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1	Introduction
As per the WF [1], the following issues are to be further discussed for band n28 NS_17 A-MPR:
· Analyze and if feasible specify A-MPR for n28 assuming full band duplexer and no filter attenuation towards the additional emission requirements. 
· A PC2 UE needs to be able to comply to the general coexistence requirements without the support of A-MPR (without NS_17). 
· Analyze also A-MPR for 3 MHz channel bandwidth for n28 PC2.

2	Discussion
The additional emission requirements as signalled by NS_17 [2] are duplicated below. [bookmark: _Toc21344370][bookmark: _Toc29801856][bookmark: _Toc29802280][bookmark: _Toc29802905][bookmark: _Toc37251413][bookmark: _Toc45888293][bookmark: _Toc45888892][bookmark: _Toc61367586][bookmark: _Toc61372969][bookmark: _Toc68230917][bookmark: _Toc69084330][bookmark: _Toc75467340][bookmark: _Toc76509362][bookmark: _Toc76718352][bookmark: _Toc83580691][bookmark: _Toc84405200][bookmark: _Toc84413809]6.5.3.3.2	Requirement for network signalling value "NS_17"
When "NS_17" is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 6.5.3.3.2-1. This requirement also applies for the frequency ranges that are less than FOOB (MHz) in Table 6.5.3.1-1 from the edge of the channel bandwidth.
Table 6.5.3.3.2-1: Additional requirements for "NS_17"
Frequency range
(MHz)
Channel bandwidth (MHz) / Spectrum emission limit (dBm)
Measurement bandwidth 
NOTE

5, 10


470 ≤ f ≤ 710
-26.2
6 MHz
1
NOTE 1:	Applicable when the assigned NR carrier is confined within 718 MHz and 748 MHz and when the channel bandwidth used is 5 or 10 MHz.




Observation 1: For the additional requirements indicated by NS_17, the minimum guard band is 8MHz between the protected frequency range and the UL carrier. The latter is confined within 718-748MHz.
UEs operating in band n28 shall also meet the spurious emissions requirements for co-existence as defined in clause 6.5.3.2.
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This clause specifies the requirements for NR bands for coexistence with protected bands. Unless otherwise stated, the spurious emission for UE co-existence apply for the frequency ranges that are more than FOOB (MHz) in Table 6.5.3.1-1 from the edge of the channel bandwidth.
Table 6.5.3.2-1: Requirements for spurious emissions for UE co-existence
NR Band
Spurious emission for UE co-existence

Protected band
Frequency range (MHz)
Maximum Level (dBm)
MBW (MHz)
NOTE
n28, n83
E-UTRA Band 1, 4, 22, 32, 42, 43, 50, 51, 65, 66, 74, 75, 76
NR Band n77, n78, n100, n101
FDL_low
-
FDL_high
-50
1
2

E-UTRA Band 1
FDL_low
-
FDL_high
-50
1
19, 25

E-UTRA Band 2, 3, 5, 7, 8, 18, 19, 20, 25, 26, 27, 31, 34, 38, 39, 40, 41, 52, 71, 72, 73
NR Band n79, n105
FDL_low
-
FDL_high
-50
1


E-UTRA Band 11, 21
FDL_low
-
FDL_high
-50
1
19, 24

Frequency range
470
-
694
-42
8
15, 35

Frequency range
470
-
710
-26.2
6
34

Frequency range
662
-
694
-26.2
6
15

Frequency range
758
-
773
-32
1
15

Frequency range
773
-
803
-50
1


Frequency range
1884.5
-
1915.7
-41
0.3
8, 19
NOTE 2:	As exceptions, measurements with a level up to the applicable requirements defined in Table 6.5.3.1-2 are permitted for each assigned NR carrier used in the measurement due to 2nd, 3rd, 4th or 5th harmonic spurious emissions. Due to spreading of the harmonic emission the exception is also allowed for the first 1 MHz frequency range immediately outside the harmonic emission on both sides of the harmonic emission. This results in an overall exception interval centred at the harmonic emission of (2 MHz + N x LCRB x RBsize kHz), where N is 2, 3, 4, 5 for the 2nd, 3rd, 4th or 5th harmonic respectively. The exception is allowed if the measurement bandwidth (MBW) totally or partially overlaps the overall exception interval.
NOTE 8:	Applicable when co-existence with PHS system operating in 1884.5 - 1915.7 MHz.
NOTE 15:	These requirements also apply for the frequency ranges that are less than FOOB (MHz) in Table 6.5.3.1-1 from the edge of the channel bandwidth.
NOTE 19:	Applicable when the assigned NR carrier is confined within 718 MHz and 748 MHz and when the channel bandwidth used is 5 or 10 MHz.
NOTE 24:	As exceptions, measurements with a level up to the applicable requirement of -38 dBm/MHz is permitted for each assigned NR carrier used in the measurement due to 2nd harmonic spurious emissions. An exception is allowed if there is at least one individual RB within the transmission bandwidth (see Figure 5.3.1-1) for which the 2nd harmonic totally or partially overlaps the measurement bandwidth (MBW).
NOTE 25:	As exceptions, measurements with a level up to the applicable requirement of -36 dBm/MHz is permitted for each assigned NR carrier used in the measurement due to 3rd harmonic spurious emissions. An exception is allowed if there is at least one individual RB within the transmission bandwidth (see Figure 5.3.1-1) for which the 3rd harmonic totally or partially overlaps the measurement bandwidth (MBW).
NOTE 34:	This requirement is applicable for 5 and 10 MHz NR channel bandwidth allocated within 718-728 MHz. For carriers of 10 MHz bandwidth, this requirement applies for an uplink transmission bandwidth less than or equal to 30 RB with RBstart > 1 and RBstart < 48.
NOTE 35:	This requirement is applicable in the case of a 10 MHz NR carrier confined within 703 MHz and 733 MHz, otherwise the requirement of -25 dBm with a measurement bandwidth of 8 MHz applies.



Observation 2: As per UE co-existence requirements (with NOTE 15), the spurious/out-of-band emissions shall not exceed -26.2dBm/6MHz for the frequency range from 662-694MHz. The minimum guard band is 9MHz from the lower edge of band n28 UL (i.e. 703MHz). This requirement shall be met for any valid channel bandwidth for band n28.
Observation 3: As per UE co-existence requirements (with NOTE 34), the worst-case spurious emission requirement is similar to that of NS_17, except that certain RB restriction is imposed for 10MHz BW.
Observation 4: As per UE co-existence requirements (with NOTE 35), the spurious/out-of-band emissions shall not exceed -42dBm/8MHz for the frequency range from 470-694MHz. The minimum guard band is 9MHz from the lower edge of band n28 UL (i.e. 703MHz). This requirement is applicable for 10MHz BW only. 
According to the dual type duplexer assumption [3] (i.e., B28A and B28B) used for PC3 A-MPR, 12 dB attenuation is assumed for frequencies below 710MHz. 
Observation 5: The attenuation of 12dB resulting from a dual type duplexer was assumed when defining the existing PC3 A-MPR for NS_17.
Additionally, the applicability of larger channel bandwidth (>=20MHz) is fitted for the dual type duplexer assumption. For example, in Clause 5.3.5 UE channel bandwidth per operating band, NOTE 7 of Table 5.3.5-1 applies for CBW=20/25/30, which is duplicated below.
For the 20 MHz bandwidth, the minimum requirements are specified for NR UL carrier frequencies confined to either 713-723 MHz or 728-738 MHz. For the 25 MHz bandwidth, the minimum requirements are specified for NR UL carrier frequencies confined to either 715.5-720.5 MHz or 730.5-735.5 MHz. For the 30MHz bandwidth, the minimum requirements are specified for NR UL transmission bandwidth configuration confined to either 703-733 or 718-748 MHz.
If a single duplexer is assumed to cover the whole band of n28 (i.e. UL: 703-748MHz), no filter attenuation would be available for the protected frequency range of 470-710MHz specified for both NS_17 and UE coexistence. Sufficient attenuation needs to be provided for the protected range of 470-694MHz (-42dBm/8MHz) and 662-694MHz (-26.2dBm/6MHz), since no A-MPR would be applicable.
Proposal 1: The feasibility of single full-band duplexer for band n28 should be checked by considering that:
	- No filter attenuation would be available for the protected frequency range of 470-710MHz specified for both NS_17 and UE coexistence
	- Sufficient attenuation would be needed for the protected range of 470-694MHz (-42dBm/8MHz),  662-694MHz (-26.2dBm/6MHz) and 758-773MHz (-32/1MHz)

3	Conclusion
We have made the following observations and proposal:
Observation 1: For the additional requirements indicated by NS_17, the minimum guard band is 8MHz between the protected frequency range and the UL carrier. The latter is confined within 718-748MHz.
Observation 2: As per UE co-existence requirements (with NOTE 15), the spurious/out-of-band emissions shall not exceed -26.2dBm/6MHz for the frequency range from 662-694MHz. The minimum guard band is 9MHz from the lower edge of band n28 UL (i.e. 703MHz). This requirement shall be met for any valid channel bandwidth for band n28.
Observation 3: As per UE co-existence requirements (with NOTE 34), the worst-case spurious emission requirement is similar to that of NS_17, except that certain RB restriction is imposed for 10MHz BW.
Observation 4: As per UE co-existence requirements (with NOTE 35), the spurious/out-of-band emissions shall not exceed -42dBm/8MHz for the frequency range from 470-694MHz. The minimum guard band is 9MHz from the lower edge of band n28 UL (i.e. 703MHz). This requirement is applicable for 10MHz BW only. 
Observation 5: The attenuation of 12dB resulting from a dual type duplexer was assumed when defining the existing PC3 A-MPR for NS_17.
Proposal 1: The feasibility of single full-band duplexer for band n28 should be checked by considering that:
[bookmark: _GoBack]	- No filter attenuation would be available for the protected frequency range of 470-710MHz specified for both NS_17 and UE coexistence;
	- Sufficient attenuation would be needed for the protected range of 470-694MHz (-42dBm/8MHz), 662-694MHz (-26.2dBm/6MHz) and 758-773MHz (-32/1MHz).
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