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1 Background
[bookmark: _Hlk67479244]Support of reduced capability NR devices and support of enhanced reduced capability NR devices (Rel-18) has been discussed in RAN4 for several meetings. 

This Tdoc will discuss critical UE co-existence requirement and possible solutions to facilitate further reduction of UE complexity such as SAW-less design. 
2 Discussion
The support of industrial sensors, video surveillance, and wearables were the motivations behind Rel-17 RedCap. For Rel-18, some further complexity reduction enhancements were considered. Rel-18 eRedCap should provide NR support for low-tier devices. Possibilities for a simplification in HW design have not been discussed so far. The SAW-less design is one of the main possibilities to achieve such HW complexity and cost reduction. The SAW-less design is possible due to HD-FDD operation. However, the UE co-existence will be a main challenge, due to no band-specific SAW filters/duplex filters protecting the adjacent Rx bands from Tx noise or PA non-linearity products.

TS 38.101-1 requires Tx noise and spectrum emissions into the protected frequency bands not to exceed -50dBm/MHz, specified in TS 38.101-1 section 6.5.3.2, Spurious Emission for UE co-existence [2]. This requires SAW filters for channel BW > 5MHz to reduce PA IMD3 and IMD5 non-linearity products falling into the protected Rx bands. For Rel-18 eRedCap devices, the BB channel BW limitation to 5MHz facilitates the UE-coexistence and makes the SAW-less design possible in most co-existence scenarios. However, still some band combinations are very challenging without SAW filters. The main challenge for SAW-less design is when operating in n13, where the PA spectrum emission (IMD3) is falling into band 14 Rx band since there is very small frequency offset (9MHz) between n13 TX band and band 14 RX. This offset is smaller than the minimum Foob limit (10MHz for channel BW=5MHz). The applicability of UE-coexistence requirement in this case is allowed by special Note15 (in Table 6.5.3.2-1). 

[bookmark: _Ref142584086]Observation 1	n13 Tx noise and spectrum emission into band 14 Rx band is a problem for a NR eRedCap SAW-less design, since the offset (9MHz) is smaller than the offset in other bands and smaller than the minimum Foob limit (10MHz).
Table 6.5.3.2-1: Requirements for spurious emissions for UE co-existence
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Our measurements on some commercial NR PA types show spurious emission of -45 – -50dBm/MHz at the antenna connector which will be outside the specification. Particularly, one of the measurements is shown below, where emission level (due to IMD7 product) is -48.6dBm/MHz @9.5MHz offset and -51.6dBm/MHz@10.5MHz offset from the lower end of n13. It also worth mentioning that this is the best NR PA, in terms of noise performance, we can find in the market. 
[image: ]
Figure. 1. The measurement emission level of n13 of a commercial NR PA.

Based on our measurement this issue would is most critical when the eRedCap device is configured to transmit with starting RB frequency in the lower 2MHz frequency range of n13 and the configured RB length is larger than 20. In this case, about 1-2 dB power backoff (MPR) would be required to ensure the spectrum emission into band 14 Rx is below -50 dBm/MHz. Therefore, to enable the possibility for SAW-less eRedCap design for n13 we have two possible suggestions: 
1. Apply additional ΔMPR of 2dB for eRedCap in band n13 when the RB allocations > 20RB and the RB start frequency is in the lower part of n13 (FUL_low to FUL_low + 2MHz).
2. Apply additional network signaling to allow reduced maximum power for eRedCap for the worst-case coexistence scenario, which is when the RB allocations > 20RB and the RB start frequency is in the lower part of n13, (FUL_low to FUL_low + 2MHz).
[bookmark: _Ref142584094]Alternative 1 is a more straight-forward solution and, therefore, we propose to change TS 38.101-1, Table 6.2.2-3: ∆MPR 
Observation 2	The NR eRedCap SAW-less design requires power backoff to meet the n13/B14 co-existence requirement when the starting RB frequency is within the lowest 2MHz frequency range of n13 and the configured RB length is larger than 20. 
[bookmark: _Ref142580787]
Proposal 1	Change TS 38.101-1, Table 6.2.2-3: ∆MPR  
Table 6.2.2-3: ∆MPR
	NR Band
	Power class
	Channel bandwidth
	∆MPR (dB)

	n28 and n83
	Power class 3
	30 MHz
	0.5

	n40 and n97
	Power class 3 and power class 2
	100 MHz
	1

	n71
	Power class 3
	25 MHz
30 MHz
	0.5

	n13
	Power class 3
	5MHz
10MHz
	21

	NOTE 1:	Applicable for Rel-18 eRedCap UE for RB allocations > 20RB and RB start frequency is < FUL_low + 2MHz.



3 Conclusion
In this contribution, we have discussed the feasibility of SAW-less support of band n13 in a Global-SKU design for Rel-18 eRedCap devices. We have made the following observations and proposal: 
Observation 1	n13 Tx noise and spectrum emission into band 14 Rx band is a problem for a NR eRedCap SAW-less design, since the offset (9MHz) is smaller than the offset in other bands and smaller than the minimum Foob limit (10MHz).

Observation 2	The NR eRedCap SAW-less design requires power backoff to meet the n13/B14 co-existence requirement when the starting RB frequency is within the lowest 2MHz frequency range of n13 and the configured RB length is larger than 20. 

Proposal 1	Change TS 38.101-1, Table 6.2.2-3: ∆MPR  
Table 6.2.2-3: ∆MPR
	NR Band
	Power class
	Channel bandwidth
	∆MPR (dB)

	n28 and n83
	Power class 3
	30 MHz
	0.5

	n40 and n97
	Power class 3 and power class 2
	100 MHz
	1

	n71
	Power class 3
	25 MHz
30 MHz
	0.5

	n13
	Power class 3
	5MHz
10MHz
	21

	NOTE 1:	Applicable for Rel-18 eRedCap UE for RB allocations > 20RB and RB start frequency is < FUL_low + 2MHz.
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[bookmark: _Ref131605137]RP-223544		“Revised WID on Enhanced support of reduced capability NR devices”, Ericsson
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