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1. Introduction
[bookmark: _Hlk528680199]In RAN4#98-bis-e meeting, most of issues are agreed [1]. In this contribution, we will continue discussion on remaining open issues. 

2. Discussion 
[bookmark: _Hlk43884116]Issue 1-3: Requirement definition method for Scenario A and C.
Companies got agreement that “A single set of PDSCH Requirements is defined for the unlicensed CC and applied to both Scenario A and C” [1]. 
For Scenario A, requirement for CA should be defined and following agreements are achieved:
· PDSCH Performances on the NR PCell CC will not be verified.
· Only consider the bandwidth combination of 1 PCell CC (licensed band) + 1 SCell CC (unlicensed);
· NR PCell configuration is defined according to 38.101-4, Table 5.2-1 (TDD), using 30kHz SCS and:
· NR PCell bandwidth configuration: 
· Option 1: [20] MHz 
· Test applicability rules (if necessary):
· Option 2: After selecting the largest NR-U supported CBW by the UE, configure NR PCell with [20] MHz CBW in combination with selected NR-U CBW.

Based on the applicability rule for Rel-15 CA requirements, the largest supported bandwidth CA should be tested, and the corresponding requirement is needed. Checking the CA combination defined in TS38.101-1 [2], n46 could have CA with n25, n48 and n66. The maximum single supported carrier bandwidth is 20MHz for n25 and n48, but 40MHz for n66. 
Table 1-1 NR CA configurations and bandwidth combinations sets defined for n46 inter-band CA 
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Since PCell is not tested, using general 20MHz would be better for the test setup. 
Observation: The maximum bandwidth for PCell is 40MHz for n66 and 20MHz for n25 and n48. 
Proposal 1: Configure TDD 20MHz for PCell in the test setup. 
There is no explicit statement for mandatory bandwidth for each band while as UE can indicate the supported BW per SCS defined in TS38.306 [3]. In that case, all bandwidths defined in Table 1-1 could be possibly supported. 
	channelBWs-DL
Indicates for each subcarrier spacing the UE supported channel bandwidths.
Absence of the channelBWs-DL (without suffix) for a band or absence of specific scs-XXkHz entry for a supported subcarrier spacing means that the UE supports the channel bandwidths among [5, 10, 15, 20, 25, 30, 40, 50, 60, 80, 100] and [50, 100, 200] that were defined in clause 5.3.5 of TS 38.101-1 version 15.7.0 [2] and TS 38.101-2 version 15.7.0 [3] for the given band or the specific SCS entry. For IAB-MT, to determine whether the IAB-MT supports a channel bandwidth of 100 MHz, the network checks channelBW-DL-IAB-r16.
For FR1, the bits in channelBWs-DL (without suffix) starting from the leading / leftmost bit indicate 5, 10, 15, 20, 25, 30, 40, 50, 60 and 80MHz. For FR2, the bits in channelBWs-DL (without suffix) starting from the leading / leftmost bit indicate 50, 100 and 200MHz. The third / rightmost bit (for 200MHz) shall be set to 1. For IAB-MT the third / rightmost bit (for 200MHz) is ignored. To determine whether the IAB-MT supports a channel bandwidth of 200 MHz, the network checks channelBW-DL-IAB-r16.
For FR1, the leading/leftmost bit in channelBWs-DL-v1590 indicates 70MHz, and all the remaining bits in channelBWs-DL-v1590 shall be set to 0.

NOTE:      To determine whether the UE supports a specific SCS for a given band, the network validates the supportedSubCarrierSpacingDL and the scs-60kHz.
To determine whether the UE supports a channel bandwidth of 90 MHz, the network may ignore this capability for and validate instead the channelBW-90mhz and the supportedBandwidthCombinationSet. For serving cells with other channel bandwidths the network validates the channelBWs-DL, the supportedBandwidthCombinationSet, the asymmetricBandwidthCombinationSet (for a band supporting asymmetric channel bandwidth as defined in clause 5.3.6 of TS 38.101-1 [2]) and supportedBandwidthDL.
	Band
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The agreement is the last meeting, 
is reasonable for NR-U PDSCH test.Define requirements for the unlicensed carrier for BW {20,40,60,80} MHz and test the largest supported BW only.

Observation: There is no statement for mandatory UE supported bandwidth. 
Proposal 2: Define PDSCH requirements for {20, 40, 60, 80} MHz NR-U unlicensed cell. Only test the largest supported bandwidth for both Scenario A and C.

Issue 2: CQI report scheduling 
In the last meeting, fixed TDD pattern frame was agreed for both PDSCH and CQI report requirements. The remaining issue is how to schedule CSI-RS and corresponding CSI report and try to get the CQI report during the same burst as CSI-RS. 
According to the agreed fixed TDD pattern, 1 UL slot start from 4ms and end at 4.5ms in each burst. But according to TS38.214 §5.2.2.5 [4], the time gap between periodic and semi-persistent CSI-RS and CSI reporting should be >=8 slots (4ms) for 30kHz SCS.  
In the time domain, the CSI reference resource for a CSI reporting in uplink slot n' is defined by a single downlink slot n-nCSI_ref,
-    where [image: ] and [image: ]and [image: ] are the subcarrier spacing configurations for DL and UL, respectively
-    where for periodic and semi-persistent CSI reporting
-    if a single CSI-RS/SSB resource is configured for channel measurement nCSI_ref is the smallest value greater than or equal to , such that it corresponds to a valid downlink slot, or
-    if multiple CSI-RS/SSB resources are configured for channel measurement nCSI_ref is the smallest value greater than or equal to [image: ],., such that it corresponds to a valid downlink slot.
-    where for aperiodic CSI reporting, if the UE is indicated by the DCI to report CSI in the same slot as the CSI request, nCSI_ref is such that the reference resource is in the same valid downlink slot as the corresponding CSI request, otherwise nCSI_ref is the smallest value greater than or equal to [image: ], such that slot n- nCSI_ref corresponds to a valid downlink slot, where Z' corresponds to the delay requirement as defined in Clause 5.4.

In that case, there is no possibility to schedule a proper CSI-RS and its report to fit this burst structure. 
Another way is scheduling CSI-RS in the slot #0, scheduling its CQI report start at 4.5ms and keeping at least 0.25ms idle period. But companies have concern that gNB won’t schedule SSB and CSI-RS in a same slot in general, and it will break the agreement we already had. 
Observation: Periodic CQI report could not fit in agreed burst transmission model. 
By further checking the definition for aperiodic CSI report in TS38.214 §5.4, the time domain delay requirement Z' is defined as: 
Z, Z' and µ are defined as: 
 and , where M is the number of updated CSI report(s) according to Clause 5.2.1.6,  corresponds to the m-th updated CSI report and is defined as
-	 of the table 5.4-1 if the CSI is triggered without a PUSCH with either transport block or HARQ-ACK or both when L = 0 CPUs are occupied (according to Clause 5.2.1.6) and the CSI to be transmitted is a single CSI and corresponds to wideband frequency-granularity where the CSI corresponds to at most 4 CSI-RS ports in a single resource without CRI report and where CodebookType is set to 'typeI-SinglePanel' or where reportQuantity is set to 'cri-RI-CQI', or
-	 of the table 5.4-2 if the CSI to be transmitted corresponds to wideband frequency-granularity where the CSI corresponds to at most 4 CSI-RS ports in a single resource without CRI report and where CodebookType is set to 'typeI-SinglePanel' or where reportQuantity is set to 'cri-RI-CQI', or
-	 of the table 5.4-2 if the CSI to be transmitted corresponds to wideband frequency-granularity where the reportQuantity is set to 'ssb-Index-SINR', or reportQuantity is set to 'cri-SINR', or
-	 of the table 5.4-2 if reportQuantity is set to 'cri-RSRP' or 'ssb-Index-RSRP', is according to UE reported capability beamReportTiming  and KBl is according to UE reported capability beamSwitchTiming as defined in [13, TS 38.306], or
-	 of table 5.4-2 otherwise.
-	µ of table 5.4-1 and table 5.4-2 corresponds to the min (µPDCCH, µCSI-RS, µUL) where the µPDCCH corresponds to the subcarrier spacing of the PDCCH with which the DCI was transmitted and µUL corresponds to the subcarrier spacing of the PUSCH with which the CSI report is to be transmitted and µCSI-RS corresponds to the minimum subcarrier spacing of the aperiodic CSI-RS triggered by the DCI
Table 5.4-1: CSI computation delay requirement 1


Z1 [symbols]

Z1
Z'1
0
10
8
1
13
11
2
25
21
3
43
36

Table 5.4-2: CSI computation delay requirement 2


Z1 [symbols]
Z2 [symbols]
Z3 [symbols]

Z1
Z'1
Z2
Z'2
Z3
Z'3
0
22
16
40
37
22
X0
1
33
30
72
69
33
X1
2
44
42
141
140
min(44,X2+ KB1)
X2
3
97
85
152
140
min(97, X3+ KB2)
X3


According to current CQI report test setup, only Z'1  or  Z'2  could be considered. In that case, Z' could be 69 symbols int the worst case which is 4 slots at the most. This delay can be easily fulfilled by agreed burst transmission model. 
Observation: The gap between aperiodic CSI report and its reference CSI-RS could be much smaller than periodic CSI report situation.
Proposal 3: Taking aperiodic CQI report for NR-U CQI report requirement test. 

3. Conclusion
[bookmark: _Hlk43884132]Issue 1-3: Requirement definition method for Scenario A and C.
Observation: The maximum bandwidth for PCell is 40MHz for n66 and 20MHz for n25 and n48. 
Proposal 1: Configure TDD 20MHz for PCell in the test setup.
Observation: There is no statement for mandatory UE supported bandwidth. 
Proposal 2: Define PDSCH requirements for {20, 40, 60, 80} MHz NR-U unlicensed cell. Only test the largest supported bandwidth for both Scenario A and C.

Issue 2: CQI report scheduling 
Observation: Periodic CQI report could not fit in agreed burst transmission model.
Observation: The gap between aperiodic CSI report and its reference CSI-RS could be much smaller than periodic CSI report situation.
Proposal 3: Taking aperiodic CQI report for NR-U CQI report requirement test.
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