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[bookmark: DocumentFor]Introduction
[bookmark: _Ref178064866]In 3GPP RAN1#89 meetings, Supplementary Uplink frequency was discussed and the following conclusion was agreed [1]:
· Specify mechanisms for supporting supplementary Uplink frequency 
· Note: SUL herein refers to the case when there is only UL resource for a carrier from NR perspective
· Use SUL as complimentary access link (including from random access point of view) to NR TDD and to NR FDD, where the UE may select PRACH resources either in the NR TDD/FDD uplink frequency or the SUL frequency. 
· Note: The SUL frequency can be a frequency shared with LTE UL(at least for the case when NR spectrum is below 6 Ghz).
· Minimize impact to NR physical layer design to enable this co-existence
· Note: whether or not UE has to support simultaneous transmission on uplink frequencies is a separate discussion
The aim of this contribution is to clarify the definition of Supplementary Uplink frequency, and give some initial consideration on how to support NR transmission with TDD uplink resources. 
Discussion
Discussion on SUL
In RAN4 NR#2, the following bands for SUL and UL sharing was discussed, as shown in Table 2-1 and Table 2-2 respectively [2].  The main motivation of SUL and uplink sharing is to make full use of frequency resource and to improve the uplink coverage for NR using existing bands, and obviously the definition of SUL and uplink sharing did not exclude TDD bands. The improvement for NR using legacy band manly comes from superior property in low frequency, so both FDD and TDD bands are promising. But as we can see here currently the discussion is confined to FDD bands only, which may lead to confusing when it comes to TDD bands. 
Table 2-1: SUL bands
	NR Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high
	

	1
	880 MHz
	–
	915 MHz 
	925 MHz
	–
	960 MHz
	FDD

	2
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	3
	3300 MHz
	–
	3800 MHz
	3300 MHz
	–
	3800 MHz
	TDD

	4
	880 MHz
	–
	915 MHz
	
	N/A
	
	XDD

	5
	1710 MHz
	–
	1785 MHz
	
	N/A
	
	XDD


Table 2-2: Uplink sharing bands
	Frequency ranges for NR 
	Operators whose request is included in the frequency range 

	1710-1785MHz (UL)/3.3-4.2 GHz*(DL&UL) 
	China Telecom, China Unicom, CMCC, Deutsche Telekom 

	832-862MHz (UL)/3.3-4.2 GHz*(DL&UL)
	Orange, Telefonica, Etisalat, Deutsche Telekom 

	880-915MHz (UL)/3.3-4.2 GHz*(DL&UL) 
	CMCC 

	703-748MHz (UL)/3.3-4.2 GHz* (DL&UL) 
	Orange, Telefonica, Etisalat 




Take a TDD subframe with DL:UL=3:1 as shown in Fig.1 for example, if all the resources of UpPTS and uplink subframes or only the uplink subframes in TDD subframes are assigned to the uplink transmission of NR, we need to clarify whether it can be defined as SUL frequency, or it should be considered in the scope of uplink sharing.
If the aforementioned frequency usage can be defined as SUL, TDD bands as shown in Table 2-3 can be considered as additional SUL frequencies, which will enrich SUL frequency and benefit the industry.


Figure 1 TDD subframe with DL:UL=3:1
Table 2-3: SUL bands based on legacy TDD bands
	NR Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high
	

	1
	703 MHz
	–
	803 MHz 
	703 MHz
	–
	803 MHz 
	TDD

	2
	1447 MHz
	–
	1467 MHz
	1447 MHz
	–
	1467 MHz
	TDD

	3
	2496 MHz
	–
	2690 MHz
	2496 MHz
	–
	2690 MHz
	TDD

	4
	703 MHz
	–
	803 MHz 
	
	N/A
	
	XDD

	5
	1447 MHz
	–
	1467 MHz
	
	N/A
	
	XDD

	6
	2496 MHz
	–
	2690 MHz
	
	N/A
	
	XDD


 
Proposal 1: We kindly ask RAN1 to clarify whether the uplink resources of TDD can be defined as SUL frequency.
Proposal 2: If the uplink resources of TDD can be defined as SUL frequency, send LS to RAN2 and RAN4 about the clarification.

Some considerations on TD-LTE
To support the uplink transmission of NR, the uplink resources of TD-LTE can be assigned to NR. There are three resource allocation schemes can be considered. 
1）Option 1: Only the uplink normal subframes is defined for SUL
Considering that TD-LTE may adopt Massive MIMO to enhance the network ability, only the uplink subframes of TD-LTE is assigned to the uplink transmission of NR in scheme 1. The UpPTS used for LTE SRS transmission is reserved to TD-LTE to acquire channel reciprocity.
2）Option2: All the uplink normal subframes and UpPTS are defined for SUL
In scheme 2, all the uplink subframes and UpPTS of TD-LTE are allocated to NR to provide better uplink coverage. 
3）Option 3: All the uplink normal subframes and UpPTS except those for periodic or aperiodic LTE SRS are defined for SUL
Option 3 is a compromise between Option 1 and Option 2. It reserves some necessary resources for TD-LTE (with Massive MIMO) SRS for acquiring channel reciprocity.

[bookmark: OLE_LINK105][bookmark: OLE_LINK106]Proposal 3: Three resource allocation options for SUL on TDD band need to be studied.
Conclusion
Based on the above discussion, the following proposals are given as below:
Proposal 1: We kindly ask RAN1 to clarify whether the uplink resources of TDD can be defined as SUL frequency.
Proposal 2: If the uplink resources of TDD can be defined as SUL frequency, send LS to RAN2 and RAN4 about the clarification.
Proposal 3: Three resource allocation options for SUL on TDD band need to be studied.
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