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1	Background
In RAN4#108, a specific AI for RedCap HPUE was established as RAN4 was tasked by RAN to study the specification impact to support PC2 for RedCap UEs. In this contribution, we cover the aspect of A-MPR and whether the established PC3 and PC2 NR A-MPR are applicable to the different types of RedCap UEs.
2 Discussion
2.1 The different cases for RedCap UEs
The main difference between NR UEs and RedCap UEs in UL mainly pertain to the type of FDD support, as for the transmitter architecture, similar 1Tx PA architectures are used for PC3 and PC2. For the HD-FDD case, there are also options on the UL filtering. The three scenarios to consider for RedCap UE in FDD band and the two scenarios for TDD band implementations are:
· PC3 or PC2 1Tx FD-FDD RedCap UE: in essence this UE is implemented with a duplexer
· PC3 or PC2 1Tx HD-FDD RedCap UE but still implemented with a band duplexer
· PC3 or PC2 1Tx HD-FDD RedCap UE without a band duplexer 
· PC3 or PC2 1Tx TDD RedCap UE with a dedicated band filter in UL
· PC3 or PC2 1Tx TDD RedCap UE without a dedicated band filter in UL.

Observations:
· For the two first FDD cases and the first TDD case, it can be assumed that the implemented duplexers or filters provide similar performance than assumed when the NR UE A-MPR was developed; and thus, the NR A-MPR can re-used for RedCap regardless of whether or not the A-MPR assumed a contribution from filtering.
· However, for the HD-FDD and TDD cases without dedicated band duplexer of filter in UL, for A-MPR where a filter contribution was assumed, further verification is needed.
2.2 NR A-MPR based on UL filter rejection assumptions
First, all TDD bands >3GHz including NR-U bands do not make any assumption on filter rejections and thus RedCap EUs can directly reuse the PC3 and PC2 specified NR A-MPR.

With a rapid glance at the NR NS table, there are a few cases that we noticed that are assuming a filter contribution to meet the A-MPR and we highlighted them in yellow in the below table. We recognize that we may have missed some and note that even if some cases are not highlighted in yellow, they might still assume some help of a filter in some of the RB allocation regions defined for A-MPR.

	Network signalling label
	Requirements (clause)
	NR Band
	Channel bandwidth (MHz)
	Resources blocks (NRB)
	A-MPR (dB)

	NS_01
	
	Table 5.2-1
(NOTE 8)
	5, 10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	Table 5.3.2-1
	N/A

	NS_03
	6.5.2.3.3
	n2, n25, n66,
n70, n86
	
	
	Clause 6.2.3.7

	NS_03U
	6.5.2.3.3, 6.5.2.4.2
	n2, n25, n66, n86 (NOTE 1)
	
	
	Clause 6.2.3.7

	NS_04
	6.5.2.3.2, 6.5.3.3.1
	n41, n90
	5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 60, 70, 80, 90, 100
	
	Clause 6.2.3.2

	NS_05
	6.5.3.3.4
	n1, n65, n84 (NOTE 1)
	5, 10, 15, 20 (NOTE 2)
	
	Clause 6.2.3.4 (NOTE 7)

	NS_05U
	6.5.3.3.4, 6.5.2.4.2
	n1, n65, n84
	5, 10, 15, 20
	
	Clause 6.2.3.4 (NOTE 7)

	NS_06
	6.5.2.3.4
	n12, n85
	5, 10, 15
	
	Clause
6.2.3.3212

	
	
	n14
	5,10
	
	

	NS_07
	6.5.3.3.26
	n13
	5,10
	Table 6.2.3.29-1
	Table
6.2.3.29-2

	NS_10
	
	n20, n82
	15, 20
	Table 6.2.3.3-1
	Table
6.2.3.3-1

	NS_12
	6.5.3.3.17
	n26
	5,10
	Table 6.2.3.21-1
	Table 6.2.3.21-2

	NS_13
	6.5.3.3.18
	n26
	5
	Table 6.2.3.22-1
	Table 6.2.3.22-2

	NS_14
	6.5.3.3.19
	n26
	10,15,20
	Table 6.2.3.23-1
	Table 6.2.3.23-2

	NS_15
	6.5.3.3.20
	n26
	5,10,15,20
	Table 6.2.3.24-1
	Table 6.2.3.24-2

	NS_17
	6.5.3.3.2
	n28, n83
	5,10
	Table 5.3.2-1
	N/A

	NS_18
	6.5.3.3.3
	n28, n83
	5
	
	Table 6.2.3.13-1, A1

	
	
	
	10, 15, 20
	
	Table 6.2.3.13-1, A2

	
	
	
	25, 30
	
	Table 6.2.3.13-1, A3, A4, A5

	NS_21
	6.5.2.3.9
6.5.3.3.12
	n30
	5, 10
	
	Clause 6.2.3.14

	NS_24
	6.5.3.3.13
	n65 (NOTE 4)
	5, 10, 15, 20
	Table 6.2.3.15-1
	Clause 6.2.3.15

	NS_35
	6.5.2.3.1
	n71
	5, 10, 15, 20, 25, 30
	Table 5.3.2-1
	Clause
6.2.3.3111

	NS_37
	6.5.3.3.6
	n74
(NOTE 3)
	10, 15
	Table 6.2.3.8-1
	Table
6.2.3.8-1

	NS_38
	6.5.3.3.7
	n74
	5, 10, 15, 20
	Table 6.2.3.9-1
	Table
6.2.3.9-1

	NS_39
	6.5.3.3.8
	n74
	10, 15, 20
	Table 6.2.3.10-1
	Table 6.2.3.10-1

	NS_40
	6.5.3.3.9
	n51
	5
	
	Table
6.2.3.5-1

	NS_41
	6.5.3.3.10
	n50
	5, 10, 15, 20, 30, 40, 50, 60
	
	Table 6.2.3.11-1

	NS_42
	6.5.3.3.11
	n50
	5, 10, 15, 20, 30, 40, 50, 60
	
	Table 6.2.3.12-1

	NS_43
	6.5.3.3.5
	n8, n81
	5, 10, 15
	
	Clause 6.2.3.6

	NS_43U
	6.5.3.3.5, 6.5.2.4.2
	n8, n81 (NOTE 1)
	5, 10, 15
	
	Clause 6.2.3.6

	NS_45
	6.5.3.3.21
	n53
	5, 10
	
	Clause 6.2.3.25

	NS_46
	6.5.3.3.25
	n7
	25, 30, 35, 40, 50
	Table 6.2.3.17-1
	Table 6.2.3.17-2

	NS_47
	6.5.3.3.15
	n41 (Note 5)
	30
	Table 6.2.3.18-1
	Table 6.2.3.18-2

	NS_48
	6.5.3.3.22
	n1 and n84
	10, 15, 20, 25, 30, 40, 45, 50
	Table 6.2.3.26-1,
Table 6.2.3.26-3
	Table 6.2.3.26-2,
Table 6.2.3.26-4 (NOTE 7)

	NS_49
	6.5.3.3.23
	n1 and n84
	10, 15, 20, 25, 30, 40, 45, 50
	Table 6.2.3.27-1,
Table 6.2.3.27-3
	Table 6.2.3.27-2,
Table 6.2.3.27-4 (NOTE 7)

	NS_50
	6.5.3.3.16
	n39, n98
	10, 15, 20, 25, 30, 40
	
	Clause 6.2.3.19

	NS_51
	6.5.3.3.22
	n65
	50
	Table 6.2.3.28-1
	Table 6.2.3.28-2

	NS_56
	6.5.3.3.27
	n24, n99
	5, 10
	
	Clause 6.2.3.30

	NS_62
	6.5.3.3.28
	n54
	5
	
	N/A

	NS_100
	6.5.2.4.2
	n1, n2, n3, n5, n8, n18, n25, n26, n65, n66, n80, n81, n84, n86, n89
(NOTE 1)
	
	
	Table
6.2.3.1-2


Observations:
· The majority of NS applicable to band below 3GHz assume some filter rejection level to meet A-MPR requirements
· Some cases may still be able to pass without a filter for a low channel bandwidths
· Some cases not highlighted may still assume some filter rejection level to meet A-MPR for some RB allocations regions
· A thorough analysis of all of the cases is time consuming and, if cases need new A-MPR specifications or other requirements dedicated to RedCap UEs without filters, it is unlikely to be finalized within the Release 18 timeline.

Proposal: 
· In order to reuse PC3 and PC2 NR A-MPR as-is in Release 18, the bands < 3GHz should by default assume the of use a band duplex filter for FD-FDD (trivial) and HD-FDD cases and a dedicated UL band filter for TDD cases.
· Other solutions for filter-less solutions may still be studied on a case-by-case basis.
3 Conclusion
In this contribution, we analyzed the current PC3 and PC2 NR A-MPR and evaluated the possibility to reuse it for different implementations of RedCap UEs and make the following proposal.
Proposal: 
· In order to reuse PC3 and PC2 NR A-MPR as-is in Release 18, the bands < 3GHz should by default assume the of use a band duplex filter for FD-FDD (trivial) and HD-FDD cases and a dedicated UL band filter for TDD cases.
· Other solutions for filter-less solutions may still be studied on a case-by-case basis.


