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1.	Introduction
The study item on High-power UE operation for fixed-wireless/vehicle-mounted use cases in Band 12, Band 5, and Band n71 was approved at TSG RAN#88-e [1]. The purpose of this study item is to study RF requirements that are applicable for high power UE operation in LTE band 12 and band 5, and in NR band n71 for fixed wireless and vehicle-mounted use cases, in ITU Region 2.
One of the objectives of this study item is to carry out coexistence study to evaluate the throughput OOBE impact on a victim band from a high-power aggressor in Band 12, Band 5, and Band n71. In particular, the modem software (SW) changes needed for HPUE implementation is listed as a task. This contribution provides some discussion on the required SW changes for HPUE implementation and a text proposal for approval to record the discussion into TR 37.880 [2].

2.	Discussion
[bookmark: _Toc336211415]Comparing to 23dBm UE, modem software (SW) changes are needed to support broader power control range, headroom reporting, and higher output power of HPUE. However, these broader ranges of operation are not critical issues for a fixed-wireless/vehicle-mounted modem, and hence no implementation issue is foreseen.

3.	Conclusion
This contribution has provided some discussion on the required SW changes for HPUE implementation. The text proposal to record the discussion into TR 37.880 is provided below for approval.

4.	Text proposal
[bookmark: _Toc5942621]<Start of text proposal>
[bookmark: _Toc70512687][bookmark: _Toc70666601][bookmark: _Toc70666643][bookmark: _Toc70666684][bookmark: _Toc70666725][bookmark: _Toc70666765][bookmark: _Toc70666804][bookmark: _Toc70666863]6.3	UE self-dense
Only receiver requirement that has been defined for PC1 UE is the exception due to the high-power leakage or blocking issue for band 20, see Table 7.3.1-1b below. From [12] we can learn that REFSENS exception due to PC1 operation relates IQ-image and carrier leakage components distorting on the PA and 5th order IM products hit on own Rx band. In PC3 operation this is handled with NS-10 and with special UL allocation during REFSENS test which avoids MSD.
Table 7.3.1-1b: Reference sensitivity for power class 1 QPSK PREFSENS (Exception due to high power issue)
	Channel bandwidth

	E-UTRA Band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex Mode

	20
	
	
	-92.8
	-90.9
	-89.5
	-88.5
	FDD

	NOTE 1:	The transmitter shall be set to PUMAX as defined in clause 6.2.5
NOTE 2:	Reference measurement channel is A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1
NOTE 3:	The signal power is specified per port.



This relaxation has not been defined for other PC1 bands such as 3, 14, 28, 31, 72, 87 and 88. 
In Figure1 existing PC1 bands 14, 20 and 28 are compared to new PC1 bands 5, 12 and n71. Uplink channel edge separation to downlink channel edge is presented pictorially and a figure of merit (FOM) is calculated as CH BW / (ULedge to DLedge separation) then bands are ranked based on this FOM to determine if current PC3 REFSENS can be met in PC1 operation.
As can be seen from Fig 6.3-1 band 20 ranks the most difficult and as mentioned earlier there is REFSENS exception specified due to this. Easiest is the band 5 in this context and given that band 14 does not have specified exception it is clear that band 5 does not need it either.
From Fig 6.3-1 ranking and FOM perspective there is a need to study if band n71 needs REFSENS exception due to PC1 operation. Bands 28 and n71 are both based on dual duplexer architecture and band 28 does not have exception but FOM is on the other hand lower 0.6 compared to 0.8 for n71.
Then when studying the band 12 it can be seen that the FOM is 0.5 which is same as band 14 which does not have REFSENS exception specified however band 14 has seven MHz wider duplex-gap which helps filters to reach adequate attenuation. Current PC1 band 28 does not have exception and it has higher FOM of 0.6 compared to band 12. One thing that helps band 28 is that specification assumes 2x30 MHz filtering which gives extra 15 MHz compared to duplex gap to settle. Given the difficulty ranking and keeping in mind the band 28 dual-duplexer arrangement it may be considered that no REFSENS exception is needed for band 12 in PC 1 operation.
[image: ]
[bookmark: _Toc70512688][bookmark: _Toc70666602][bookmark: _Toc70666644][bookmark: _Toc70666685]Figure 6.3-1: PC1
6.4	Modem SW changes
Comparing to 23dBm UE, modem software (SW) changes are needed to support broader power control range, headroom reporting, and higher output power of HPUE. However, these broader ranges of operation are not critical issues for a fixed-wireless/vehicle-mounted modem, and hence no implementation issue is foreseen.
<End of text proposal>
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