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1. Introduction
In RANA4#94e meeting there were extensive discussions on specification impact due to DSS between band 48 and NR band n48 with all related issues still open. This contribution continues the discussion on this aspect.
2. Discussion
Even though there is no WF or any other formally agreement on DSS n48/48 WI after two weeks discussion, according to the noted WF in Feb meeting it seems no further attempt at UL 7.5 kHz shift considering the lack of necessity as deployment anticipation will be only on 30 kHz SCS on NR band n48, whereas UL 7.5 kHz shift is to resolve the non-orthogonal issue between LTE and NR in case of 15 kHz SCS of NR operation. Furthermore, there is no inclination on this feature from majority vendors joined the discussion. Hence we will propose to official agree on:
Proposal 1: 7.5 kHz UL for n48 is not necessary and no impact on specification needed. 
For channel raster which is still remaining, it’s worth to review on existing specification as below quoted from 38.104.   
[bookmark: _Hlk515622859][bookmark: _Hlk514074796][bookmark: _Hlk514074832][bookmark: _Hlk514074872][bookmark: _Hlk515622922][bookmark: _Hlk514075221]The global frequency raster defines a set of RF reference frequencies FREF. The RF reference frequency is used in signalling to identify the position of RF channels, SS blocks and other elements. The global frequency raster is defined for all frequencies from 0 to 100 GHz. The granularity of the global frequency raster is ΔFGlobal.
RF reference frequencies are designated by an NR Absolute Radio Frequency Channel Number (NR-ARFCN) in the range [0…3279165] on the global frequency raster. The relation between the NR-ARFCN and the RF reference frequency FREF in MHz is given by the following equation, where FREF-Offs and NRef-Offs are given in table 5.4.2.1-1 and NREF is the NR-ARFCN.
	FREF = FREF-Offs + ΔFGlobal (NREF – NREF-Offs)
Table 5.4.2.1-1: NR-ARFCN parameters for the global frequency raster
	Range of frequencies (MHz)
	ΔFGlobal (kHz)
	FREF-Offs (MHz)
	NREF-Offs
	Range of NREF

	0 – 3000
	5
	0
	0
	0 – 599999

	3000 – 24250
	15
	3000
	600000
	600000 – 2016666

	24250 – 100000
	60
	24250.08
	2016667
	2016667 – 3279165



From 3000 MHz to 24250 MHz the granularity of the global frequency raster is defined as 15 KHz, and the range of of NREF is defined continuously in this range accordingly. Furthermore we can take a look at corresponding signaling design in 38.331 as below:

[bookmark: _Toc20425934]–	ARFCN-ValueNR
The IE ARFCN-ValueNR is used to indicate the ARFCN applicable for a downlink, uplink or bi-directional (TDD) NR global frequency raster, as defined in TS 38.101-1 [15] and TS 38.101-2 [39], clause 5.4.2.
-- ASN1START
-- TAG-ARFCN-VALUENR-START

ARFCN-ValueNR ::=               INTEGER (0..maxNARFCN)

-- TAG-ARFCN-VALUENR-STOP
-- ASN1STOP
..........
maxNARFCN                               INTEGER ::= 3279165 -- Maximum value of NR carrier frequency


Hence there would be impact on fundamental NR design metric of global channel raster if 100 kHz channel raster to be enabled for operating band above 3GHz. It is oppose to allow this case from our side as shared in previous discussion. Then there are only two other options left on the table as:
· Option 1: 300 kHz raster to be used as implementation approach without specification impact enable the alignment between NR channel raster and LTE center frequencies. 
·  This may result in impact on spectrum efficiency if the spectrum is not assigned with such granularity
· It should be noted that legacy solution to avoid non-orthogonal interference for operation between LTE@15 kHz SCS and NR@30 kHz SCS in case of DSS is to adopt guard gap by implementation manner which means spectrum efficiency will be impacted anyway. 
· Option 2: allow misalignment between NR channel raster and LTE center frequencies since anyway the SCS of NR and LTE are assumed to be different on n48 case.   
·  This may result in different frequency grid between NR and LTE, which is already not the case due to different SCS between NR and LTE. 
To summary this, both options on channel raster for further decision listed above will have no impact on existing specification. And from our side we would still prefer option1 as before. 

For the last item on sync raster aspect, according to discussion there are several options raised there with each own problems as below:
·  Option 1: MBSFN approach to resolve LTE CRS and NR SSB collision
· There is statement that US CBRS alliance is not allowed UL/DL configuration shift between LTE and NR TDD system to avoid interference. However, it is not easy to understand the criteria behind that since even with such shift the NR TDD configuration can still aligned with the UL, DL and S direction perfectly aligned the same with LTE system considering the flexible design in NR phase. All such approach would rely on implementation without expectation of any challenge. 
·  Option 2: SSB pattern C compatible with LTE with 2CRS antenna ports 
· [bookmark: _GoBack]This is the other way to avoid the collision between LTE CRS and NR SSB. However, there is concern on the restriction of the 4CRS antenna ports deployment. For 3.5GHz with multiple antenna configuration and beamforming gain will be anticipated, other transmission mode such as TM9 with DMRS for demodulation rather than 4CRS antenna port could be selected with limited overhead on CRS but still have benefit from multiple antenna if implemented.  
·  Option 3: One additional SSB pattern B or replace current SSB pattern C 
· There is a clear drawback that either it would increase the initial access burden for UE or there may be issue for UE which may already have been under development which seems hardly can understand the updated design and be blocked in process of initial access. Hence this option would be less attractive for us. 
Hence on sync raster aspect, we also prefer to resolve the issue by implementation approach without specification update. 
3. Conclusion
In this contribution, further discussion on DDS between LTE band 48 and NR band n48 is provided with our preference to support it with no specification impact. 
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