSI PDCCH or RMSI PDSCH.

Proposal 2: The wider SS raster offset of 70kHz or above should be selected for the frequency range of 0-2700MHz. Consequently,  M is not indicated in RMSI.
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