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1. Introduction
In RAN#92E meeting, a new WI on LTE/NR spectrum sharing in Band 34/n34 and Band 39/n39 was approved. 
The work item aims to specify spectrum sharing requirements for n34 and n39.  

•
Introduce UL 7.5kHz frequency shift for 15kHz SCS operation from Rel-15 [RAN4]

•
Study for backward compatibility

•
Study for which release UL shift can be made mandatory
In this contribution, we discuss the introduction of uplink 7.5KHz frequency shift for n34 and n39. 

2. Discussion
In order to support DSS for n34 and n39, following three features are needed:
For resource block level spectrum sharing, frequency alignment between LTE and NR is necessary to avoid inter-subcarrier interference. Following three features are needed for band 34 spectrum sharing.
1. 100 kHz channel raster support

As shown in the following table, 100 kHz channel raster is supported for n34 and n39 in Rel-15. 

TS38.101-1 Table 5.4.2.3-1: Applicable NR-ARFCN per operating band
	NR Operating Band
	ΔFRaster 

(kHz) 
	Uplink

Range of NREF

(First – <Step size> – Last)
	Downlink

Range of NREF

(First – <Step size> – Last)

	~ omitted ~

	n34
	100
	402000 – <20> – 405000
	402000 – <20> – 405000

	n39
	100
	376000 – <20> – 384000
	376000 – <20> – 384000

	~ omitted ~


The NR band n34 and n39 already complies to this requirement. 
2. 30 KHz SS block SCS support 
In RAN4 #96-e meeting, RAN4 already agreed to add 30KHz SSB pattern case C in addition to 15KHz SSB for n34 and n39 from Rel-15 (R4-2011682). 

TS38.101-1 Table 5.4.3.3-1: Applicable SS raster entries per operating band

	NR Operating Band
	SS Block SCS
	SS Block pattern 1
	Range of GSCN

(First – <Step size> – Last)

	~ omitted ~

	n34


	15 kHz
	Case A
	NOTE 5

	
	30 kHz
	Case C
	5036 – <1> – 5050

	n39
	15 kHz
	Case A
	NOTE 6

	
	30 kHz
	Case C
	4712 – <1> – 4789

	~ omitted ~

	NOTE 1:  SS Block pattern is defined in clause 4.1 in TS 38.213 [8].

NOTE 2:  The applicable SS raster entries are GSCN = {6432, 6443, 6457, 6468, 6479, 6493, 6507, 6518, 6532, 6543}.

NOTE 3:  The following GSCN are allowed for operation in band n46:


 GSCN = {8996, 9010, 9024, 9038, 9051, 9065, 9079, 9093, 9107, 9121, 9218, 9232, 9246, 9260, 9274, 9288, 9301, 9315, 9329, 9343, 9357, 9371, 9385, 9402, 9416, 9430, 9444, 9458, 9472, 9485, 9499, 9513}.

NOTE 4: The following GSCN are allowed for operation in band n96:


GSCN = {9548, 9562, 9576, 9590, 9603, 9617,9631, 9645, 9659, 9673, 9687, 9701, 9714, 9728, 9742, 9756, 9770, 9784, 9798, 9812, 9826, 9840, 9853, 9867, 9881, 9895, 9909, 9923, 9937, 9951, 9964, 9978, 9992, 10006, 10020, 10034, 10048, 10062, 10076, 10090, 10103, 10117, 10131, 10145, 10159, 10173, 10187, 10201, 10214, 10228, 10242, 10256, 10270, 10284, 10298, 10312, 10325, 10339, 10353{.

NOTE 5: The applicable SS raster entries are GSCN = {5032, 5043, 5054}

NOTE 6: The applicable SS raster entries are GSCN = {4707, 4715, 4718, 4729, 4732, 4743, 4747, 4754, 4761, 4768, 4772, 4782, 4786, 4793}


The NR band n34 and n39 already complies to this requirement.
3. UL 7.5kHz frequency shift for 15KHz data SCS

In section 5.4.2.1 of TS38.101-1 inclusion of band n34 and n39 for the list of bands supporting UL 7.5 kHz shift is required for 15 kHz SCS. DSS with 15 kHz SCS gives better spectral efficiency using RE level rate matching than RB level rate matching. 

Given above justifications, spectrum sharing for b34/n34 and b39/n39 would be necessary and the following requirements should be supported for n34 and n39 from Rel-15.
According to the WID, backward compatibility should be studied for introduction of UL 7.5KHz frequency shift from Rel-15. Band 34 and band 39 

2010- 2025 MHz was widely deployed as TD-SCDMA in China before, and started to refarm to LTE Band 34 in recent years. LTE Band 39 (1880-1920 MHz) is a widely deployed TDD band in China. So currently, these two bands are the main bands for LTE deployment in China. Based on our knowledge, there is no UE support n34 and n39 so far. So there is no backward compatibility issue if we introduce UL 7.5KHz frequency shift from Rel-15.
Proposal 1: There is no backward compatibility issue to introduce UL 7.5KHz frequency shift from Rel-15 for n34 and n39

The other point needs to be discussed is for which release UL shift can be made mandatory. In our view, the 7.5KHz shift should be mandatory from Rel-15. If network operates DSS in b34/n34 and b39/n39 and UE does not support the UL 7.5KHz shift, UE cannot access to the cell according to the specification. So if the UL shift feature is optional, UEs does not support this feature cannot access to the network. This will impact the user experience. And as we discussed above, there is no compatibility issue to introduce UL 7.5KHz shift from Rel-15 for n34 and n30. So we believe it is feasible and necessary to mandatory support UL 7.5KHz frequency shift from Rel-15.
Proposal 2: it is proposed to mandatory support UL 7.5KHz frequency shift from Rel-15 for n34 and n39.
3. Conclusion
In this contribution, we discuss the introduction of uplink 7.5KHz frequency shift for n34 and n39. The proposals are:

Proposal 1: There is no backward compatibility issue to introduce UL 7.5KHz frequency shift from Rel-15 for n34 and n39

Proposal 2: it is proposed to mandatory support UL 7.5KHz frequency shift from Rel-15 for n34 and n39.
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