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1 Background
In this contribution we consider the alternative solutions in the way forward for the work item [1]. On the otions considered:

Option 3: if the DSS functionality is not mandated for Rel-16, then this would represent a fragmented solution. If mandated, then a search-time penalty for all Bn41 and some 100 kHz raster points need be punctured anyway

Option 4: the cell-barring option is not possible, the “cellReservedForOtherUse” is already reserved/planned for a band-agnostic feature

Option 5: no changes to RRC procedures nor ASN.1 that are NBC. We propose to mandate that UEs supporting the new band must support Bn41 with the same band combinations (feature-group combinations) in 38.306, and are looking at a RAN4 specification changes that would avoid a repeat of the band combinations for Bn41 for the new band. 100 kHz raster can also be supported if required.

In view of this we propose that Option 5 is adopted. In order to minimize RAN2 changes it suffices to it suffices to require that UEs supporting the new band meet the requirements for Band n41. The latter is a “restriction” of the new band and will then be indicated.
Proposal 1: specify a new band in accordance with option 5 and the corresponding band combinations (for Bn41 but with the new band replacing Bn41)
Proposal 2: require that UEs supporting the new band meets the minimum requirements for Band n41.
Next we discuss the required changes to the RAN4 and RAN2 specifications.
2 Introduction of the new band in the RAN4 specification (38.101-1, 38.101-3 and 38.104)
The new band would get the band number n87.

Apart from specification of the support of the 7.5 kHz uplink shift, the 100 kHz channel raster and the associatred changes of the GSCN raster, requiremetns for Band n41 and all band combinations including Bn41 have to be repeated for n87. To this end we propose the following
a. do not repeat the requirements for n41 for the new band

b. do not repeat n41 band combinations for the new band

The corresponding band combinations with nX replacing n41 are also specified but not listed explicitly in the 38.101-1 and 38.101-3. Fewer changes are needed in the BS specification that can be modified using the standard procedure.
Except for the band combinations, the operating band and its channel arrangement (clause 5) are included in the UE specifications like for any other band, but with a note clarifying applicability:
5.2
Operating bands

NR is designed to operate in the FR1 operating bands defined in Table 5.2-1.

Table 5.2-1: NR operating bands in FR1

	NR operating band
	Uplink (UL) operating band
BS receive / UE transmit

FUL_low   –  FUL_high


	Downlink (DL) operating band
BS transmit / UE receive

FDL_low   –  FDL_high
	Duplex Mode

	n1
	1920 MHz – 1980 MHz
	2110 MHz – 2170 MHz
	FDD

	n2
	1850 MHz – 1910 MHz
	1930 MHz – 1990 MHz
	FDD

	n3
	1710 MHz – 1785 MHz
	1805 MHz – 1880 MHz
	FDD

	n5
	824 MHz – 849 MHz
	869 MHz – 894 MHz
	FDD

	n7
	2500 MHz – 2570 MHz
	2620 MHz – 2690 MHz
	FDD

	n8
	880 MHz – 915 MHz
	925 MHz – 960 MHz
	FDD

	n12
	699 MHz – 716 MHz
	729 MHz – 746 MHz
	FDD

	n20
	832 MHz – 862 MHz
	791 MHz – 821 MHz
	FDD

	n25
	1850 MHz – 1915 MHz
	1930 MHz – 1995 MHz
	FDD

	n28
	703 MHz – 748 MHz
	758 MHz – 803 MHz
	FDD

	n34
	2010 MHz – 2025 MHz
	2010 MHz – 2025 MHz
	TDD

	n38
	2570 MHz – 2620 MHz
	2570 MHz – 2620 MHz
	TDD

	n39
	1880 MHz – 1920 MHz
	1880 MHz – 1920 MHz
	TDD

	n40
	2300 MHz – 2400 MHz
	2300 MHz – 2400 MHz
	TDD

	n41
	2496 MHz – 2690 MHz
	2496 MHz – 2690 MHz
	TDD

	n50
	1432 MHz – 1517 MHz
	1432 MHz – 1517 MHz
	TDD1

	n51
	1427 MHz – 1432 MHz
	1427 MHz – 1432 MHz
	TDD

	n66
	1710 MHz – 1780 MHz
	2110 MHz – 2200 MHz
	FDD

	n70
	1695 MHz – 1710 MHz
	1995 MHz – 2020 MHz
	FDD

	n71
	663 MHz – 698 MHz
	617 MHz – 652 MHz
	FDD

	n74
	1427 MHz – 1470 MHz
	1475 MHz – 1518 MHz
	FDD

	n75
	N/A
	1432 MHz – 1517 MHz
	SDL

	n76
	N/A
	1427 MHz – 1432 MHz
	SDL

	n77
	3300 MHz – 4200 MHz
	3300 MHz – 4200 MHz
	TDD

	n78
	3300 MHz – 3800 MHz
	3300 MHz – 3800 MHz
	TDD

	n79
	4400 MHz – 5000 MHz
	4400 MHz – 5000 MHz
	TDD

	n80
	1710 MHz – 1785 MHz
	N/A
	SUL 

	n81
	880 MHz – 915 MHz
	N/A
	SUL 

	n82
	832 MHz – 862 MHz
	N/A
	SUL 

	n83
	703 MHz – 748 MHz
	N/A
	SUL

	n84
	1920 MHz – 1980 MHz
	N/A
	SUL

	n86
	1710 MHz – 1780 MHz
	N/A
	SUL

	n87
	2496 MHz – 2690 MHz
	2496 MHz – 2690 MHz
	TDD3

	NOTE 1:
UE that complies with the NR Band n50 minimum requirements in this specification         shall also comply with the NR Band n51 minimum requirements.

NOTE 2:
UE that complies with the NR Band n75 minimum requirements in this specification         shall also comply with the NR Band n76 minimum requirements.
NOTE 3:
Unless otherwise stated, the applicability of requirements for Band n87 is in accordance with that for Band n41; a UE supporting Band n87 shall meet the requirements for Band n41.


The band combinations are introduced by making general statements on the specification but without listing these explicitly:
5.2A
Operating bands for CA
5.2A.0

General
CA operating bands including Band 52 are defined by corresponding CA operating bands including Band n41 with Band n52 replacing Band 41. For brevity the said CA operating bands including Band n52 are not listed in the tables below but are covered by this specification.
5.2A.1
Intra-band CA

We remark that the Band n87 combinations are still specified even if not listed. This is under the assumption that band combiantions specified for Band n87 will also be specified by Band 41 and conversely (in case of any Bn87 exceptions in the future these combinations can be included explicitly). 
For the minimum requirements similar statements are made, for the 38.101-1,
6
Transmitter characteristics

6.1
General

Unless otherwise stated, the transmitter characteristics are specified at the antenna connector of the UE with a single or multiple transmit antenna(s). For UE with integral antenna only, a reference antenna with a gain of 0 dBi is assumed.
The applicability of transmitter requirements for Band n87 is in accordance with that for Band n41; a UE supporting Band n87 shall meet the minimum requirements for Band n41.
6.1A
General
The minimum requirements for band combinations including Band n41 also apply for the corresponding band combinations with Band n87 replacing Band n41 but with otherwise identical parameters. For brevity the said band combinations with Band n87 are not listed in the tables below but are covered by this specification.

6.2
Transmitter power
and similarly for the receiver requirements.
Most of the changes to 38.101-3 are made by general provisions:

5.2A
Operating bands for CA

5.2A.1
Inter-band CA between FR1 and FR2

NR carrier aggregation are designed to operate in the operating bands defined in Table 5.2A.1‑1. The band combinations include at least one FR1 operating band and one FR2 operating band.
Operating bands for CA including Band n87 are defined by the corresponding operating bands for CA including Band n41 with Band n87 replacing Band n41. For brevity the said operating bands for CA including Band n87 are not listed in the tables below but are covered by this specification.
Table 5.2A.1-1: Band combinations for inter-band NR CA between FR1 and FR2

In this way changes can be minimized (and also less error prone). 
3 New band: changes to specifications (38.331)

Last meeting we proposed to mandate that UEs indicating support of the new band also indicate support of Band n41 [2]. However, this is not necessary if it is required in RAN4 specifications that the minmum requirements for Band n41 are met by UEs indicating support of the new band. Then RAN2 changes can be minimized.
For band combinations, the corresponding band combinations including the new band should be indicated in addition, this to avoid handling of exceptions if for some band combinations the UL shift or the 100 kHz the UE does not meet the requirement (and support not indicated). This is not different for any other option introducing the 100 kHz raster and 7.5 kHz shift. Filtering of capability information is done as usual. 
The only change required is the condition for indication of the 7.5 kHz shift in the FrequencyInfoUL and FrequencyInfoUL-SIB IE:

FrequencyInfoUL-SIB ::=                 SEQUENCE {

    frequencyBandList                   MultiFrequencyBandListNR-SIB                            OPTIONAL,   -- Cond FDD-OrSUL

    absoluteFrequencyPointA             ARFCN-ValueNR                                           OPTIONAL,   -- Cond FDD-OrSUL

    scs-SpecificCarrierList             SEQUENCE (SIZE (1..maxSCSs)) OF SCS-SpecificCarrier,

    p-Max                               P-Max                                                   OPTIONAL,   -- Need S

    frequencyShift7p5khz                ENUMERATED {true}                                       OPTIONAL,   -- Cond FDD-OrSUL-Optional

    ...

}

-- TAG-FREQUENCYINFOUL-SIB-STOP

-- ASN1STOP

	FrequencyInfoUL-SIB field descriptions

	

	frequencyShift7p5khz

Enable the NR UL transmission with a 7.5 kHz shift to the LTE raster. If the field is absent, the frequency shift is disabled.

	


	Conditional Presence
	Explanation

	FDD-OrSUL
	The field is mandatory present if this FrequencyInfoUL is for the paired UL for a DL (defined in a FrequencyInfoDL) or if this FrequencyInfoUL is for a supplementary uplink (SUL). It is absent otherwise (if this FrequencyInfoUL is for an unpaired UL (TDD).

	FDD-OrSUL-Optional
	The field is optionally present, Need R, if this FrequencyInfoUL is for the paired UL for a DL (defined in a FrequencyInfoDL) or if this FrequencyInfoUL is for a supplementary uplink (SUL). It is absent otherwise.


It may be possible to change the name and the description of the FDD-OrSUL-Optional to include TDD bands without NBC. In case of doubt, the two IEs can be extended with a “frequencyShift7p5khz-tdd” that is only considered by UEs supporting the new band, which is perfectly backwards compatible.
4 Proposal
In this contribution we make the following proposals:
Proposal 1: specify a new band in accordance with option 5 and the corresponding band combinations (for Bn41 but with the new band replacing Bn41)

Proposal 2: it is required that UEs supporting the new band meet the minimum requirements for Band n41.

CRs against 38.101-1, 38.101-3 and 38.104 are provided in [3]-[5]
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