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1	Introduction
The FCC has recently adopted rules for terrestrial use of the 2.4 GHz MSS band.  This band is authorized for TDD operation and spans 11.5 MHz from 2483.5 MHz to 2495 MHz. A new work item was created in RAN#79, to create specifications for a corresponding new E-UTRA operating band [1].
The WI has a study phase, with the following core objectives:
· Define impact on 2.4 GHz Bluetooth operations

· Define impact on 2.4 GHz 802.11 operations

· Address potential Bluetooth and 802.11 coexistence issues

This contribution discusses the new operating band and 2.4 GHz ISM band coexistence issues. We have a corresponding TP for the TR xx.xxx in the Annex.
2	Discussion
2.1	E-UTRA specification impact
The FCC rules regarding the frequency band 2483.5 MHz to 2495 MHz can be found under Title 47 of the Code of Federal Regulations, Part §25.149.
Particularly, §25.149(c)(4) clauses (v) and (vi) require the following:
(v) Emissions below 2483.5 MHz are attenuated below the transmitter power (P) measured in watts by a factor of at least 40 + 10 log (P) dB at the channel edge at 2483.5 MHz, 43 + 10 log (P) dB at 5 MHz from the channel edge, and 55 + 10 log (P) dB at X MHz from the channel edge where X is the greater of 6 MHz or the actual emission bandwidth.
(vi) Emissions above 2495 MHz are attenuated below the transmitter power (P) measured in watts by a factor of at least 43 + 10 log (P) dB on all frequencies between the channel edge at 2495 MHz and X MHz from this channel edge and 55 + 10 log (P) dB on all frequencies more than X MHz from this channel edge, where X is the greater of 6 MHz or the actual emission bandwidth;
§25.149(c)(4)(vii) requires using at least 1 MHz resolution bandwidth in the measurement instrumentation.
Hence, for UE Power Class 3 (23 dBm), the emission limits for the ISM band become -10 dBm/MHz, -13 dBm/MHz, and -25 dBm/MHz, depending on the offset from the channel edge. The same absolute limits apply also for UE Power Class 2 (26 dBm). Note that the -25 dBm/MHz limit is the same as for E-UTRA Band 41, when NS_04 is signaled in the cell.
It is not yet clear if an NS value is necessary for the new frequency band, but since 5 and 10 MHz channel bandwidths may be used at different carrier frequencies, it may be the most flexible approach to define the ISM protection with an NS value. The corresponding additional spurious emission requirement could be implemented according to the following table:
6.6.3.3.x	Minimum requirement (network signalled value "NS_xx")
When "NS xx" is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 6.6.3.3.x-1. This requirement also applies for the frequency ranges that are less than FOOB (MHz) in Table 6.6.3.1-1 from the edge of the channel bandwidth.
Table 6.6.3.3.x-1: Additional requirements for E-UTRA 
	Channel bandwidth
	Frequency band
(MHz)
	Spectrum emission limit 
(dBm)
	Measurement bandwidth

	5 MHz
	0 < f ≤ 2477.5
	-25
	1 MHz

	
	2477.5 < f ≤ 2478.5
	-13
	

	
	2478.5 < f ≤ 2483.5
	-10
	

	
	2495 ≤ f  ≤ 2501
	-13
	

	
	2501 < f
	-25
	

	10 MHz
	0 < f ≤ 2474.5
	-25
	

	
	2474.5 < f ≤ 2478.5
	-13
	

	
	2478.5 < f ≤ 2483.5
	-10
	

	
	2495 ≤ f ≤ 2504
	-13
	

	
	2504 < f
	-25
	



Comparing to the LTE SEM, the optimal carrier frequency may be 2489 MHz for LTE10, and 2489 MHz +/- 2.5 MHz for LTE5:
[image: ]
Figure 1: LTE10 SEM and comparison to the additional spurious emission mask
Initial A-MPR simulation results indicate that PC3 operation would not need any A-MPR at the indicated carrier positions, whereas PC2 operation would be possible with 1 dB A-MPR.
Hence, the E-UTRA specification impact from ISM band coexistence, according to the FCC rules, will be relatively minor for the new operating band.
2.2	Coexistence impact
Given that the unwanted emissions will decay relatively quickly, and the possible TDD band filter will further suppress the spurious emissions on the ISM band at sufficient offset, it is expected that the actual emissions will be significantly lower than the FCC limit. E-UTRA Bands 40 and 41 operation have similar narrow (or non-existent) guard bands to the ISM band, but also allow larger channel bandwidths; the new Globalstar band is expected to have similar emission characteristics towards the ISM band, hence will not create additional coexistence issues with adjacent devices.
Regarding In-Device Coexistence (IDC) interference across the LTE and ISM radios, similar issues as with the existing E-UTRA Bands 40 and 41 may be expected. Solutions to resolve potential issues can be UE implementation specific, or could utilize the IDC feature specified by RAN2 in Rel-11, if configured in the network and implemented by the UE.
3	Conclusion
In this document, we have referenced the FCC rules regarding operation in the band 2483.5 MHz to 2495 MHz, drawn corresponding spurious emission masks, and compared the ISM coexistence performance to existing E-UTRA operating bands 40 and 41, which have similar guard bands to the ISM band.
We expect similar coexistence performance as with the existing E-UTRA bands 40 and 41. If In-Device Coexistence interference issues become problematic, the IDC feature specified in Rel-11 may be used.
A text proposal to be included in the TR is in the Annex.
4	References
[1] RP-180583, New WI Proposal for E-UTRA 2.4 GHz TDD Band, Globalstar, RAN#79


		Annex: TP for TR xx.xxx
x.x	E-UTRA specification impact
The FCC rules regarding the frequency band 2483.5 MHz to 2495 MHz can be found under Title 47 of the Code of Federal Regulations, Part §25.149.
Particularly, §25.149(c)(4) clauses (v) and (vi) require the following:
(v) Emissions below 2483.5 MHz are attenuated below the transmitter power (P) measured in watts by a factor of at least 40 + 10 log (P) dB at the channel edge at 2483.5 MHz, 43 + 10 log (P) dB at 5 MHz from the channel edge, and 55 + 10 log (P) dB at X MHz from the channel edge where X is the greater of 6 MHz or the actual emission bandwidth.
(vi) Emissions above 2495 MHz are attenuated below the transmitter power (P) measured in watts by a factor of at least 43 + 10 log (P) dB on all frequencies between the channel edge at 2495 MHz and X MHz from this channel edge and 55 + 10 log (P) dB on all frequencies more than X MHz from this channel edge, where X is the greater of 6 MHz or the actual emission bandwidth;
§25.149(c)(4)(vii) requires using at least 1 MHz resolution bandwidth in the measurement instrumentation.
Hence, for UE Power Class 3 (23 dBm), the emission limits for the ISM band become -10 dBm/MHz, -13 dBm/MHz, and -25 dBm/MHz, depending on the offset from the channel edge. The same absolute limits apply also for UE Power Class 2 (26 dBm). Note that the -25 dBm/MHz limit is the same as for E-UTRA Band 41, when NS_04 is signaled in the cell.
It is not yet clear if an NS value is necessary for the new frequency band, but since 5 and 10 MHz channel bandwidths may be used at different carrier frequencies, it may be the most flexible approach to define the ISM protection with an NS value. The corresponding additional spurious emission requirement could be implemented according to the following table:
6.6.3.3.x	Minimum requirement (network signalled value "NS_xx")
When "NS xx" is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 6.6.3.3.x-1. This requirement also applies for the frequency ranges that are less than FOOB (MHz) in Table 6.6.3.1-1 from the edge of the channel bandwidth.
Table 6.6.3.3.x-1: Additional requirements for E-UTRA 
	Channel bandwidth
	Frequency band
(MHz)
	Spectrum emission limit 
(dBm)
	Measurement bandwidth

	5 MHz
	0 < f ≤ 2477.5
	-25
	1 MHz

	
	2477.5 < f ≤ 2478.5
	-13
	

	
	2478.5 < f ≤ 2483.5
	-10
	

	
	2495 ≤ f  ≤ 2501
	-13
	

	
	2501 < f
	-25
	

	10 MHz
	0 < f ≤ 2474.5
	-25
	

	
	2474.5 < f ≤ 2478.5
	-13
	

	
	2478.5 < f ≤ 2483.5
	-10
	

	
	2495 ≤ f ≤ 2504
	-13
	

	
	2504 < f
	-25
	



Comparing to the LTE SEM, the optimal carrier frequency may be 2489 MHz for LTE10, and 2489 MHz +/- 2.5 MHz for LTE5:
[image: ]
Figure 1: LTE10 SEM and comparison to the additional spurious emission mask
Initial A-MPR simulation results indicate that PC3 operation would not need any A-MPR at the indicated carrier positions, whereas PC2 operation would be possible with 1 dB A-MPR.
Hence, the E-UTRA specification impact from ISM band coexistence, according to the FCC rules, will be relatively minor for the new operating band.
x.x	Coexistence impact
Given that the unwanted emissions will decay relatively quickly, and the possible TDD band filter will further suppress the spurious emissions on the ISM band at sufficient offset, it is expected that the actual emissions will be significantly lower than the FCC limit. E-UTRA Bands 40 and 41 operation have similar narrow (or non-existent) guard bands to the ISM band, but also allow larger channel bandwidths; the new Globalstar band is expected to have similar emission characteristics towards the ISM band, hence will not create additional coexistence issues with adjacent devices.
Regarding In-Device Coexistence (IDC) interference across the LTE and ISM radios, similar issues as with the existing E-UTRA Bands 40 and 41 may be expected. Solutions to resolve potential issues can be UE implementation specific, or could utilize the IDC feature specified by RAN2 in Rel-11, if configured in the network and implemented by the UE.

image1.png
-0

15

PSD [dBm/MHz]

IGPP 10MHz UL SEM vs. Globalstar SEM, fc=2489.0MHz

—— Globalstar
——LTEN

2475 2480 2485 2490 2495 2500 250
Frequency [MHz]




