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Introduction

In the last RAN4#78bis, a TP for TR 36.802 on unwanted emission for NB-IoT was approved. 

In the approved TP, definition for Band Category is mentioned and a revision of TS 37.104 is requested.

NEC finds inconsistency on the approved definition for Band Category and proposes some modification of the corresponding TP.

Discussion
During RAN4#78b in San Jose del Cabo, a TP for TR 36.802 on unwanted emission for NB-IoT was approved and captured in [1]. The approved TP mentions the definition of Band Category and requests a revision in TS 37.104 as below:
At the same time, band category in TS 37.104 should also be revised for NB-IoT as:

· Band Category 1 (BC1): Bands for E-UTRA FDD (including in and guard band NB-IoT), UTRA FDD and standalone NB-IoT operation

· Band Category 2 (BC2): Bands for E-UTRA FDD (including in and guard band NB-IoT), UTRA FDD, GSM/EDGE and standalone NB-IoT operation
With this new definition, bands categorized as Band Category 1 or 2 include bands for E-UTRA FDD (including in and guard band NB-IoT) and bands for standalone NB-IoT operation.

We assume:

· Bands for E-UTRA FDD (including in and guard band NB-IoT) are the bands listed in Table 5.2-1 in [1]. They are Bands 1, 3, 5, 8, 12, 13, 17, 19, 20, 26, and 28. (To be updated to reflect the latest agreements)

· Bands for standalone NB-IoT are the GSM/EDGE bands  listed  in Table 4.5-1 in [2] and  scattered spectrum bands for potential IoT deployment [3]. They include PCS 1900, DCS 1800, GSM 850, and E-GSM.

If above assumptions are correct, the definitions for BC1 and BC2 do not make sense. 

Bands for GSM/EDGE and bands for standalone NB-IoT  operation are identical. Definition for BC2 is redundant. Definitions for BC1 and for BC2 are identical after all. Moreover, bands for E-UTR FDD (excluding in and guard band NB-IoT) will not belong to any band categories.

Table 1 below is captured from Table 4.5-1 in [2] with adding columns for “in and guard band NB-IoT operation band designation” and “standalone NB-IoT operation band designation”.

Reviewing the table, we find no reason to modify the band category assigned for each band in current TS37.104. This leads to the conclusion that band category definitions should not be kept and should not be modified at the timing of introduction of NB-IoT operations.
Table 1 Paired bands in E-UTRA, UTRA, GSM/EDGE and NB-IoT

	MSR and E‑UTRA Band number
	UTRA
Band number
	GSM/EDGE

Band designation
	In and guard band NB-IoT operation band number
	Standalone NB-IoT operation band designation 
	Band category
In current TS37.104

	1
	I
	-
	
	-
	1

	2
	II
	PCS 1900
	-
	PCS 1900
	2

	3
	III
	DCS 1800
	3
	DCS 1800
	2

	4
	IV
	-
	-
	-
	1

	5
	V
	GSM 850
	5
	GSM 850
	2

	6 (NOTE 1)
	VI
	-
	-
	-
	1 (NOTE 1)

	7
	VII
	-
	-
	-
	1

	8
	VIII
	E-GSM
	8
	E-GSM
	2

	9
	IX
	-
	-
	-
	1

	10
	X
	-
	-
	-
	1

	11
	XI
	-
	-
	-
	1

	12
	XII
	-
	12
	-
	1

	13
	XIII
	-
	13
	-
	1

	14
	XIV
	-
	-
	-
	1

	15
	XV
	-
	-
	-
	

	16
	XVI
	-
	-
	-
	

	17
	-
	-
	17
	-
	1 (NOTE 2)

	18
	-
	-
	-
	-
	1 (NOTE 2)

	19
	XIX
	-
	19
	-
	1

	20
	XX
	-
	20
	-
	1

	21
	XXI
	-
	-
	-
	1

	22
	XXII
	-
	-
	-
	1

	23
	-
	-
	-
	-
	1 (NOTE 2) 

	24
	-
	-
	-
	-
	1 (NOTE 2) 

	25
	XXV
	-
	-
	-
	1

	26
	XXVI
	-
	26
	-
	1

	27
	-
	-
	-
	-
	1 (NOTE 2) 

	28
	-
	-
	28
	-
	1 (NOTE 2) 

	29
	-
	-
	-
	-
	1 (NOTE 2, NOTE 3)

	30
	-
	-
	-
	-
	1 (NOTE 2) 

	31
	-
	-
	-
	-
	1 (NOTE 2) 

	32 (NOTE 3)
	XXXII (NOTE 4)
	-
	-
	-
	1

	64
	
	
	-
	-
	

	65
	-
	-
	-
	-
	1 (NOTE 2)

	66 (NOTE 5)
	-
	-
	-
	-
	1 (NOTE 2) 

	67 (NOTE 3)
	-
	-
	-
	-
	1 (NOTE 2)

	68
	-
	-
	-
	-
	1 (NOTE 2) 

	NOTE 1:
The band is for UTRA only.

NOTE 2:
The band is for E-UTRA only.

NOTE 3:
Restricted to E-UTRA operation when carrier aggregation is configured. The downlink operating band is paired with the uplink operating band (external) of the carrier aggregation configuration that is supporting the configured Pcell.

NOTE 4:
Restricted to UTRA operation when dual band is configured (e.g., DB-DC-HSDPA or dual band 4C-HSDPA). The down link frequenc(ies) of this band are paired with the uplink frequenc(ies) of the other FDD band (external) of the dual band configuration.

NOTE 5: 
The range 2180-2200 MHz of the DL operating band  is restricted to E-UTRA operation when carrier aggregation is configured.


Conclusion
Band category definitions should not be modified from the current definitions in TS 37.104.

It is suggested to approve attached text proposal for TR36.802 v0.3.0.
Text Proposal

--------------Start of text proposal-------------
7.1.6.3 Operating band unwanted emissions

For NB-IoT in band operation, LTE unwanted emission mask requirements should be reused. 

For NB-IoT guard band operation in LTE carrier of CBW > 5MHz, LTE unwanted emission mask requirements should be reused.

Unless otherwise stated, for NB-IoT standalone operation and MSR operation with NB-IoT as the outermost carrier of RF bandwidth, existing MSR UEM requirement specified in clause 6.6.2.2 of TS 37.104 for BC2 operation is reused for all operating bands using the same Foffset, RAT value for NB-IoT as for GSM. 

An exception is for BS that only supports E-UTRA and NB-IoT multi-carrier operation, the existing E-UTRA Category A and Category B Option 1 masks should be kept as an option only for Rel-8 E-UTRA BS upgrade. 
At the same time, notes should be adopted in TS 37.104 to state:
· Bands in band category 1 (BC1) may be used for NB-IoT in-band and guard-band operations

· Bands in band category 2 (BC2) may be used for NB-IoT in-band, guard-band, and standalone operations
· 
· 
Frequency offset Foffset from the Lowest and Highest Carriers to the Base Station RF Bandwidth edges and sub-block edges (if any) is defined in Table7.1.6.3-1 for NB-IoT. 
Table7.1.6.3-1 Foffset for Standalone NB-IoT

	RAT
	Foffset, RAT

	Standalone NB-IoT
	200 kHz


--------------End of text proposal-------------
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