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Introduction
In this contribution, open issues on UE Refsens and ACS requirements are discussed according to the agreed WF [1] in RAN4#106 as shown below.
	Reference sensitivity
For discussion
· The values of -99.2, -98.5, and -97.9 dBm are agreed for 6, 7, and 8 MHz PMCH channel assuming 10 MHz UE receive channel filter. 
· FFS on whether all bandwidths are needed to be tested.
Way forward: At least the following points are to be considered in deriving the reference sensitivity
· Which bandwidth shall be used for noise integration?  Possibilities include 6, 7, 8, and 10 MHz.
· What signal shall be defined for refsens?  Possibilities include a newly defined 6, 7, and 8 MHz PMCH or an existing 10 MHz PDSCH.
ACS
Way Forward:  
· Blocker placement for ACS is 6, 7, or 8 MHz
· [bookmark: _Hlk130983446]ACS is studied as [-16 to -33] dB for 6 MHz channel with the assumption of 10 MHz UE channel filter and coordinated network deployment. 
· Also to be studied is 8 MHz channel with the assumption of 10 MHz UE channel filter, coordinated network deployment, and 1.25 kHz SCS.



Discussion
Physical channel and bandwidth
The channel bandwidth 6, 7, or 8 MHz depends on the countries and regions. For the UE certification purpose in each region, it would be necessary that each channel bandwidth is testable with the channel used in each region. Even though 5G broadcast may be supported by smartphones that also support LTE channels like PDSCH, a standalone receiver only device cannot be excluded. It is not possible to use the existing PDSCH requirement and conformance test for such device, as it requires uplink for testing. Thus, for each channel bandwidth a PMCH reference measurement channel would be required for testing. 
It is proposed that all the channel bandwidths, 6, 7 and 8 MHz, are specified with downlink only PMCH for all the receiver requirement for 5G broadcast. However, we may not need to test all channel bandwidths. The support of all channel bandwidths may not be mandatory if 5G broadcast receiver product only target a specific region.
Proposal 1: For all receiver requirement, all the channel bandwidths, 6, 7 and 8 MHz, are specified with downlink only PMCH.

Noise integration bandwidth
For the noise integration, it is not expected that all noise out of channel bandwidth is aliased into the channel bandwidth even if the channel filter bandwidth is 10 MHz. Although this is up to implementation in A/D sampling and window function, integrating noise over 10 MHz without attenuation is extremely pessimistic and should not be encouraged. We propose to keep the noise integration bandwidth the same as the channel bandwidth, i.e., 6, 7 or 8 MHz as the impact of out-of-channel noise should be minimized. At least we need to take attenuation of noise out of channel, even if it is much smaller than 33 dB.
Proposal 2: For REFSENS evaluation, noise integration bandwidth shall be the same as the channel bandwidth.

ACS
So far ACS level [-16 to -33] dB has been discussed for 6 MHz channel. With 16 dB ACS, at least uncoordinated SFN deployment scenario would not be possible as cellular deployment usually assumes 33 dB ACS. Due to lack of coexistence study for HPHT scenario, it is not clear if 16 dB ACS is tolerable for uncoordinated deployment of TV channels. Our understanding is that 16 dB ACS is encouraging that the adjacent channel is not deployed but only the 2nd adjacent channel is deployed in the same coordinated region unless we evaluate the coexistence case by case. However, such an evaluation would not be made for channel coordination.
Observation 1: Low ACS level would mandate the evaluation of coexistence case by case for adjacent channel deployment.
We understand that 16 dB ACS in [1] was estimated for 6 MHz channel bandwidth with 10 MHz channel filter; so 4 MHz does not experience suppression by the channel filter. The channel bandwidth 7 and 8 MHz would have better ACS as the bandwidth gap is smaller. If we specify low ACS (much lower than 33 dB) for 6 MHz, it would be better to specify ACS for each channel bandwidth to help coexistence evaluation.
Proposal 3: If we specify lower ACS than 33 dB for 6 MHz, it is proposed to specify better ACS for 7 and 8 MHz.

Conclusion
Proposal 1: For all receiver requirement, all the channel bandwidths, 6, 7 and 8 MHz, are specified with downlink only PMCH.
Proposal 2: For REFSENS evaluation, noise integration bandwidth shall be the same as the channel bandwidth.
Proposal 3: If we specify lower ACS than 33 dB for 6 MHz, it is proposed to specify better ACS for 7 and 8 MHz.
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