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Background

During RAN4#86, the way forward on introduction of NR into MSR specifications has been agreed in [1]. This document discusses expected changes in 37.104 on introduction of NR operation.
Discussion
Despite additions of “NR” in relevant subclauses, updating existing symbols and adding new abbreviations, NR bands and references/text to/from 38.104, there is a list of agreements to be made before final CR to 37.104 can be approved. This document provides the list of open issues and proposals to each of them. Draft CRs to 37.104, on the basis of proposals in this document, are provided in [2], [3] and [4].
Operating band unwanted emission mask
According to the agreed WF in [1], requirements for new NR+LTE capability sets shall be defined on the basis of NR and LTE requirements only (Cat B option 1 mask). Furthermore, as stand-alone NB-IoT operation is included in agreed CS17, additional note 3 needs to be added to relevant UEM tables according to previous MSR agreements.
Proposal 1. It is proposed to agree on the introduction of new UEM Tables in 37.104 as shown in Table 1-4 for Wide Area and Medium Range BS classes. Similar changes are expected for BC2 as shown in [3].
Table 1: Wide Area operating band unwanted emission mask (UEM) for operation of any carrier configuration with NR but without UTRA in BC1 and BC3 bands below 1GHz.
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement (Note 1, 2)
	Measurement bandwidth (Note 7)

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
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	100 kHz 

	5 MHz ( (f < 

min(10 MHz, (fmax)
	5.05 MHz ( f_offset < 

min(10.05 MHz, f_offsetmax)
	-14 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.05 MHz ( f_offset < f_offsetmax 
	-16 dBm (Note 8)
	100 kHz 

	NOTE 1:
For MSR BS supporting non-contiguous spectrum operation within any operating band, the minimum requirement within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side of the sub block gap, where the contribution from the far-end sub-block or RF Bandwidth shall be scaled according to the measurement bandwidth of the near-end sub-block or RF Bandwidth. Exception is f ≥ 10MHz from both adjacent sub blocks on each side of the sub-block gap, where the minimum requirement within sub-block gaps shall be -16dBm/100kHz.

NOTE 2:
For MSR BS supporting multi-band operation with Inter RF Bandwidth gap < 20MHz the minimum requirement within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap, where the contribution from the far-end sub-block or RF Bandwidth shall be scaled according to the measurement bandwidth of the near-end sub-block or RF Bandwidth.
NOTE 3:
For operation with a standalone NB-IoT carrier adjacent to the Base Station RF Bandwidth edge, the limits in Table 6.6.2.1-1a apply for 0 MHz ( (f < 0.15 MHz.


Table 2: Wide Area operating band unwanted emission mask (UEM) for operation of any carrier configuration with NR but without UTRA in BC1 and BC3 bands above 1GHz.
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement (Note 1, 2)
	Measurement bandwidth (Note 7)

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
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	100 kHz 

	5 MHz ( (f < 

min(10 MHz, (fmax)
	5.05 MHz ( f_offset < 

min(10.05 MHz, f_offsetmax)
	-14 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.5 MHz ( f_offset < f_offsetmax 
	-15 dBm (Note 8)
	1MHz 

	NOTE 1:
For MSR BS supporting non-contiguous spectrum operation within any operating band, the minimum requirement within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side of the sub block gap, where the contribution from the far-end sub-block shall be scaled according to the measurement bandwidth of the near-end sub-block. Exception is f ≥ 10MHz from both adjacent sub blocks on each side of the sub-block gap, where the minimum requirement within sub-block gaps shall be -15dBm/1MHz.

NOTE 2:
For MSR BS supporting multi-band operation with Inter RF Bandwidth gap < 20MHz the minimum requirement within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap, where the contribution from the far-end sub-block or RF Bandwidth shall be scaled according to the measurement bandwidth of the near-end sub-block or RF Bandwidth.
NOTE 3:
For operation with a standalone NB-IoT carrier adjacent to the Base Station RF Bandwidth edge, the limits in Table 6.6.2.1-1a apply for 0 MHz ( (f < 0.15 MHz.


Table 3: Medium Range BS operating band unwanted emission mask (UEM) for operation of any carrier configuration with NR but without UTRA in BC1 bands, BS maximum output power 31 < Pmax,c ( 38 dBm
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement (Note 1, 2)
	Measurement bandwidth (Note 7)

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
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	100 kHz 

	5 MHz ( (f < min(10 MHz, Δfmax)
	5.05 MHz ( f_offset < min(10.05 MHz, f_offsetmax)
	Pmax,c-60dB
	100 kHz 

	10 MHz ( (f ( (fmax
	10.05 MHz ( f_offset < f_offsetmax
	Min(Pmax,c-60dB, -25dBm) (Note 6)
	100 kHz

	NOTE 1:
For MSR BS supporting non-contiguous spectrum operation within any operating band the minimum requirement within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side of the sub block gap, where the contribution from the far-end sub-block shall be scaled according to the measurement bandwidth of the near-end sub-block. Exception is f ≥ 10MHz from both adjacent sub blocks on each side of the sub-block gap, where the minimum requirement within sub-block gaps shall be Min(Pmax,c-60dB, -25dBm)/100kHz.

NOTE 2:
For MSR BS supporting multi-band operation with Inter RF Bandwidth gap < 20MHz the minimum requirement within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap, where the contribution from the far-end sub-block shall be scaled according to the measurement bandwidth of the near-end sub-block.
NOTE 3:
For operation with a standalone NB-IoT carrier adjacent to the Base Station RF Bandwidth edge, the limits in Table 6.6.2.1-2a apply for 0 MHz ( (f < 0.15 MHz.


Table 4: Medium Range BS operating band unwanted emission mask (UEM) for operation of any carrier configuration with NR but without UTRA in BC1 bands, BS maximum output power Pmax,c ( 31 dBm
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement (Note 1, 2)
	Measurement bandwidth (Note 7)

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
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	100 kHz 

	5 MHz ( (f < min(10 MHz, Δfmax)
	5.05 MHz ( f_offset < min(10.05 MHz, f_offsetmax)
	-29 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.05 MHz ( f_offset < f_offsetmax
	-29 dBm (Note 6)
	100 kHz

	NOTE 1:
For MSR BS supporting non-contiguous spectrum operation within any operating band the minimum requirement within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side of the sub block gap, where the contribution from the far-end sub-block shall be scaled according to the measurement bandwidth of the near-end sub-block. Exception is f ≥ 10MHz from both adjacent sub blocks on each side of the sub-block gap, where the minimum requirement within sub-block gaps shall be -29dBm/100kHz.

NOTE 2:
For MSR BS supporting multi-band operation with Inter RF Bandwidth gap < 20MHz the minimum requirement within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap, where the contribution from the far-end sub-block shall be scaled according to the measurement bandwidth of the near-end sub-block.
NOTE 3:
For operation with a standalone NB-IoT carrier adjacent to the Base Station RF Bandwidth edge, the limits in Table 6.6.2.1-3a apply for 0 MHz ( (f < 0.15 MHz.


CACLR in non-contiguous spectrum or multiple bands
For lowest/highest 5/10/15/20MHz channel bandwidth transmitted, when the channel bandwidth of the NR carrier transmitted at the other edge of the gap is 5/10/15/20 MHz, NR CACLR requirements use adjacent 5MHz NR carrier. MSR requirements for scenario with the same Wgap and BS adjacent channel centre frequency offset below or above the sub-block edge or the Base Station RF Bandwidth edge (inside the gap) use either 3.84 Mcps UTRA (BC1 and BC2) or 5MHz E-UTRA (BC3). Taking into account specification simplification as well as the same CACLR limit and BS adjacent channel centre frequency offset below or above the sub-block edge or the Base Station RF Bandwidth edge (inside the gap) is used in both NR and MSR specifications, it is proposed to keep existing MSR requirements for 5 ≤ Wgap < 15 and 10 ≤ Wgap < 20.
Proposal 2. It is proposed to update MSR CACLR Table (highlighted text) as shown in Table 5.

Table 5: Base Station CACLR in non-contiguous spectrum or multiple bands

	Band Category
	Sub-block or Inter RF Bandwidth gap size (Wgap) where the limit applies [MHz]
	BS adjacent channel centre frequency offset below or above the sub-block edge or the Base Station RF Bandwidth edge (inside the gap)
	Assumed adjacent channel carrier (informative)
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	CACLR limit

	BC1, BC2
	5 ≤ Wgap < 15 (Note 3)
	2.5 MHz
	3.84 Mcps UTRA
	RRC (3.84 Mcps)
	45 dB

	BC1, BC2
	10 < Wgap < 20 (Note 3)
	7.5 MHz
	3.84 Mcps UTRA
	RRC (3.84 Mcps)
	45 dB

	BC3
	5 ≤ Wgap < 15 (Note 3)
	2.5 MHz
	5MHz E-UTRA
	Square (BWConfig)
	45 dB

	BC3
	10 < Wgap < 20 (Note 3)
	7.5 MHz
	5MHz E-UTRA
	Square (BWConfig)
	45 dB

	BC1, BC2, BC3
	5 ≤ Wgap < 45 (Note 4)
	2.5 MHz
	5 MHz NR (Note 2)
	Square (BWConfig)
	45 dB

	BC1, BC2, BC3
	10 ≤ Wgap < 50 (Note 4)
	7.5 MHz
	5 MHz NR (Note 2)
	Square (BWConfig)
	45 dB

	BC1, BC2, BC3
	20 ≤ Wgap < 30 (Note 3, 5)
	10 MHz
	20 MHz NR (Note 2)
	Square (BWConfig)
	45 dB

	BC1, BC2, BC3
	20 ≤ Wgap < 60 (Note 4)
	10 MHz
	20 MHz NR (Note 2)
	Square (BWConfig)
	45 dB

	BC1, BC2, BC3
	40 ≤ Wgap < 50 (Note 3, 5)
	30 MHz
	20 MHz NR (Note 2)
	Square (BWConfig)
	45 dB

	BC1, BC2, BC3
	40 ≤ Wgap < 80 (Note 4)
	30 MHz
	20 MHz NR (Note 2)
	Square (BWConfig)
	45 dB

	NOTE 1:
The RRC filter shall be equivalent to the transmit pulse shape filter defined in TS 25.104 [2], with a chip rate as defined in this table.
NOTE 2:
With SCS that provides largest transmission bandwidth configuration (BWConfig).

NOTE 3:
Applicable in case the channel bandwidth of the carrier transmitted at the other edge of the gap is 5, 10, 15, 20 MHz.

NOTE 4:
Applicable in case the channel bandwidth of the NR carrier transmitted at the other edge of the gap is 25, 30, 40, 50, 60, 70, 80, 90, 100 MHz.

NOTE 5:
Applicable in case the channel bandwidth of the lowest/highest NR carrier transmitted is 25, 30, 40, 50, 60, 70, 80, 90, 100 MHz.


Blocking 
MSR blocking requirements use ±7.5MHz interfering signal centre frequency minimum frequency offset from the Base Station RF Bandwidth edge or sub-block edge inside a gap. NR requirements use either ±7.5MHz or ±30MHz (depending on the channel bandwidth of the lowest/highest carrier received) interfering signal centre frequency minimum frequency offset from the lower/upper Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap. As MSR (LTE) requirements are tighter than NR requirements, it is proposed to keep MSR requirements with respect to the interfering signal offset to the wanted signal. Furthermore, according to agreed WF in [1], requirements for new NR+LTE capability sets shall be defined on the basis of NR and LTE requirements only. As both WA LTE and NR requirements use -43dBm interfering signal while MSR requirements use -40dBm interfering signal, additional 3dB desensitization needs to be added for WA BS supporting E-UTRA (with or without NB-IoT) and NR only.
Proposal 3. It is proposed to keep MSR requirements with respect to the interfering signal, Note 2 in Table 7.4.1-1 (37.104) shall be updated with the following text “For WA BS supporting E-UTRA (with or without NB-IoT) and NR only, “x” is equal to 9 in case of E-UTRA or NR or NB-IoT wanted signals”.

Narrowband blocking
MSR narrowband blocking requirements use ±240kHz interfering signal centre frequency minimum frequency offset from the Base Station RF Bandwidth edge or sub-block edge inside a gap. NR requirements use either ±342.5kHz or ±552.5kHz (depending on the channel bandwidth of the lowest/highest carrier received) interfering signal centre frequency minimum frequency offset from the lower/upper Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap. As MSR (LTE) requirements are tighter than NR requirements, it is proposed to keep MSR requirements.

Proposal 4. Keep existing MSR narrowband blocking requirements for NR operation.
Intermodulation
MSR intermodulation requirements use E-UTRA/CW interfering signal while NR requirements use NR/CW interfering signal. Taking into account testing and specification complexity, it is proposed to keep MSR requirements with respect to the interfering signal. Furthermore, according to agreed WF in [1], requirements for new NR+LTE capability sets shall be defined on the basis of NR and LTE requirements only. As both WA LTE and NR requirements use -52dBm interfering signal while MSR requirements use -48dBm interfering signal, additional 4dB desensitization needs to be added for WA BS supporting E-UTRA (with or without NB-IoT) and NR only.

Proposal 5. It is proposed to keep MSR requirements with respect to the interfering signal, Note 2 in Table 7.7.1-1 (37.104) shall be updated with the following text “For WA BS supporting E-UTRA (with or without NB-IoT) and NR only, “x” is equal to 10 in case of E-UTRA or NR or NB-IoT wanted signals”.

Narrowband intermodulation
MSR narrowband intermodulation requirements use E-UTRA 1RB/CW interfering signal while NR requirements use NR 1RB/CW interfering signal. Taking into account testing and specification complexity, it is proposed to use E-UTRA 1RB/CW interfering signal for NR operation.
Proposal 6. For NR operation, it is proposed to use E-UTRA 1RB/CW interfering signal for narrowband intermodulation requirement. Interfering signals offsets as defined in 38.104 shall be used.
Conclusion

This document provided the list of open issues to be agreed before final CR to 37.104 can be approved. It is proposed to agree on the following proposals:
Proposal 1. It is proposed to agree on the introduction of new UEM Tables as shown in Table 1-4 for Wide Area and Medium Range BS classes. Similar changes are expected for BC2 as shown in [3].
Proposal 2. It is proposed to update MSR CACLR Table (highlighted text) as shown in Table 5.

Proposal 3. It is proposed to keep MSR requirements with respect to the interfering signal, Note 2 in Table 7.4.1-1 (37.104) shall be updated with the following text “For WA BS supporting E-UTRA (with or without NB-IoT) and NR only, “x” is equal to 9 in case of E-UTRA or NR or NB-IoT wanted signals”.

Proposal 4. Keep existing MSR narrowband blocking requirements for NR operation.

Proposal 5. It is proposed to keep MSR requirements with respect to the interfering signal, Note 2 in Table 7.7.1-1 (37.104) shall be updated with the following text “For WA BS supporting E-UTRA (with or without NB-IoT) and NR only, “x” is equal to 10 in case of E-UTRA or NR or NB-IoT wanted signals”.

Proposal 6. For NR operation, it is proposed to use E-UTRA 1RB/CW interfering signal for narrowband intermodulation requirement. Interfering signals offsets as defined in 38.104 shall be used.

Reference

[1]

R4-1803289, WF on introduction of NR into MSR specifications, Nokia

[2]

R4-1805419, Draft CR: Introduction of NR operation in MSR specification 37.104 (general), Nokia, Nokia Shanghai Bell
[3]

R4-1805420, Draft CR: Introduction of NR operation in MSR specification 37.104 (Tx requirements), Nokia, Nokia Shanghai Bell
[4]

R4-1805421, Draft CR: Introduction of NR operation in MSR specification 37.104 (Rx requirements), Nokia, Nokia Shanghai Bell
3GPP


_1504384725.unknown

_1406615714.unknown

