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Introduction

In WG4#12 meeting in Turku, a Tdoc 385 input from CWTS has been discussed, some points have been inquired by some delegates. After that, this tdoc has been basically agreed to put into TR25.945 as a start point.

Based on some offline discussion, we think some aspects need to update, such as measurement bandwidth, frequency offset points, etc. need to keep in line with FCC rules.  

Thus this paper introduces the updated UE spectrum emission mask for 1.28Mcps TDD option.

Conclusion

It is proposed to revise the following text in TR 25.945.

---------------------------------- Changes to TR25.945 end -------------------------------------
5.2.6.2

Out of band emission

5.2.6.2.1
Spectrum emission mask

The spectrum emission mask of the UE applies to frequencies, which are between 0.8 and 4MHz from a carrier frequency. The out of channel emission is specified relative to the UE output power in measured in a 1.28MHz bandwidth.

5.2.6.2.1.1
Minimum Requirement


























The power of any UE emission shall not exceed the levels specified in Table 5.2.6.2.1.
Table 5.2.6.2.1: Spectrum Emission Mask Requirement (1.28Mcps chip rate option)

Frequency offset from carrier Δf
Minimum requirement
Measurement bandwidth

0.8 MHz
-35 dBc
30 kHz 

0.8-1.8 MHz
-35 – 14*((f-0.8) dBc
30 kHz

1.8-2.4 MHz
-49 – 25*((f-1.8)dBc
30 kHz

2.4 – 4.0MHz
-49 dBc
1MHz 

Note:

1. The first and last measurement position with a 30 kHz filter is 0.815 MHz and 2.385 MHz

2. The first and last measurement position with a 1 MHz filter is 2.9MHz and 3.5MHz

3. The lower limit shall be –50dBm/1.28 MHz or which ever is the higher.







Fig  1  Proposed spectrum emission mask measured in 30kHz bandwidth
[Rationale:]

Based on the discussion, the mask in Table 1 is proposed for power class 5 (21 dBm), given in dBc compared with 21dBm/1.28MHz. The rationale for each specification point is outlined in the table together with the proposed mask and the corresponding mask values, measured in 30 kHz (the smallest measurement bandwidth used):

Table 1. Proposed spectrum emission mask values and rationale.

Frequency offset
(f
Minimum requirement (whichever is lower)
Measurement bandwidth
Comments for rationale
Corresponding value in 30 kHz

0.8 MHz
(-14dBm)
-35 dBc
30 kHz
Based on FCC part 24:
-13 dBm/14.6kHz ;

And 1.28Mcps TDD emission specification 1)
-35 dBc

0.8-1.8 MHz
-35 – 14*((f-0.8) dBc
30 kHz
Dropping linearly from 0.8 to 1 MHz 2)


1.8MHz
(-28dBm)

-49dBc
30kHz
Based on FCC part 24:

-13dBm/1MHz
-49dBc

1.8-2.4 MHz
-49 – 25*((f-1.8)

dBc
30kHz3)
Based on  ACLR @1.6 MHz

-33 dBc/1.28 MHz for 21 dBm UE 4)


2.4-4.0 MHz
(-28dBm)

-49dBc


1MHz
Based on  ACLR @3.2 MHz

-43 dBc/1.28 MHz for 21 dBm UE
-64 dBc

1.
Frequency offset: in FCC, frequency offset reference is the allocated band edge. Since spectrum definition has to be independent of operator allocation, the reference has been changed to the center frequency of the measured carrier. Assuming that the nominal carrier spacing is 1.6MHz for low chip rate TDD option, so spectrum mask definition starts at 0.8MHz offset.

2.
Measurement bandwidth: the "-26dB modulation bandwidth" is approximately equal to 1.46MHz in low chip rate option. This leads to 14.6kHz-measurement bandwidth. Since this value is not available in most measurement devices such as spectrum analyzers, a standard value of 30kHz was adopted. 
3.
Mask shape:

1) According to FCC rules, the emission should be –13dBm/14.6kHz or –10dBm/30kHz. But in accordance with the 3.84Mcps TDD emission only –14dBm is allowed to have no more ‘dBm/Hz power‘ in the adjacent band as the 3.84Mcps TDD has. (Because the physical origin of the modulation side band is the same in both cases the level of the leakage power should also be the same.)
2) The level of the slope from 0.8MHz to 1.8 MHz has been set in order to maintain a monotonic requirement around the 1.8MHz offset where the measurement bandwidth changes from 30kHz to 1MHz.

3) Based on FCC rules, after 1MHz offset (1.8MHz frequency point here) from the allocated frequency band edge, the measurement bandwidth should be 1MHz then, but considering that from 1.8MHz to 2.4MHz (2nd carrier band limit) only 0.6MHz, it is less than 1MHz. Thus we change back to 30kHz so that it could be reasonable to measurement.

4) Based on the ACLR@3.2MHz requirement, the emission value is tighter than that of the FCC rules, therefore the tighter value has been deployed in the table.
---------------------------------- Changes to TR25.945 end -------------------------------------
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