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1 Background
In order to facilitate compatibility between Band 26/XXVI and Public Safety operations, the UE shall meet a -53 dBm/6.25kHz limit above 851 MHz, and a -42 dBm/6.25kHz limit below 816 MHz (most parts of the US) or below 813.5 MHz (Southeastern US). In the absence of A-MPR for UTRA, guard bands have been considered for allowing compliance with these levels. Guard-band sizes for Band XXVI have been proposed in the CR [1], but these imply that
· DC-HSUPA cannot be deployed in Band XXVI subject to a -42 dBm/6.25kHz limit below 816 MHz and -53 dBm/6.25kHz limit above 851 MHz;
· DC-HSUPA can be only used with a centre frequency FC of the assigned carrier frequencies in the range 828 < FC < 828.5 MHz subject to a -42 dBm/6.25kHz limit below 813.5 MHz and -53 dBm/6.25kHz limit above 851 MHz;
· SC-HSUPA cannot be deployed in the entire Block B (up to 845 MHz);
· the full 5 MHz block 819-824 MHz below the Band V range cannot be used subject to a -42 dBm/6.25kHz limit below 816 MHz;
· the lowest 5 MHz block in 814-819 MHz cannot be used subject to a -42 dBm/6.25kHz limit below 813.5 MHz.

While these proposed guard bands are larger than those suggested in [2], UTRA operation in Band XXVI would be restricted nevertheless, even if the -42 dBm/6.25kHz limit would be relaxed. 
The utilization of Band XXVI can be improved by limiting the allowed UL TX power at the band edges for reducing the unwanted emissions instead of assigning guard bands. For UTRA, the UL power can be limited by configuring the IE "Maximum allowed UL TX power" similar to the PEMAX for E-UTRA. The power limitation implies a reduction of uplink coverage but may not been needed in all cells when the local PS coexistence scenario allows, while a guard band essentially means that a part of the spectrum is not used or that features like DC-HSUPA are not allowed at all. 
The coexistence requirements are determined by PS deployment at 850 MHz in North America, but deployment of similar narrowband services above 851 MHz and below 816 MHz are common in many countries, e.g. in Region 3.
2 UL TX power restriction

The UL TX power limitation is specified in 25.331:
8.6.6.8
Maximum allowed UL TX power
If the IE "Maximum allowed UL TX power" is included in the Handover to UTRAN Command, in any other dedicated message or in System Information Block type 3 or in System Information Block 4, the UE shall:

1>
store and use the value until it is updated.

If the IE "Maximum allowed UL TX power" was not included in any dedicated message, the UE shall:

1>
use the value previously stored, when received in an earlier dedicated message, Handover to UTRAN Command message or received in System Information Block type 3 or in System Information Block 4.

For all cases, the UE shall:

1>
keep the UE uplink transmit power at or below the indicated power value;

1>
if the current UE uplink transmit power is above the indicated power value:

2>
decrease the power to a level at or below the power value.

The maximum UE TX power is defined as the lower of the maximum output power of the UE power class and the maximum allowed UL TX power indicated in this IE. The maximum UE TX power shall not be exceeded.

This limitation can also imposed as part of an inter-RAT HO from E-UTRA by configuring the p-MaxUTRA field in SIB6, excerpt from 36.331,
The IE SystemInformationBlockType6 contains information relevant only for inter-RAT cell re-selection i.e. information about UTRA frequencies and UTRA neighbouring cells relevant for cell re-selection. The IE includes cell re-selection parameters common for a frequency.

	p-MaxUTRA

The maximum allowed transmission power on the (uplink) carrier frequency, see TS 25.304 [40]. In dBm


Hence the UE TX power can always be limited for UTRA. The parameter is MD or MP in RRC signaling.
3 Reducing the unwanted emissions
First we look at the frequency separations from the protected bands needed to allow UTRA operation at full power in cells where there are potential PS compatibility problems. This separation corresponds to the guard band discussed in Section 1. We recall the results in [2] as an alternative to the results behind the proposed CR [1].
Figure 1 displays various waveforms for SC assuming a conventional PA (without envelope tracking) at full power and an operating point that just meets the minimum TX requirements. 
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Figure 1: emissions from various UTRA waveforms with allowed A-MPR.
The required frequency separation to the protected band is around 9 MHz for the -53 dBm/6.25kHz limit, while 7 MHz is required for the -42 dBm/6.25 kHz limit. This result indicate that it may be possible to deploy UTRA SC in block B up to 845 MHz at full power and still meet the -53 dBm/6.25 kHz limit. We note that a relaxation of the -42 dBm/6.25 kHz limit to -40 dBm/6.25kHz as discussed in [3] would allow the use of the 819-824 MHz block without power restriction. However, a more extensive search amongst the possible waveforms should be carried out before determining the frequency separation.
Examples of DC-HSUPA waveforms with different power levels are shown in Figure 2. The required frequency separation for full-power operation is around 19 MHz with respect to the centre frequency of the two assigned channel frequencies for the -53 dBm/6.25kHz limit, 9 MHz for the -42 dBm/6.25kHz limit. If the latter would be relaxed to -40 dBm/6.25kHz, then SC would be dimensioning small frequency separation from the lower edge rather than DC.
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Figure 2: frequency separation for DC-HSUPA at full power.
Next we give examples of UL TX restrictions to meet the limits close to the protected bands. For SC, UL TX power restrictions would be applicable for center frequencies 
· above [~851-9 MHz] and below 849 – 2.5 MHz w r t the -53 dBm/6.25kHz limit above 851 MHz
· above 814 + 2.5 MHz and below [~814 + 7 MHz] w r t the -42 dBm/6.25kHz limit below 813.5 MHz

· above 817 + 2.5 MHz and below [~816 + 7 MHz] w r t the -42 dBm/6.25kHz limit below 816 MHz

assuming the frequency separations required for full power discussed above. Table 1 shows how the UL TX power restrictions could be specified: the power restriction indicated is that required at the smallest separation from the protected band (the worst case). CM and MPR are not considered, these apply at maximum output power (power class). The centre frequencies marked with TBD are those above/below which full power operation is possible.
Table 1: power limitation for SC
	Operating Band
	Frequency Bandwidth
	Measurement Bandwidth
	Minimum requirement

	XXVI
	806 MHz  f  813.5 MHz
	6.25 kHz
	-42 dBm (NOTE 1)

	
	806 MHz  f  816 MHz
	6.25 kHz
	-42 dBm (NOTE 2)

	
	851 MHz  f  859 MHz
	1 MHz
	-32 dBm (NOTE 3)

	
	851 MHz  f  859 MHz
	6.25 kHz
	-53 dBm (NOTE 4)

	NOTE 1:
Applicable for UE centre frequencies [>814+2.5 MHz]. For UE centre frequencies [<TBD] the IE "Maximum allowed UL TX power" shall be indicated and set to [19.5] dBm.
NOTE 2:
Applicable for UE centre frequencies [>817+2.5 MHz]. For UE centre frequencies [<TBD] the IE "Maximum allowed UL TX power" shall be indicated and set to [19.7] dBm.
NOTE 3:
Applicable for UE centre frequencies [<849-2.5 MHz]. For UE centre frequencies [>TBD] the IE "Maximum allowed UL TX power" shall be indicated and set to TBD dBm..
NOTE 4:
Applicable for UE centre frequencies [<849-2.5 MHz]. For UE centre frequencies [> ~851-9 MHz] the IE "Maximum allowed UL TX power" shall be indicated and set to [15.9] dBm. (For a carrier centred at 845-2.5 MHz, max power = [21.0] dBm)


In Note 4 we have indicated the power limitation needed at the top part of Block B (815-825 MHz) in the Cellular band. For the corresponding DC-HSUPA requirements, the configured allowed UE TX power should be specified such that a single value could be used for both SC and DC given a certain offset to the PS deployment, e.g. below 813.5 or 816 MHz, see Figure 3. For the offset to the centre frequency of the two assigned channel frequencies for DC in Figure 3, SC operation should also be possible at either of the two UL channels using the same allowed UE TX power.
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Figure 3: SC and DC operation at the lower edge of Band XXVI.
Table 2 shows provisional results for DC. The power limitations indicated also allow SC operation at one of the assigned carriers. The power limitation needed at the top edge of Block B is also shown (see Note 4).
Table 2: power limitation for DC 
	Operating Band
	Frequency Bandwidth
	Measurement Bandwidth
	Minimum requirement

	XXVI
	806 MHz  f  813.5 MHz
	6.25 kHz
	-42 dBm (NOTE 1)

	
	806 MHz  f  816 MHz
	6.25 kHz
	-42 dBm (NOTE 2)

	
	851 MHz  f  859 MHz
	1 MHz
	-32 dBm (NOTE 3)

	
	851 MHz  f  859 MHz
	6.25 kHz
	-53 dBm (NOTE 4)

	NOTE 1:
Applicable for a UE centre frequency of the two assigned channel frequencies [>814+5 MHz]. For such UE centre frequencies [<TBD] the IE "Maximum allowed UL TX power" shall be indicated and set to [19.5] dBm.
NOTE 2:
Applicable for UE centre frequency of the two assigned channel frequencies [>817+5 MHz]. For such UE centre frequencies [<TBD] the IE "Maximum allowed UL TX power" shall be indicated and set to [19.7] dBm.
NOTE 3:
Applicable for UE centre frequency of the two assigned channel frequencies [<849-5 MHz]. For such UE centre frequencies [>TBD] the IE "Maximum allowed UL TX power" shall be indicated and set to TBD dBm..
NOTE 4:
Applicable for UE centre frequency of the two assigned channel frequencies [<849-5 MHz]. For such UE centre frequencies [>TBD] the IE "Maximum allowed UL TX power" shall be indicated and set to [13.7] dBm.  (For carriers centered at 845-5 MHz, max power = [17.7] dBm)


In UTRA cells where there is no potential PS compatibility problem, the IE “Maximum allowed UL TX power” does not have to be configured (absent), which means full power operation in the entire Band XXVI.
4 In the 25.101
The following changes are needed in 25.101 
6.6.3.1.1
Additional requirement
The UE shall meet the requirements in Table 6.13a for the applicable band.
Table 6.13a: Additional spurious emissions requirements
	
	
	
	
	


	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


	Operating Band
	Frequency Bandwidth
	Measurement Bandwidth
	Minimum requirement

	XXVI
	806 MHz ( f ( 813.5 MHz
	6.25 kHz
	-42 dBm (NOTE 1)

	
	806 MHz ( f ( 816 MHz
	6.25 kHz
	-42 dBm (NOTE 2)

	
	851 MHz ( f ( 859 MHz
	1 MHz
	-32 dBm (NOTE 3)

	
	851 MHz ( f ( 859 MHz
	6.25 kHz
	-53 dBm (NOTE 4)

	NOTE 1:
Applicable for UE centre frequencies [>814+2.5 MHz]. For UE centre frequencies [<TBD] the IE "Maximum allowed UL TX power" shall be indicated and set to TBD dBm.
NOTE 2:
Applicable for UE centre frequencies [>817+2.5 MHz]. For UE centre frequencies [<TBD] the IE "Maximum allowed UL TX power" shall be indicated and set to TBD dBm.
NOTE 3:
Applicable for UE centre frequencies [<849-2.5 MHz]. For UE centre frequencies [>TBD] the IE "Maximum allowed UL TX power" shall be indicated and set to TBD dBm..
NOTE 4:
Applicable for UE centre frequencies [<849-2.5 MHz]. For UE centre frequencies [>TBD] the IE "Maximum allowed UL TX power" shall be indicated and set to TBD dBm.


6.6.3.1A
Additional requirement for DC-HSUPA
< text omitted >

6.6.3.1A.1
Additional requirement for DC-HSUPA

The UE shall meet the requirements in Table 6.13B for the applicable band.
Table 6.13B: Additional spurious emissions requirements with a guard band
	
	
	
	
	


	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


	Operating Band
	Frequency Bandwidth
	Measurement Bandwidth
	Minimum requirement

	XXVI
	806 MHz ( f ( 813.5 MHz
	6.25 kHz
	-42 dBm (NOTE 1)

	
	806 MHz ( f ( 816 MHz
	6.25 kHz
	-42 dBm (NOTE 2)

	
	851 MHz ( f ( 859 MHz
	1 MHz
	-32 dBm (NOTE 3)

	
	851 MHz ( f ( 859 MHz
	6.25 kHz
	-53 dBm (NOTE 4)

	NOTE 1:
Applicable for UE centre frequency of the two assigned channel frequencies [>814+5 MHz]. For such UE centre frequencies [<TBD] the IE "Maximum allowed UL TX power" shall be indicated and set to TBD dBm.
NOTE 2:
Applicable for UE centre frequency of the two assigned channel frequencies [>817+5 MHz]. For such UE centre frequencies [<TBD] the IE "Maximum allowed UL TX power" shall be indicated and set to TBD dBm.
NOTE 3:
Applicable for UE centre frequency of the two assigned channel frequencies [<849-5 MHz]. For such UE centre frequencies [>TBD] the IE "Maximum allowed UL TX power" shall be indicated and set to TBD dBm..
NOTE 4:
Applicable for UE centre frequency of the two assigned channel frequencies [<849-5 MHz]. For such UE centre frequencies [>TBD] the IE "Maximum allowed UL TX power" shall be indicated and set to TBD dBm.


6.6.3.1B
Additional requirement for OLTD
5 In the conformance test specification
It appears that “Maximum allowed UL TX power” is not tested in 34.121. For verifying the requirement the IE “Maximum allowed UL TX power” is configured with the specified power limitation. Then it should be verified that
· the emission limit is met

· at a UE output power within reasonable limits (below the power limitation but not “OFF”)

For the latter, the open loop power-control requirements could do even if the tolerance ±9 dB is very large. The intent is not to show that the UE is using a certain maximum A-MPR like for LTE, but rather to verify that the limit is met with the power limitation configured. In practice, the UE will most likely exhibit an output power accuracy consistent with that for the power headroom tolerance when the “Maximum allowed UL TX power” is configured (cf. Pcmax for E-UTRA):
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.


It is sufficient to verify the -42 dBm/6.25kHz requirements for the 816 MHz case, there is no additional duplex filter rejection at 813.5 MHz. 
6 Proposal
It is proposed to limit the allowed UL TX power at the band edges for reducing the unwanted emissions instead of assigning guard bands in order to improve utilization of Band XXVI in cells where PS compatibility may be a problem.
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