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1 Background
In this contribution we focus on the items discussed in the WF [1] with particular emphasis on the two modes of wideband operation. It is remarked that this WF was noted, but due to an included statement that was not in scope. There we use this WF as a baseline for discussions while recognizing that it was not agreed. The discussion can be found in [2].
According to the WID [3], wideband operations in multiples of 20 MHz should be supported by both multiple serving cells (i.e. CA of 20 MHz cells) and one serving cell with bandwidth > 20 MHz with potential scheduling constraint (i.e. “wideband carrier”). The RAN1 objectives in the WID state

“Physical layer aspects including [RAN1]:

[…]

Wide band operation (in integer multiples of 20MHz) for DL and UL for NR-U supported with multiple serving cells, and wideband operation (in integer multiples of 20MHz) for DL and UL for NR-U supported with one serving cell with bandwidth > 20MHz with potential scheduling constraint subject to input from RAN2 and RAN4 on feasibility of operating the wideband carrier when LBT is unsuccessful in one or more LBT subbands within the wideband carrier. For all wide-band operation cases, CCA is performed in units of 20MHz (at least for 5GHz).”

Requirements for receiver characteristics to be specified for both wideband modes with assumptions on number of CCs for DL/UL and scope (e.g. two contiguous CCs in the UL when applicable) according to Rel-16 agreement (RAN4#92bis).

Requirements should be specified for test configurations that are similar for the two wideband modes.
2 REFSENS

The WF [1] states
· The requirement specified for full downlink allocation, all LBT sub-bands allocated, all channel bandwidths ≥ 20 MHz (10 MHz in CA only) 

· For wideband, all intra-cell guard bands between sub-bands should be filled if the UE is capable of scheduling within these guard bands  

· FFS if the UE is not capable of scheduling within the intra-cell GB, then the guard-band RB should not be allocated for reference sensitivity

· one single requirement may be feasible nevertheless

The reference sensitivity minimum requirements should be the same regardless if intraCellGuardBandDL-r16 are configured or scheduled, any difference would be fractions of a dB. Moreover, for a test configuration with countiguous aggregation of 20 MHz carriers, the reference sensitivity for the existing configuation B and the new configuration M, N and O agreed in [4] should be such that the aggregate power of 20 MHz carrier equals that of the corresponding n*20 MHz channel bandwidth. This will facilitate the selectivity and blocking tests, the same wanted signal level can be used regardless of the wideband mode.

Proposal 1: the reference sensitivity minimum requirements should be the same regardless if intraCellGuardBandDL-r16, if supported, are configured or scheduled.

Figure 1 shows an example assuming LAA performance, the REFSENS for the wider channels is scaled (in practice a slight difference due to varying spectrum utilization ,but this could potentially be ignored for 15k and 30k). REFSENS for CA is measured per CC.
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	NOTE 1:    requirements apply for 20 MHz component carriers


Figure 1: REFSENS for wideband operation with one serving cells (and intra-cell GB if supported) and wideband operation by aggregated 20 MHz serving cells.

Comparing to Wi-Fi performance, the reference sensitivity for BPSK is -82 dBm, but this assumes a reference channel with SNR = 4 dB, higher than the LTE SNR = 0 dB for the RMCs.
3 ACS performance and verification

3.1 Test configuration

Regarding the test configuration
· ACS and blocking requirements apply under static/semi-static conditions of configuration and scheduling only

· Two test configurations considered (ACS and in-band blocking)
The two test configurations are shown in Figure 2.
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Figure 2: possible test configurations for ACS

We propose that

Proposal 2: ACS is verified by using an inteferer of 20 MHz channel bandwidth consistent with the nominal channel bandwidth in the 5 GHz band.
The 20 MHz channel bandwidth equals the nominal channel bandwidth in European regulation (EN 301 893) and the LBT bandwidth. Moreover, this allows an ACS specification that is consistent for the two wideband modes.

Figure 3 shows an example assuming LAA ACS performance (27 dB), the ACS for the wider channels is scaled. The reference level for the ACS requirement is based on the REFSENS for the wanted channel bandwidth for a single wideband serving cell, while it is the aggregated received level for wideband operation with aggregated 20 MHz serving cells: e.g. for the 4 * 20 MHz (Class N) the aggregated received level (tentatively [-84] dBm) is the same as the REFSENS requirement for the 80 MHz channel.
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Figure 3: ACS for wideband operation with one serving cells and wideband operation by aggregated 20 MHz serving cells.
3.2 Minimum requirements

The ACS requirement for LAA is 27 dB. The NR-U requirements should be such that the ACIR, the adjacent channel leakage ratio 

ACIR-1 = ACLR-1  + ACS-1
is not degraded significantly, which would degrade compatibility between NR-U operations in adjacent carriers. It is recognized that the above ACIR metric is coarse, but poor selectivity would degrade compatibility.

In [5] it was proposed that the ACS = 14 dB. However, it is not relevant to reduce the NR ACS requirement by the difference between the BS ACLR of 45 dBc in licensed bands and (the proposed but not agreed) NR-U ACLR of 27 or 30 dBc to arrive at ACS = 14 dB. This means that ACIR < 14 dB. ACS should be of the order of 24-27 dB for the 20 MHz bandwidth to maintain an ACIR of the same order (ACLR = 27/30 dBc). ACIR is also relevant for wideband operation even if no explicit in-channel requirement. We note that that the Wi-Fi ACS is 16 dB, this requirement assuming BPSK reference channel for the wanted signal with > 4 dB SNR that should be accounted in a comparison with LTE (add 4 dB to the Wi-Fi requirement). Moreover, aside from a significant relaxation of the adjacent interference rejection capability implied by the proposal, regulators keep a close eye on receiver requirements nowadays.
Proposal 3: ACS should be in the range [24-27] dB (20 MHz interferer- and wanted signal bandwidth) to maintain an ACIR of the same order to ensure compatibility between NR-U operations in adjacent channels.
4 In-band and out-of-band blocking

The WF [1] states that
· The NR requirements are leveraged for NR-U.

· The out-of-band blocking requirements for CA/EN-DC apply to CA/EN-DC configurations, not the individual constituent bands (same as for LAA). Each downlink is measured in turn, and the interferer power profile is the same for all bands. The following interferer profile for LAA (no blocker in own licensed downlink) is FFS
The interferer profile for OOBB is shown in Figure 4 for NSA operation.
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Figure 4: interferer profile for out-of-band blocking (NSA operation).
Proposal 4: the interferer profile for out-of-band blocking specified for eLAA is reused for NR-U NSA operation.
5 Proposal
We make the following

Proposal 1: the reference sensitivity minimum requirements should be the same regardless if intraCellGuardBandDL-r16, if supported, are configured or scheduled.

Proposal 2: ACS is verified by using an inteferer of 20 MHz channel bandwidth consistent with the nominal channel bandwidth in the 5 GHz band.
Proposal 3: ACS should be in the range [24-27] dB (20 MHz interferer- and wanted signal bandwidth) to maintain an ACIR of the same order to ensure compatibility between NR-U operations in adjacent channels.
Proposal 4: the interferer profile for out-of-band blocking specified for eLAA is reused for NR-U NSA operation.
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