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1   Introduction
The unwanted emission mask for BC3 was discussed in RAN4#68bis meeting based on the proposal in [1]. This paper will give an updated UEM proposal for BC3.
Note: As background information, the contents of Section 2.1 and 2.2 kept unchanged compared to [1]. New UEM proposals are given in section 3.
2 Discussion
2.1 Background of UEM in RAN4 RF specs.
· Unwanted emissions for UTRA TDD 1.28Mcps option in 25.105 [2]
In UTRA TDD specification, unwanted emissions in the operating band are jointly defined by spectrum emission mask and spurious emissions. 

· SEM requirement applies up to f_offsetmax from the carrier frequency; f_offsetmax is either 4 MHz or the offset to the UMTS Tx band edge whichever is the greater.
· -13dBm/MHz or -15dBm/MHz spurious emission limit applies at frequency offset >4MHz from the carrier frequency.

· Unwanted emissions for TD-LTE in 36.104 [3]
· Option 1
Operating band unwanted emission mask considers -13dBm/MHz and -15dBm/MHz limits in the spurious emission domain, which is >2.8MHz/6MHz/10MHz frequency offset from the carrier edge for 1.4MHz/3.0MHz/5MHz and above.
· Option 2 (regional requirement for Europe)
Reuse of WCDMA mask 
· Unwanted emission mask BC1/3 37.104 [4]
The mask for BC1 reused the WCDMA mask/LTE mask option 2. For BC3, the same mask is also adopted. But the big power difference between BC1 mask and UTRA TDD was not carefully considered and evaluated, which resulted in an unreasonable mask for BC3. The mask should be revisited now.
A comparison of UEM is shown in figure 2-1 (Category B).
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Figure 2-1 comparison of unwanted emission mask
2.2 Problem of the BC3 mask in 37.104
As mentioned in the background section, E-UTRA/UTRA MSR BS adopted the BC1/WCDMA mask (LTE mask option 2 in 36.104). However, it is found that this mask is not reasonable for TDD and should be revisited before putting it into the new BS specification. 

· This mask is defined based on 5MHz channel bandwidth which is not suitable for UTRA TDD 1.28Mcps option. 
· This mask is originally introduced as a regional requirement for European country in some TDD bands (e.g. Band 33, 34). But it is not generally applicable to all TDD bands.
· UTRA TDD 1.28Mcps TDD and E-UTRA multi-RAT BS only have deployment in China, however China will not use European regulation requirement.
· This mask unnecessarily tightened the base station out of band emission. Theoretically the more tightening is the requirement; the better is the system performance. However, we should also consider what it is enough for system performance as the requirement also impacts the implementation. In LTE Rel-8 work phase, this issue has been fully discussed and it was seen that UTRA mask does not reflect the out of band performance of PA and unnecessarily impacted PA’s power efficiency [5-7].

Considering the reasons above, we would propose to revisit the general mask for BC3 based on the need from system performance point of view.
2.3 Proposal on new BC3 mask

Seen from figure 2-1, there is a large gap between UTRA TDD 1.28Mcps TDD emission limit (P=34dBm) and E-UTRA emission limit (P=46dBm). However the large gap between these 2 masks is due to the large difference in maximum output power on which the UEM upper bound is based. MSR/WCDMA mask is close to UTRA TDD mask in figure 2-1, but the maximum output power is quite different, e.g. as large as 9dB power difference. 
If we consider UTRA TDD mask and E-UTRA mask on the same power level, the unwanted emission level will be quite similar. We scaled the power level of UTRA TDD mask from 34dBm output power to 46dBm output power and compared with E-UTRA 1.4MHz channel bandwidth mask in figure 2-2. It is seen that the UTRA TDD mask is quite similar with 1.4MHz E-UTRA mask at same power level. 
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Figure 2-2 Comparison of UEM, UTRA TDD mask is scaled 
From the background and the above analysis, it is reasonable to consider the following when defining the UEM for BC3.
· Take option 1 E-UTRA mask for >5MHz channel bandwidth as generic mask for BC3 MSR. Only Category B is considered as Category B is more stringent than Category A.

· Relax the emission level at the frequency range near the RF bandwidth when edge carriers are 1.4/3MHz E-UTRA or 1.6MHz UTRA. The relaxation can be determined by the UTRA TDD mask at scaled output power of 46dBm or E-UTRA 3MHz mask. Here we propose to use 1.6MHz UTRA TDD Mask to determine the relaxation from the RF bandwidth edge to the first cross point (0.734MHz). the same principle was also considered when defining the BC2 mask [8].
· Consider option 2 E-UTRA mask as additional mask for TDD BS to be deployed in band 33 and 34 in Europe. 
Figure 2-3 shows the proposed UEM for BC3 according to the above considerations.
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Figure 2-3 Proposed BC3 MSR BS unwanted emission masks
3   Conclusion
This contribution gives analysis on UEM requirement for TDD. According to the analysis in this paper, the UEM requirement should be revisited before it is put into the new BS specification. It is proposed that,
· Take option 1 E-UTRA mask for >5MHz channel bandwidth as generic mask for BC3 MSR. Only Category B is considered as Category B is more stringent than Category A.

· Relax the emission level at the frequency range near the RF bandwidth when edge carriers are 1.4/3MHz E-UTRA or 1.6MHz UTRA. The relaxation is proposed to be determined by the UTRA TDD mask in the frequency range from the RF bandwidth edge to the first cross point (0.734MHz).
· Consider option 2 E-UTRA mask as additional mask for TDD BS to be deployed in band 33 and 34 in Europe. 

A CR is provided in [9] based on the above proposals.
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