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1
Introduction
Band 13 and its possible adoption in Canada have been discussed in previous RAN4 meetings. Band 13 was originally created targeting USA. Some notes on this band are:

· USA allocates the spectrum 777-787/746-756 MHz (named Band 13) to a single operator

· Band 13 covers 777-787/746-756 MHz and supports 5 and 10 MHz channel bandwidth

· Band 13 UE emissions at 769-775 MHz are specified as: -57dBm/6.25kHz when signaling NS_07 for 10 MHz channel bandwidth and -35dBm/6.25kHz for 5 MHz (no associated A-MPR)

Canada has adopted the US700 band plan and allocated 2 blocks: C1 (777-782/746-751 MHz) and C2 (782-787/751-756 MHz). Public safety systems extend from 768-776 MHz.

In RAN4#64 bis, the adoption of Band 13 in Canada was considered in [1] and [2] and recommended to define a new band to allow for 5 MHz channel bandwidth to be deployed in Band 13 in Canada while protecting PS services to the same (or similar) extend than in USA. At the same time, the Industry of Canada requested 3GPP to avoid the creation of a new band specific for Canada ensuring maximum protection for public safety operation [3]. This is required in order to take advantage of the economies of scale and the already existing equipment in the U.S market.

In this paper, we look into the emissions from a 5 MHz carrier located in C1 or C2 and a 10 MHz carrier in C1+C2 into public safety, 768-776 MHz. It is recognized that there are currently no public safety systems between 775-776 MHz (allocated for simplex transmission).
2
Discussion

2.1
10 MHz UE emissions at 768-776 MHz
The necessary back-off to fulfill -57dBm/6.25kHz at 769-775 MHz is associated to the network signaling NS_07 for 10 MHz channel bandwidth as in Table 2.1-1.

Table 2.1-1: A-MPR for “NS_07”

	 Parameters
	Region A
	Region B
	Region C

	RBstart
	0 - 12
	13 – 18
	19 – 42
	43 – 49

	LCRB [RBs]
	6-8
	1 to 5 and 9-50
	≥8
	≥18
	≤2

	 A-MPR [dB]
	≤ 8
	≤ 12
	≤ 12
	≤ 6
	≤ 3

	NOTE 1;
RBstart indicates the lowest RB index of transmitted resource blocks

NOTE 2;

LCRB is the length of a contiguous resource block allocation

NOTE 3:
For intra-subframe frequency hopping between two regions, notes 1 and 2 apply on a per slot basis.

NOTE 4;
For intra-subframe frequency hopping between two regions, the larger A-MPR value of the two regions may be applied for both slots in the subframe.


Figure 2.1-1 shows the worst emissions from a 10 MHz E-UTRA carrier at 777-787 MHz towards 768-776 MHz for the different regions specified in Table 2.1-1. We can observe that emissions for full band allocations are somewhat higher than -57dBm/6.25kHz at 776MHz for 1 RB allocated at the lowest frequencies of Band 13. Emissions otherwise are below this level in the range 768-775 MHz. All allocations fulfill an emission level below -35dBm/6.25kHz within 768-776 MHz. We also note that emissions for 1RB when RB_start=48 violates the -57dBm/6.25kHz requirement around 775MHz.
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Figure 2.1-1: Emissions from a 10 MHz carrier at 777-787 MHz
2.2
5 MHz UE emissions at 768-776 MHz
The UE emissions from a 5 MHz E-UTRA carrier within 777-782 MHz were simulated and some of the worst case emissions are plotted in Figure 2.2-1. The protection of -57dBm/6.25kHz is achieved below 768.5MHz in case of full allocation and RBstart=0 and below 770.5 MHz for 1RB and RB_start=0. -35dBm/6.25kHz is fulfilled by a 5MHz E-UTRA full allocated carrier while the requirement is violated in case of 1RB and RB_start=0 below 775 MHz and it is on the verge within the range 775-776 MHz.
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Figure 2.1-2: Emissions from a 5 MHz carrier at 777-782 MHz
Figure 2.1-3 illustrates the worst case emissions for a 5 MHz E-UTRA carrier within 782-787MHz without A-MPR. For full allocation, emissions lower than -57dBm/6.25kHz are reached below 773.5MHz while emissions lower than -35dBm/6.25kHz are fulfilled within 768-776 MHz.
[image: image5.emf]770 775 780 785

-70

-60

-50

-40

-30

-20

-10

0

PSD [dBm / 6.25 kHz]

Frequency [MHz]

E-UTRA carrier 782-787MHz UE emissions without A-MPR

 

 

L_CRB=25, RB_start=0, P=22.0 dBm


Figure 2.1-2: Emissions from a 5 MHz carrier at 782-787 MHz
3
Conclusion
This contribution looks into the UE emissions for a 10MHz E-UTRA carrier within 777-787 MHz by applying the specified maximum power back-off in TS36.101. The A-MPR is associated to the network signaling NS_07. And also the UE emissions for a 5 MHz E-UTRA carrier allocated at 777-782 MHz and 782-787 MHz without A-MPR, since NS_07 does not specify any A-MPR for this channel bandwidth.
The UE emissions for a 10MHz E-UTRA within 777-787 MHz are below -35dBm/MHz in the range 768-776 MHz when applying the maximum level of A-MPR specified in TS36.101. The emissions at 776MHz are larger (but close) than -57dBm/6.25kHz. We also note that emissions for 1RB when RB_start=48 violates the -57dBm/6.25kHz requirement around 775MHz.
A 5 MHz E-UTRA carrier within 782-787MHz, emissions below -57dBm/6.25kHz are reached below 773.5MHz while -35dBm/6.25kHz is fulfilled within 768-776MHz. 

For a 5MHz E-UTRA carrier within 777-782MHz, -35dBm/6.25kHz is achievable for a full allocated carrier but not in case of 1RB (RB_start=0). However, -57dBm/6.25kHz protection is just possible in the lowest MHz (or couple of MHz) allocated to PS.
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