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Background
As per [1], RAN 4 left some remaining open issues to be discussed. In this contribution, we provide our views on these open issues. Besides, we also find some issues in the bigCR [1] agreed in last meeting.
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Remaining open issues from the WF
Simulation results
There are still large span for cases with TDL-D. As per [1], following procedure was agreed:
	· Tentative Agreement from offline discussion:
The companies have agreed to further check their simulations and submit the following results to the next meeting, to facilitate the alignment effort and to try to reduce the span in the results:
· Demod simulation results for alignment, excluding PN impairment modeling;
· Impairment results for the definition of the requirements, including RF and PN impairment;



Related simulation results are captured in Table 2-1:
Table 2-1: FR2-2 PDSCH simulation results
	SCS (KHz)/ CBW (MHz)
	MCS
	Propagation Channel
	Antenna Conf.
	Throughput
	Number of PRB
	Alignment Target SNR
（dB）
	Impairment
Target SNR
(dB)

	120kHz/100MHz
	MCS4
	TDLA30-650
	2x2 Low
	70%
	66
	-2.5
	0.0

	
	MCS13
	TDLA30-200
	2x2 Low
	70%
	66
	5.5
	8.0

	
	MCS13
	TDLA30-650
	2x2 Low
	30%
	66
	-1.5
	1.0

	
	MCS17
	TDLD30-200
	2x2 Low
	70%
	66
	7.4
	9.9

	
	MCS17
	TDLD30-200
	2x2 Low
	70%
	32
	7.5
	10.0

	480kHz/400MHz
	MCS4
	 TDLA10-200
	2x2 Low
	70%
	66
	-2.9
	-0.4

	
	MCS13
	 TDLD10-200
	2x2 Low
	70%
	20
	4.6
	8.1



Applicability rules for FR1+FR2-2 CA requirements 
In last meeting, RAN 4 spent much effort on relationship between capability of FR1+FR2-2 CA and capability of initial access on FR2-2 carriers (initalAccessSSB-120kHz-r17 and initialAccessSSB-480kHz-r17). Related issues are captured as follows:
	Applicability rule for FR1+FR2-2 CA requirements
· Tentative Agreement from offline discussion:
Copy all cases of single CC to CA, and define applicability rules as follows:
· If the FR2-2 UE supports FR2-2 Single Carrier operations only, UE is tested for the Single Carrier requirements only;
· If the FR2-2 UE supports FR2-2 CA operations only, UE is tested for the CA requirements only;
·  If the FR2-2 UE supports both Single Carrier and CA operations, UE is tested for the Single Carrier requirements and one test from the CA requirements;
· The chosen CA requirement applicable to this case is the one for MCS 13;
Common understanding for information: Test setup for Single Carrier should consider FR2-2 UEs that do not support FR2-2 CA operations and do not support Initial Access on FR2-2 carriers (optional capabilities initalAccessSSB-120kHz-r17 and initialAccessSSB-480kHz-r17).


Some companies concerned that UE not supporting initial access on FR2-2 carriers and FR1+FR2-1 CA is untestable. We understand that they are two different capabilities. However, in real deployment, FR1+FR2-2 CA or DC is normal operating type that UE can benefit from good coverage from FR1 band which can be used for access and high date rate from FR2-2 band which can be used for data reception.  CA/DC is only solution for the UE not supporting initial access on FR2-2 band.  The exception that some UEs do not support both FR1+FR2-2 CA operations and Initial Access on FR2-2 carriers is corner case which shouldn't be considered by RAN4.
Observation 1: From real deployment point view, the UE not supporting both FR1+FR2-2 CA operations and Initial Access on FR2-2 carriers is less likely which shouldn't be considered by RAN4. 
On the other way, UE can report different supported CA configurations while only CA bandwidth with 40MHz+400MHz is defined in existing spec. As we analysed in last meeting, 40MHz +400MHz is the simplest CA combination which can be supported by most UE.  One conservative way is to extent existing CA requirements to cover all CA configurations. However, it will cause much CR and simulation work.
In sum, we think at least one of operating mode with single CC and CA with 40MHz+ 400MHz can be supported by UE.
Observation 2: At least one of operating mode with single CC and CA with 40MHz+ 400MHz can be supported by UE.
Proposal 1: Don’t consider the case that UE don't support both CA and initial access on FR2-2 band

TRS configuration for CA
For CA test, it is agreed to define 400MHz CBW for FR2-2 carrier, RB number for TRS is equivalent to be 66 which causes testability problem for test with 120 kHz SCS/MCS17/32RBs. Based on our understanding, one conservative way to guarantee the same requirements with single CC is to reduce the BWP size to 66RBs. I.e. 100MHz which is aligned with single CC. 
Proposal 2: For test with 120 kHz SCS/MCS17/32RBs, reduce the BWP size to 100MHz to guarantee the same requirements with single CC
Issues in big CR
Optional features
One optional feature “dl-FR2-2-SCS-480kHz-r17” is captured in Table 7.1.1.3-1 of [2]. However, tested UE has to also support transmission uplink signals such as ACK/NACK feedback and PRACH in FR2-2 carrier. Same time, it has been specified that UE supporting “ul-FR2-2-SCS-480kHz-r17” shall also indicate support “dl-FR2-2-SCS-480kHz-r17” in [3]:
[image: ]
Hence we suggest to replace “dl-FR2-2-SCS-480kHz-r17” by “ul-FR2-2-SCS-480kHz-r17”. 
Furthermore, optional features “initialAccessSSB-120kHz-r17” and initialAccessSSB-480kHz-r17 should also be captured in Table 7.1.1.3-1 since they are apply for single CC requirements
Proposal 3: For option feature table, replace “dl-FR2-2-SCS-480kHz-r17” by “ul-FR2-2-SCS-480kHz-r17”. Optional features initialAccessSSB-120kHz-r17” and initialAccessSSB-480kHz-r17 should also be captured since they are applicable for single CC requirements
LBT
RF only define unlicensed band for operating band in FR2-2：
[image: ]

However, LBT is not specified in demodulation and CSI test. Hence we suggest to add the applicability rules that FR2-2 demodulation and CSI tests only apply for region that LBT is not mandatory.
Proposal 4: Add the applicability rules that FR2-2 demodulation and CSI tests only apply for region that LBT is not mandatory.

PDSCH requirements
There are some issues on test parameters specified in Table 7.2.2.2.1-2 of [2]. 
a) For the Resource allocation type, the start RB and LRBs are based on assumptions with PRB bundling size=4 and test RBs are not on the carrier centre. It should be based on PRB bundling size=2 which has been agreed.

b) Multi-TB has been agreed for 480 kHz SCS requirements. However, it is only implicitly indicated by PDCCH monitoring configuration. We think it should be explicitly indicated in test parameter table to avoid confusing. 

c) For 480kHz SCS test, the PDSCH start symbol should be 0 for slots without PDCCH and 1 for slots with PDCCH rather than constant value 1.

d) For k0 value in 480kHz SCS test, it should be indicated separately for each TB scheduled by one DCI. Based on our understanding, there are following three cases:

· Case 1: TBs scheduled by one DCI are not overlapping with SSB and TRS. The DCI schedules 4TBs and k0 should be 0,1,2 and 3 for each scheduled TB respectively.
[image: ]
Figure 2-1(a): Scheduling pattern for each case 1
· Case 2: TBs scheduled by one DCI are overlapping with SSB. The DCI schedules 3TBs and k0 should be 0,1 and 2 for each TB respectively.
[image: ]
Figure 2-2(b): Scheduling pattern for each case 2
· Case 3: TBs scheduled by one DCI is overlapping with TRS. The DCI schedules 2TBs and k0 should be 2 and 3 for each TB respectively.
[image: ]
Figure 2-3(c): Scheduling pattern for each case 3
Proposal 5: For test parameter PDSCH requirements in Table 7.2.2.2.1-2, following should be updated:
· For the Resource allocation type, the start RB and LRBs should be updated based on assumptions with PRB bundling size=4.
· Multi-TB for 480 kHz SCS requirements should be explicitly indicated.
· For 480 kHz SCS test, the PDSCH start symbol should be 0 for slots without PDCCH and 1 for slots with PDCCH rather than constant value 1.
· k0 value should be determined case by case. (Refer to Figure 2-3)

FRC Table
Following content has been agreed for 480kHz SCS scheduling pattern as per [4]:
	Issue 2-1-13: Scheduling pattern for 480kHz SCS
· One scheduling pattern includes two TDD pattern period which is 14D2S4U, S1=12D:2G:0U, S2=0D:6G:8U.
· There are 7 DCIs in every scheduling pattern and each DCI schedules 4 PDSCHs if not overlapped with SSB, otherwise, each DCI schedules 3 PDSCHs. PDSCH is scheduled in every DL slots except slot #33 and #34 and slot contain SSB
· The HARQ-ACK information are transmitted in slot #19 for DL slots from slot#0 to slot#11 and transmitted in slot #39 for DL slots from slot#12 to slot#39


Figure 2-4 illustrates the scheduling pattern for 480 kHz SCS.
[image: ]
Figure 2-4:  Scheduling pattern for 480 kHz SCS
However, the schedule pattern in FRC table for 480 kHz SCS (Table A.3.2.2) violate this agreement. At least the slot i mod(i,40)={15,16,17,18,19,33,34,35,36,37,38,39} should be N/A based on Figure 2-2.
[image: ]
Additionally, FRC for CA are missing.
Proposal 6: Update the FRC Table A.3.2.2 based on the agreements of 480 kHz SCS scheduling pattern.
Proposal 7: Add the FRC Table for CA.
Meanwhile, following issues are found by us:
· 480 kHz SCS TDD pattern specified in Table A.1.3-3 should also be updated based on the lasted agreements.
· PDCCH CA and CQI CA requirements are missing.
Proposal 8: 480 kHz SCS TDD pattern specified in Table A.1.3-3 should also be updated based on the lasted agreements.
Proposal 9: Add PDCCH CA and CQI CA requirements.

K1 value
K1 value for CA test is missing, following scheduling and feedback pattern has been agreed in last meeting:
	Scheduling and feedback pattern for FR1+FR2-2 CA Requirements
· Agreement: 
Scheduling and feedback pattern for FR1+FR2-1 CA requirements:
· For FR1+FR2-2 with 120kHz SCS, PDSCH is scheduled in slot 0,1,2,3,5,6,7,8 in every 40 slots of FR2-2 considering 8 HARQ processes is assumed. HARQ-ACK is transmitted in slot 8 every 10 slots of FR1.
· For FR1+FR2-2 with 480kHz SCS, PDSCH is scheduled in slot 0~14 and slot 20 in every 160 slots of FR2-2 considering 16 HARQ processes is assumed. HARQ-ACK is transmitted in slot 8 every 10 slots of FR1.



Therefore, we suggest to use k1 values listed in Table 2-2 for CA tests. According to the design by RAN 1, k1 is defined as the duration between last scheduled TB and corresponding HARQ-ACK information, so for 480kHz SCS, we can apply one k1 value for 4TBs scheduled by one DCI.
Table 2-2: k1 values for CA test
	Cells
	K1 values

	Pcell CC
	{8,7,6,5,4,3,2}

	SCell CC with 120kHz
	{8,8,8,8,7,7,7,7}

	SCell CC with 480kHz (Note 1)
	{8,8,8,7}

	Note 1:	One k1 value applies for 4 TBs scheduled by one DCI



Proposal 10: Use k1 values listed in Table 2-2 for CA tests

Conclusion
In this paper, we provide our views on remaining issues and issues on bigCR[2]. The observations and proposals are:
Remaining open issues from the WF
Observation 1: From real deployment point view, the UE not supporting FR1+FR2-2 CA operations and Initial Access on FR2-2 carriers is less likely which shouldn't be considered by RAN 4. 
Observation 2: At least one of operating mode with single CC and CA 40MHz+ 400MHz can be supported by most UE.	
Proposal 1: Don’t consider the case that UE don't support CA and initial access on FR2-2 band
Proposal 2: For test with 120 kHz SCS, MCS17 and 32RBs, reduce the BWP size to 100MHz to guarantee the same requirements with single CC
Issues in big CR
Proposal 3: For option feature table, replace “dl-FR2-2-SCS-480kHz-r17” by “ul-FR2-2-SCS-480kHz-r17”. Optional features initialAccessSSB-120kHz-r17” and initialAccessSSB-480kHz-r17 should also be captured since they are applicable for single CC requirements
Proposal 4: Add the applicability rules that FR2-2 demodulation and CSI tests only apply for region that LBT is not mandatory.
Proposal 5: For test parameter PDSCH requirements in Table 7.2.2.2.1-2, following should be updated:
· For the Resource allocation type, the start RB and LRBs should be updated based on assumptions with PRB bundling size=4.
· Multi-TB for 480 kHz SCS requirements should be explicitly indicated.
· For 480 kHz SCS test, the PDSCH start symbol should be 0 for slots without PDCCH and 1 for slots with PDCCH rather than constant value 0.
· k0 value should be determined case by case. (Refer to Figure 2-1)
Proposal 6: Update the FRC Table A.3.2.2 based on the agreements of 480 kHz SCS scheduling pattern.
Proposal 7: Add the FRC Table for CA.
Proposal 8: 480 kHz SCS TDD pattern specified in Table A.1.3-3 should also be updated based on the lasted agreements.
Proposal 9: Add PDCCH CA and CQI CA requirements
Proposal 10: Use k1 values listed in Table 2-2 for CA tests
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