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1 Background
At RAN4#66bis it was proposed to improve the utilization of Band XXVI by limiting the allowed UL TX power at the band edges in order to meet the unwanted emissions requirements for protection of Public Safety rather than assigning guard bands that essentially make parts of the spectrum useless [1]. In this contribution we give an overview of the proposal and discuss a possible test configuration for the conformance tests with a view to close the issue. Details with references to earlier work can be found in [2]. 
2 Overview of the power restrictions 

The UL power can be limited by configuring the IE "Maximum allowed UL TX power" similar to the PEMAX for E-UTRA. Figure 1 shows the structure of the power restrictions. For cells in which coexistence with PS necessitates reduced Band XXVI emissions, the maximum UE power should be capped at PM,low for carrier frequencies FC  <  Flow to ensure compliance with the -42 dBm/6.25kHz limit below 824 MHz (or lower), and at PM,high for FC  > Fhigh to ensure compliance with the -53 dBm/6.25kHz limit above 851 MHz. Full power can be allowed for carrier frequencies Flow ≤ FC  ≤ Fhigh. This allows full use of the Band XXVI spectrum, but with the power restricted in parts of the UL band in some cells. The power restrictions are governed by the worst-case channel assignments at the band edges. 
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Figure 1: the structure of the power restrictions.
For single-carrier operation, the power should be limited to PM,low = +19 dBm at carrier frequencies FC < Flow = 819.5/822 MHz for protection of Public Safety below 813.5/816 MHz, while it should be limited to PM,high = +13 dBm at carrier frequencies FC > Fhigh = 842.5 MHz for protection of Public Safety above 851 MHz. This latter means that full power can always be used for any channel assignment within Cellular Block B.
For DC-HSUPA operation, the power should be limited to PM,low = [+19] dBm at center frequency of the two assigned channel frequencies FC < Flow = [826/828.5] MHz for protection of Public Safety below 813.5/816 MHz, while it should be limited to PM,high = [+13 dBm] at at center frequency of the two assigned channel frequencies FC > Fhigh = [831] MHz for protection of Public Safety above 851 MHz. This latter means that full power can be used for DC-HSUPA operation in Cellular Block A also in cells in which the PS emission limits must be met.

For cells in which coexistence with PS need not be considered, the IE "Maximum allowed UL TX power" need not be configured and full power can be used in the entire Band XXVI frequency range.
The requirements are intended to provide necessary network operating conditions for coexistence with Public Safety and contain margins not to impact Band XXVI (and Band V) UEs in development. When the UE is configured for DC-HSUPA operation, the requirements are such that single-carrier operation is also possible at either of the two carriers using the same allowed UE TX power.
It is remarked that the same power restrictions can be used for Band V deployments for protection of PS above 851 MHz, protection of PS below 813.5/816 MHz is no issue for Band V operation. For actual deployments in Cellular blocks A’ and B’ above 845 MHz, the "Maximum allowed UL TX power" could be reduced gradually from full power at FC  = Fhigh down to PM,high at the upper band edge, the step-wise behavior in Figure 1 is proposed with a view to simplify requirements and conformance testing.
3 Power restrictions in conformance testing
The conformance test is a measurement of spurious emissions: the primary purpose is not to verify that the UE output power does not exceed the power restriction, but rather that the emissions limits are not exceeded with the appropriate “Maximum allowed UE TX power” configured. 

Power restrictions are already specified for Band 38 and E-UTRA carriers overlapping with the restricted block 2615-2620 MHz so there is precedence in the specifications. Verification of the power restrictions for Band 38 and Band XXVI can be carried out in the same way.
3.1 Test procedure
Measuring E-UTRA spurious emissions for band coexistence, the following steps are taken after set up of the test:
1. send continuously uplink power control “up” commands in every uplink scheduling information to the UE until the UE transmits at PUMAX level.
2. measure the power of the transmitted signal with the appropriate measurement filter of bandwidths (5 MHz in the Band 38 case).
The tolerance of PUMAX should be accounted for in conformance testing when deciding if the final PUMAX attained by the UE is appropriate (see [2] for more details). For the specified Band 38 power restriction PEMAX = +19 dBm, the tolerance for PUMAX is +2/-3.5 dB according to 36.101. 
For measuring UTRA spurious emissions for band coexistence, similar steps:

1. set and send continuously UP power control commands to the UE until the UE output power shall be at maximum level

2. measure the average power of spurious emission.
For Band XXVI, the maximum level is measured with the IE "Maximum allowed UL TX power" configured. The tolerance at the final level attained in the test should at least be consistent with that for the power headroom tolerance:
9.1.13.4
UE transmission power headroom measurement report accuracy

The accuracy requirements for UE transmission power headroom depends on the total power transmitted by the UE. Table 9.34B defines the accuracy of the measured quantity.

Table 9.34B

	Total UE output power value (dBm)
	UPH reporting accuracy(dB) (note 1)

	25<= total output power <34
	note 2

	24<= total output power <25 
	±2.0

	23<= total output power <24 
	±2.0

	22<= total output power <23
	±2.0

	21<= total output power <22
	±2.0

	20<= total output power < 21
	±2.5

	19<= total output power <20
	±3.0

	18<= total output power <19
	±3.5

	17<= total output power <18
	±4.0

	16<= total output power <17
	±4.0

	15<= total output power <16
	±4.0

	14<= total output power <15
	±4.0

	13<= total output power <14
	±4.0 (power class 4)

±6.0 (power class 3)

	12<= total output power <13
	±4.0 (power class 4)

±6.0 (power class 3)

	11<= total output power <12
	±4.0 (power class 4)

±6.0 (power class 3)

	-50<= total output power <11
	±6.0

	Note 1 :
UPH reporting accuracy is the difference between the UPH reported by the UE and the actual uplink power headroom

Note 2 :
No tolerance is specified.


To limit the test time, it should be sufficient to verify the -42 dBm/6.25kHz requirements for the 813.5 MHz case for which the offset to the protected band is the smallest, there is no or limited additional duplex filter rejection at 806-813.5 MHz. For the 6.25kHz measurement bandwidth, the measurement shall be sufficiently power averaged to ensure standard deviation < 0.5 dB just as for the Band 13 requirements. 
3.2 Reference measurement channels 
The reference channels should be the same as for the standard spurious emissions tests in 34.121-1 as detailed in Clause 5.11 for single carrier (the generic call setup procedure in 34.108 sub clause 7.3.2) and Clause 5.11A for DC-HSUPA (Annex C.2.6 and C.11A). MPR would not apply for the power restrictions proposed.
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