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Introduction
In previous meeting, WF [1] on UE RF for 5G Broadcast was approved with the following options. One of the tough topics is related to how to specify ACS requirements. The following way forward was approved.

Option 1 (Nokia): -25 dB with frequency offset at 6, 7, and 8 MHz
Option 2 (Qualcomm): -33 dB with frequency offset at 10 MHz (same as the existing 10 MHz spec)
Option 3 (SWR):  -33 dB with frequency offset at 6, 7, and 8 MHz
Way forward:  Companies are invited to study options 2 and 3.  

In this paper, we’d like to provide our views about UE ACS requirements for 6MHz/7MHz/8MHz. Additionally, we’d like to provide our views on REFSENS and maximum input level.
Discussion on REFSENS
In last meeting, we have the following way forward [2] for REFSENS. As companies may want to reduce the test efforts, it seems that RAN4 need to trade off these channel bandwidth 6, 7, 8 and 10 MHz.
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.
In order to make progress, it’s recommended to consider the following compromise.
For full UHF band, i.e., 470 – 698MHz, a newly defined 6, 7, and 8 MHz PMCH should be defined for REFSENS without 10 MHz PDSCH considering the demands from broadcast operators.
For Narrow band, i.e., 612 – 652 MHz, only the existing 10 MHz PDSCH should be defined for REFSENS considering the IMT UE industry eco-system.
Proposal 1: In order to make progress, it’s recommended to consider the following compromise:
For full UHF band, i.e., 470 – 698MHz, a newly defined 6, 7, and 8 MHz PMCH should be defined for REFSENS without 10 MHz PDSCH considering the demands from broadcast operators.
For Narrow band, i.e., 612 – 652 MHz, only the existing 10 MHz PDSCH should be defined for REFSENS considering the IMT UE industry eco-system and to reduce the test efforts.
Discussion on maximum input level
In last meeting, companies provides two options for specifying the maximum input level in contribution [3]. The in-band blocker power was specified to be -15 dBm in Band 71 to accommodate up to 1 MW broadcast transmission and -22 dBm in Band n105 to accommodate up to 200 kW broadcast transmission. Thus, two options are observed for maximum input level.
Option 1: -15dBm maximum input level assuming 1MW broadcast transmission.
Option 2: -22dBm maximum input level assuming 200kW broadcast transmission.
Even if the broadcast transmission power was assumed in that paper, the path loss model is unclear. After digging some papers, I found that the measurement data [4] was used to derive the -15dBm value recorded in TR 36.755 [5] as below.
The case 3 blocker was defined to be -30 dBm to account for the Tx power of the TV broadcaster as well as the propagation loss to the UE receiver. The wanted signal power level is set at 6 to 9 dB above reference sensitivity and the blocker is defined as a 5 MHz LTE signal. The Tx power of the TV broadcaster for MediaFLO is 50 kW and the separation from edge to edge is 12 MHz and 6 MHz between Band 17 downlink and 700 MHz blocks D and E, respectively. The propagation loss was predicted based on models and drive tests including data provided in [R4-100430]. It was concluded that with high probability, the Rx power level at the UE antenna should be -30 dBm or lower. Thus, the Rx blocker level was defined to be -30 dBm.
For the 600 MHz band, a similar situation exists with TV broadcast in adjacent channels. However, one significant difference is that power of the TV broadcast at 600 MHz is up to 1 MW. Assuming a similar propagation loss in 600 MHz compared to 700 MHz, the power level reaching the UE receiver is 13 dB higher for 600 MHz band compared to Band 17. However, considering that the propagation is slightly better at 600 MHz than 700 MHz, the maximum Rx power with high probability is 15 dBm higher, resulting in an Rx blocker level of -15 dBm. In FCC R&O 14-50, the television signal strength received by the UE is estimated at -23 dBm. This derivation is based on a received power level of -15 dBm coupled with a UE Rx antenna gain of -8 dBi. However, the 3GPP specifications also account for the case where the antenna gain may be as high as 0 dBi for different types of devices, for example, fixed or nomadic. In TS 36.101, it is stated that a reference antenna with a gain of 0 dBi is assumed for each antenna port. Taking this into account, the received power level is then also -15 dBm, consistent with the proposal here.
Not sure whether broadcast operators can provide some measurement datas to derive the maximum input level for UE. If not, I think what RAN4 can do is just to further trade off the values from -15dBm to -22dBm based on the assumption on broadcast transmission power.
Proposal 2: it’s recommended for companies to provide the some measurement datas to derive the maximum input level for UE. Otherwise, RAN4 can just further trade off the values from -15dBm to -22dBm based on the assumption on broadcast transmission power.
Discussion on UE ACS requirements
UE ACS is a major requirement to guarantee the system coexistence between two adjacent channels. When RAN4 specify this UE ACS requirement, the major factor which should be considered as the first priority is system performance instead of UE filter implementation. The logic is how we can design a UE to guarantee the adjacent channel coexistence not the other way around.
Observation 1: UE ACS is a major requirement to guarantee the system coexistence between two adjacent channels. RAN4 can’t specify this requirement only based on UE filter implementation.
Table 1 the ACIR result of different BS ACLR and UE ACS
	BS ACLR
	UE ACS
	ACIR BS-UE

	45
	33
	32.7342762

	51
	33
	32.9317087

	55
	33
	32.972684

	61
	33
	32.9931223

	42
	33
	32.4850306

	BS ACLR
	UE ACS
	ACIR BS-UE

	45
	25
	24.9567863

	51
	25
	24.9891047

	55
	25
	24.9956592

	61
	25
	24.9989092

	42
	25
	24.9142

	BS ACLR
	UE ACS
	ACIR BS-UE

	45
	30
	29.8647908

	51
	30
	29.9656391

	55
	30
	29.9862881

	61
	30
	29.9965516

	42
	30
	29.7342762



In table 1, we calculated the ACIR results based on different BS ACLR and UE ACS requirement. It can be observed that UE ACS requirement is the bottleneck of system DL ACIR coexistence performance. For 25dB UE ACS, even if BS ACLR is improved as 61dB level, the DL ACIR can’t be higher than 25dB.
Observation 2: based on the analysis above, UE ACS requirement will have a big impact on system DL ACIR coexistence performance. The system DL ACIR coexistence performance for 25dB UE ACS is much worse than 33dB UE ACS, not to mention 16dB UE ACS.
In last meeting, operators have confirmed that only the following deployment should be considered.
[image: ]
Figure 2 the coordinated network deployment
For coordinated network deployment, option 3 is enough to guarantees the coordinated two channels to meet the same DL system coexistence performance as terrestrial network.
Option 3 (SWR):  -33 dB with frequency offset at 6, 7, and 8 MHz
Proposal 3: Option 3 (-33 dB with frequency offset at 6, 7, and 8 MHz) can be specified for the coordinated network deployment.
Summary
Proposal 1: In order to make progress, it’s recommended to consider the following compromise:
For full UHF band, i.e., 470 – 698MHz, a newly defined 6, 7, and 8 MHz PMCH should be defined for REFSENS without 10 MHz PDSCH considering the demands from broadcast operators.
For Narrow band, i.e., 612 – 652 MHz, only the existing 10 MHz PDSCH should be defined for REFSENS considering the IMT UE industry eco-system and to reduce the test efforts.
Proposal 2: it’s recommended for companies to provide the some measurement datas to derive the maximum input level for UE. Otherwise, RAN4 can just further trade off the values from -15dBm to -22dBm based on the assumption on broadcast transmission power.
Observation 1: UE ACS is a major requirement to guarantee the system coexistence between two adjacent channels. RAN4 can’t specify this requirement only based on UE filter implementation.
Observation 2: based on the analysis above, UE ACS requirement will have a big impact on system DL ACIR coexistence performance. The system DL ACIR coexistence performance for 25dB UE ACS is much worse than 33dB UE ACS, not to mention 16dB UE ACS.
Proposal 3: Option 3 (-33 dB with frequency offset at 6, 7, and 8 MHz) can be specified for the coordinated network deployment.
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