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1. Introduction
The contribution discusses the frequency related information for unidirectional cells (i.e. DL only or UL only cell). 
2. Discussion

2.1 The cell Direction IE (UL only or DL only) over F1
In the Served Cell Information IE, the Cell Direction IE can be used to indicate whether the cell is unidirectional, as agreed in R3-190956 [1] as follows. 

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Cell Direction
	M
	
	ENUMERATED
(dl-only, ul-only)
	


But in the served cell information, in case of FDD, the UL/DL FreqInfo IEs and UL/DL Transmission Bandwidth (with corresponding UL/DL carrier list) are mandatory as indicated below. This means that if the cell is indicated as DL only cell, the UL FreqInfo/UL transmission bandwidth are indicated as well, which potentially lead to confusion and errors. The same is true for UL only cell but with DL FreqInfo/DL transmission bandwidth. 

	<<Excerpted from 9.3.1.10
Served Cell Information >>
	
	
	
	
	
	

	CHOICE NR-Mode-Info 
	M
	
	
	
	-
	

	>FDD
	
	
	
	
	-
	

	>>FDD Info
	
	1
	
	
	-
	

	>>>UL FreqInfo
	M
	
	NR Frequency Info

9.3.1.17
	
	-
	

	>>>DL FreqInfo
	M
	
	NR Frequency Info

9.3.1.17
	
	-
	

	>>>UL Transmission Bandwidth
	M
	
	Transmission Bandwidth

9.3.1.15
	
	-
	

	>>>DL Transmission Bandwidth
	M
	
	Transmission Bandwidth

9.3.1.15
	
	-
	

	>>>UL Carrier List 
	O
	
	NR Carrier List

9.3.1.137
	If included, the UL Transmission Bandwidth IE shall be ignored.
	YES
	ignore

	>>>DL Carrier List
	O
	
	NR Carrier List

9.3.1.137
	If included, the DL Transmission Bandwidth IE shall be ignored.
	YES
	ignore


Hence it is proposed to clarify that in case of DL or UL only cell, the UL related or DL related frequency information should be ignored. 
Proposal 1: For TS 38.473, update the semantic descriptions that for DL only cell, the UL related frequency information shall be ignored, while for UL only cell, the DL related frequency information shall be ignored. 

2.2 The SDL/DL only cell over Xn
In the served/neighbour cell information NR IE, the UL/DL NR frequency info and UL/DL transmission bandwidth (with corresponding UL/DL carrier list for served cell information) are mandatory indicated.
	<excerpt from 9.2.2.11
Served Cell Information NR >
	
	
	
	
	
	

	CHOICE NR-Mode-Info
	M
	
	
	
	–
	

	>FDD
	
	
	
	
	
	

	>>FDD Info
	
	1
	
	
	–
	

	>>>UL NR Frequency Info
	M
	
	NR Frequency Info

9.2.2.19
	
	–
	

	>>>DL NR Frequency Info
	M
	
	NR Frequency Info

9.2.2.19
	
	–
	

	>>>UL Transmission Bandwidth
	M
	
	NR Transmission Bandwidth

9.2.2.20
	
	–
	

	>>>DL Transmission Bandwidth
	M
	
	NR Transmission Bandwidth

9.2.2.20
	
	–
	

	>>>UL Carrier List 
	O
	
	NR Carrier List
9.2.2.63
	If included, the UL Transmission Bandwidth IE shall be ignored.
	YES
	ignore

	>>>DL Carrier List
	O
	
	NR Carrier List
9.2.2.63
	If included, the DL Transmission Bandwidth IE shall be ignored.
	YES
	ignore


How as indicated in the section 5.2 in TS 38.104 (Table 5.4.2.3-1 below), the SDL is operating in the DL operating band only. 
Then the mandatory indication of the UL related frequency information could potentially lead to confusion and errors. Note that for LTE UL EARFCN in the Served Cell Information E-UTRA, it is already clearly indicated that the UL EARFCN could be ignored, when the NUL is not defined. Then for NR, the similar semantic descriptions can be included for NR UL frequency info as well. 

	<excerpt from 9.2.2.12
Served Cell Information E-UTRA >
	M
	
	9.2.2.4
	
	–
	

	CHOICE E-UTRA-Mode-Info
	M
	
	
	
	–
	

	>FDD
	
	
	
	
	–
	

	>>FDD Info
	
	1
	
	
	–
	

	>>>UL EARFCN
	M
	
	E-UTRA ARFCN

9.2.2.21
	Corresponds to NUL in TS 36.104 [25] for E-UTRA operating bands for which it is defined; ignored for E-UTRA operating bands for which NUL is not defined
	–
	

	>>>DL EARFCN
	M
	
	E-UTRA ARFCN

9.2.2.21
	Corresponds to NDL in TS 36.104 [25]
	–
	

	>>>UL E-UTRA Transmission Bandwidth
	M
	
	E-UTRA Transmission Bandwidth

9.2.2.22
	Same as DL Transmission Bandwidth in this release; ignored in case UL EARFCN value is ignored
	–
	


Table 5.4.2.3-1: Applicable NR-ARFCN per operating band in FR1
	NR operating band
	ΔFRaster
(kHz) 
	Uplink

range of NREF

(First – <Step size> – Last)
	Downlink

range of NREF

(First – <Step size> – Last)

	n1
	100
	384000 – <20> – 396000
	422000 – <20> – 434000

	<Omitted>
	
	
	

	n29
	100
	N/A
	143400 – <20> – 145600

	n30
	100
	461000 – <20> – 463000
	470000 – <20> – 472000

	
	
	
	

	<Omitted>
	
	
	

	
	
	
	

	n67
	100
	N/A
	147600 – <20> – 151600

	n70
	100
	339000 – <20> – 342000
	399000 – <20> – 404000

	n71
	100
	132600 – <20> – 139600
	123400 – <20> – 130400

	n74
	100
	285400 – <20> – 294000
	295000 – <20> – 303600

	n75
	100
	N/A
	286400 – <20> – 303400

	n76
	100
	N/A
	285400 – <20> – 286400

	n77
	15
	620000 – <1> – 680000
	620000 – <1> – 680000

	
	30
	620000 – <2> – 680000
	620000 – <2> – 680000

	n78
	15
	620000 – <1> – 653333
	620000 – <1> – 653333

	
	30
	620000 – <2> – 653332
	620000 – <2> – 653332

	n79
	15
	693334 – <1> – 733333
	693334 – <1> – 733333

	
	30
	693334 – <2> – 733332
	693334 – <2> – 733332

	n80
	100
	342000 – <20> – 357000
	N/A

	n81
	100
	176000 – <20> – 183000
	N/A

	n82
	100
	166400 – <20> – 172400 
	N/A

	n83
	100
	140600 – <20> –149600
	N/A

	n84
	100
	384000 – <20> – 396000
	N/A

	n85
	100
	139600 – <20> – 143200
	145600 – <20> – 149200

	n86
	100
	342000 – <20> – 356000
	N/A

	n89
	100
	164800 – <20> – 169800
	N/A

	
	15
	499200 – <3> – 537999
	499200 – <3> – 537999

	n90
	30
	499200 – <6> – 537996
	499200 – <6> – 537996

	
	100
	499200 – <20> – 538000
	499200 – <20> – 538000

	n91
	100
	166400 – <20> – 172400
	285400 – <20> – 286400

	n92
	100
	166400 – <20> – 172400
	286400 – <20> – 303400

	n93
	100
	176000 – <20> – 183000
	285400 – <20> – 286400

	n94
	100
	176000 – <20> – 183000
	286400 – <20> – 303400

	n95
	100
	402000 – <20> – 405000
	N/A

	n962
	15
	795000 – <1> – 875000
	795000 – <1> – 875000

	n97
	100
	460000 – <20> – 480000
	N/A

	n98
	100
	376000 – <20> – 384000
	N/A


Proposal 2: For TS 38.423, update the semantic descriptions that for SDL cell, the UL related frequency information shall be ignored. The SDL could be determined according to DL ARFCN and band value. 
In addition, RAN3 can further discuss whether to indicate the DL only cell for the served/neighbor cell information NR. Though with the frequency band indicated in TS 38.104, neighbor nodes can implicitly identify the SDL cell. However it is also possible for an operator to configure cell as DL only, even if the bands is for both DL and UL. In this sense, an indication that a cell is only DL can be added over Xn, similar to the Cell Direction IE over F1. RAN3 can also consider whether “UL only” indication is needed. 
Proposal 3: RAN3 to discuss whether to add “cell direction” IE over Xn.
3. Conclusion
Based on the discussion in this paper, we propose the following:
Proposal 1: For TS 38.473, update the semantic descriptions that for DL only cell, the UL related frequency information shall be ignored, while for UL only cell, the DL related frequency information shall be ignored. 

Proposal 2: For TS 38.423, update the semantic descriptions that for SDL cell, the UL related frequency information shall be ignored. The SDL could be determined according to DL ARFCN and band value. 
Proposal 3: RAN3 to discuss whether to add “cell direction” IE over Xn.
The CRs capturing proposal 1 for TS 38.473 are provided in the [2, 3].

The CRs capturing proposal 2 for TS 38.423 are provided in the [4, 5].

4. Reference

[1] R3-190956 Indication that cells are only UL or DL on F1, Ericsson. 
[2] R3-220686
Correction of frequency information for DL only or UL only cell
Huawei, China Telecom, Deutsche Telekom

[3] R3-220687
Correction of frequency information for DL only or UL only cell
Huawei, China Telecom, Deutsche Telekom

[4] R3-220688
Correction of frequency information for DL only or UL only cell
Huawei, China Telecom, Deutsche Telekom

[5] R3-220689
Correction of frequency information for DL only or UL only cell
Huawei, China Telecom, Deutsche Telekom
[image: image1.png]



3GPP


