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1.
Introduction

A TP [1] to add the specification and conformance impact for NB-IoT operation within NR channel bandwidth into TR 37.824 [2] was approved at TSG RAN4 #92. It has been identified that there is one more impact on TS 37.141 [3] to allow such operation without the hosting E-UTRA carrier. This contribution provides a TP to update TR 37.824 to add the identified impact on TS 37.141.
2.
Discussion
The capability sets currently defined in TS 37.141 for NB-IoT in-band and/or NB-IoT guard band operation within E-UTRA carrier(s) are shown in Tables 1, 1A and 2 below (copied from Tables 4.7.1-1, 4.7.1-1A and 4.7.1-2 in TS 37.141).

Table 1: Capability sets

	Capability Set supported by the BS
	CS1
	CS2
	CS3
	CS4
	CS5
	CS6
	CS7

	Supported RATs
	UTRA

(MC)
	E-UTRA

(MC)3
	UTRA, 
E-UTRA3
	GSM, UTRA
	GSM, E-UTRA3
	GSM, UTRA, E-UTRA
	GSM, UTRA, E-UTRA3

	Supported configurations
	SR UTRA (SC, MC)


	SR 
E-UTRA3 (SC, MC, CA)
	MR UTRA + E-UTRA3
SR UTRA (SC, MC)

SR E-UTRA3 (SC, MC, CA)
	MR GSM + UTRA

SR GSM (MCBTS)

SR UTRA (SC, MC)
	MR GSM + E-UTRA3
SR GSM (MCBTS)

SR E-UTRA3 (SC, MC, CA)
	MR GSM + UTRA + 
E-UTRA

MR GSM + UTRA

MR GSM + E-UTRA

MR UTRA + E-UTRA

SR GSM (MCBTS)

SR UTRA (SC, MC)

SR E-UTRA (SC, MC, CA)
	MR GSM + UTRA2
MR GSM + 

E-UTRA3
MR E-UTRA3 + UTRA2
SR UTRA (SC, MC)2
SR E-UTRA3 (SC, MC)

	Applicable BC
	BC1, BC2 or BC3
	BC1, BC2 or BC3
	BC1, BC2 or BC3
	BC2
	BC2
	BC2
	BC2

	NOTE 1:
MC denotes multi-carrier in single RAT;
SC denotes single carrier;
MR denotes multi-RAT;
SR denotes single-RAT.

NOTE 2:
For this configuration related to BC2 bands, the support of UTRA in band 3 is declared by the manufacturer.

NOTE 3:
Includes optional (declared by the manufacturer) support of NB-IoT in-band and/or NB-IoT guard band operation within E-UTRA carrier(s)
NOTE 4:
Void

NOTE 5:
Void


Table 1A: Capability sets

	Capability Set supported by the BS
	CS16
	CS18
	CS19

	Supported RATs
	NR, E-UTRA3
	GSM, E-UTRA3, NR
	UTRA, E-UTRA3, NR

	Supported configurations
	MR E-UTRA3 + NR

SR NR 
(SC, MC, CA)

SR E-UTRA3 (SC, MC, CA)
	SR E-UTRA3 (SC, MC, CA)
SR NR (SC, MC, CA)
MR GSM + E-UTRA3
MR GSM + NR
MR E-UTRA3 + NR
MR GSM+ E-UTRA3 + NR
	SR UTRA (SC, MC)
SR E-UTRA3 (SC, MC, CA)

SR NR (SC, MC, CA)
MR UTRA + E-UTRA3
MR UTRA + NR
MR E-UTRA3 + NR

MR UTRA + E-UTRA3 + NR

	Applicable BC
	BC1, BC2 or BC3
	BC2
	BC1, BC2

	NOTE 1:
MC denotes multi-carrier in single RAT;
SC denotes single carrier;
MR denotes multi-RAT;
SR denotes single-RAT.

NOTE 2:
For this configuration related to BC2 bands, the support of UTRA in band 3 is declared by the manufacturer.

NOTE 3:
Includes optional (declared by the manufacturer) support of NB-IoT in-band and/or NB-IoT guard band operation within E-UTRA carrier(s)


Table 2 Capability sets with NB-IoT standalone operation

	Capability Set supported by the BS
	CS8
	CS9
	CS10
	CS11
	CS12
	CS13
	CS14
	CS15
	CS17

	Supported RATs
	NB-IoT standalone
	GSM,

NB-IoT standalone
	UTRA, 

NB-IoT standalone
	E-UTRA, 
NB-IoT standalone
	GSM, UTRA,

NB-IoT standalone
	GSM, E‑UTRA, 
NB-IoT standalone
	UTRA, E‑UTRA,

NB-IoT standalone
	GSM, UTRA, E-UTRA, 

NB-IoT standalone
	NR, E-UTRA, NB-IoT standalone

	Supported configurations
	SR NB-IoT standalone (SC, MC)


	MR GSM + NB-IoT standalone

SR GSM (MCBTS)

SR NB-IoT standalone (SC, MC)


	MR UTRA +

NB-IoT standalone

SR UTRA (SC, MC)

SR NB-IoT standalone (SC, MC)


	MR E-UTRA + NB-IoT standalone

SR E-UTRA (SC, MC, CA)

SR NB-IoT standalone (SC, MC)


	MR GSM + UTRA + NB‑IoT standalone

SR GSM (MCBTS)

SR UTRA (SC, MC)

SR NB-IoT standalone (SC, MC)

MR GSM +

NB-IoT standalone

MR UTRA +

NB-IoT standalone

MR GSM +

UTRA


	MR GSM + E‑UTRA + NB-IoT standalone

SR GSM (MCBTS)

SR E-UTRA (SC, MC, CA)

SR NB-IoT standalone (SC, MC)

MR GSM +

NB-IoT standalone

MR E-UTRA + NB-IoT standalone

MR GSM +

E-UTRA


	MR UTRA + E-UTRA + NB-IoT standalone

SR UTRA (SC, MC)

SR E-UTRA (SC, MC, CA)

SR NB-IoT standalone (SC, MC)

MR UTRA +

NB-IoT standalone

MR E-UTRA + NB-IoT standalone

MR UTRA +

E-UTRA


	MR GSM + UTRA2 + NB‑IoT standalone

MR GSM + E‑UTRA + NB-IoT standalone

MR UTRA2 + E-UTRA + NB-IoT standalone

MR GSM +

NB-IoT standalone

MR UTRA2 +

NB-IoT standalone

MR E-UTRA + NB-IoT standalone

MR GSM + UTRA2
MR GSM + 

E-UTRA

MR E-UTRA + UTRA2 

SR UTRA (SC, MC)2
SR E-UTRA (SC, MC)

SR NB-IoT standalone (SC, MC)


	MR E-UTRA + NR

SR NR
(SC, MC, CA)

SR E-UTRA3 (SC, MC, CA)

SR NB-IoT standalone 

(SC, MC)

MR E-UTRA + NB-IoT standalone

MR NR + NB‑IoT standalone

MR NR + E‑UTRA + NB‑IoT standalone



	Applicable BC
	BC1, BC2 or BC3
	BC2 
	BC1, BC2 or BC3
	BC1, BC2 or BC3
	BC2
	BC2
	BC1, BC2 or BC3
	BC2
	BC1, BC2 or BC3

	NOTE 1:
MC denotes multi-carrier in single RAT;
SC denotes single carrier;
MR denotes multi-RAT;
SR denotes single-RAT.

NOTE 2:
For this configuration related to BC2 bands, the support of UTRA in band 3 is declared by the manufacturer.

NOTE 3:
Includes optional (declared by the manufacturer) support of NB-IoT in-band and/or NB-IoT guard band operation within E-UTRA carrier(s).
NOTE 4:
Void
NOTE 5:
Void


It can be seen from the tables that there is no provision for BS to support NB-IoT operation within NR channel bandwidth without the hosting E-UTRA carrier. While it has been agreed in the way forward in [4] that NB-IoT operating in NR guard band is handled as implementation issue and RF requirements are not specified in Rel-15 (nor in Rel-16 unless new Rel-16 features make this essential), NB-IoT operating in NR in-band without the hosting E-UTRA carrier still needs to be specified in TS 37.141. Therefore, at least CS16 and CS17 in TS 37.141 should be modified to allow optional support of NB-IoT operation in NR in-band without E-UTRA, or at least two new capability sets supporting NR and NB-IoT operation in NR in-band should be defined in TS 37.141, other modified or new capability sets that support more RATs can be further considered.

3.
Text proposal
<Start of change>

5.6
Specification and conformance impact
MSR BS supporting NR and LTE+NB-IoT (LTE in-band/guard band) could also meet current RF requirements when operating NR+(LTE)+NB-IoT (NR in-band) with following limitations:

· Same NR channel bandwidth as LTE

· NR uses 15 kHz SCS

· NB-IoT carrier frequency kept when operating with LTE and NR, or shifted closer to NR carrier.

Therefore, MSR BS could operate NB-IoT in NR in-band with above limitations and no need to redo conformance testing in this case.

However, at least CS16 and CS17 in TS 37.141 should be modified to allow optional support of NB-IoT operation in NR in-band without E-UTRA, or at least two new capability sets supporting NR and NB-IoT operation in NR in-band should be defined in TS 37.141, other modified or new capability sets that support more RATs can be further considered.

To remove any limitation, specification update is needed to add support for NB-IoT operating in NR in-band in TS 38.104, TS 38.141-1, TS 37.104 and TS 37.141 in Rel-16 the latest. 

<End of change>
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