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1. Introduction
[bookmark: OLE_LINK58][bookmark: OLE_LINK61]In the last RAN4 meeting, we initially discussed the RRM Performance part for RedCap UEs, the workplan and test case list for RedCap RRM performance part were approved in [1] and [2]. In this contribution, some considerations on test cases for timing for FR1 are further discussed.
2. Discussion
[bookmark: OLE_LINK108][bookmark: OLE_LINK109]Timing advance supported test configurations
[bookmark: OLE_LINK49][bookmark: OLE_LINK52][bookmark: OLE_LINK53]In existing spec TS 38.133 [3], timing advance supported test configurations specified in Table A.6.4.3.1.2-1 in section A.6.4.3.1.2 are shown below：
[bookmark: OLE_LINK70][bookmark: OLE_LINK71]Table A.6.4.3.1.2-1: Timing advance supported test configurations
	Config
	Description

	1
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	2
	NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	3
	NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations


In FR1 NR, the maximum bandwidth of normal UEs is 100MHz. According to the combination of channel bandwidth, SCS and NR operating bands shown in Table 5.3.5-1 in 3GPP TS 38.101-1 [4], there are bands like n96 and n102 with a minimum configurable bandwidth of 20MHz. Therefore, it is not enough to only configure 10 MHz channel bandwidth for UE in test cases, and the configuration of 40 MHz bandwidth and 30 kHz SSB SCS was introduced in the current spec.
However, since the maximum bandwidth of RedCap UEs is reduced from 100 MHz to 20MHz in FR1, the 40 MHz bandwidth configured in Config 3 in the table will no longer apply to RedCap UEs. Considering the existence of the n96 and n102 bands, it is suggested to introduce a new configuration of 20 MHz bandwidth and 30 kHz SSB SCS for RedCap UEs.
Observation 1: The 40 MHz bandwidth configured in Config 3 in Table A.6.4.3.1.2-1 will no longer be available for RedCap UEs due to the reduction of the maximum bandwidth for RedCap UEs from 100MHz to 20MHz. 
Proposal 1: It is suggested to introduce a new test configuration of 20 MHz bandwidth and 30 kHz SSB SCS for test configuration on timing advance for RedCap UEs in FR1 .
For RedCap UEs, HD-FDD duplex mode has been added in addition to FDD and TDD. For HD-FDD UE, it also works on the FDD frequency band. Compared with FD-FDD, the difference is that it does not receive when transmitting and does not transmit when receiving. This requires the NW to consider the coordination of its performance when scheduling and controlling the UE, so as to decide in which time slot the UE is scheduled to transmit and receive. In addition, the NW also needs to reserve the conversion time of transmitting and receiving, etc. Therefore, test cases related to network control and the time of UE transmit/receive may need a new duplex configuration.
However, the purpose of the timing advance test is to verify UE timing advance adjustment delay and accuracy requirement defined in clause 7.3. We believe that existing test cases of timing advance adjustment accuracy will not be affected by HD-FDD, and it seems unnecessary to add additional test configurations for HD-FDD. Therefore, we suggest to reuse the duplex mode of the test configurations in Table A.16.4.3.1.2-1.
In summary, the existing Config 3 in Table A.6.4.3.1.2-1 should be modified to 'NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode' in the section A.16.4.3.1 for RedCap UEs.
[bookmark: OLE_LINK54][bookmark: OLE_LINK55][bookmark: OLE_LINK7][bookmark: OLE_LINK8]Proposal 2: It is suggested to modify Config 3 in Table A.6.4.3.1.2-1 to 'NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode' in the section A.16.4.3.1 for RedCap UEs.
BWchannel and BWP BW
The BWchannel and BWP BW parameters in Table A.6.4.3.1.2-3 in 3GPP TS 38.133 [3] are specified according to the Table 5.3.2-1 in 3GPP TS 38.101-1 [4]. There is a corresponding relationship between the maximum transmission bandwidth configuration NRB, each UE channel bandwidth and subcarrier spacing specified in Table 5.3.2-1, and we need to specify the values of BWchannel and BWP BW parameters according to different channel bandwidth and subcarrier spacing in test cases.
Therefore, if it is agreed to introduce a new configuration of 20 MHz bandwidth and 30 kHz SSB SCS in Config 3 of test configurations for RedCap UEs, then according to Table 5.3.2-1 in TS 38.101-1 [4], The BWchannel and BWP BW parameters in Table A.16.4.3.1.2-3 should be set to '20: NRB,c = 51'.
Observation 2: According to Table 5.3.2-1 in TS 38.101-1, the maximum transmission bandwidth configuration NRB corresponds to each UE channel bandwidth and subcarrier spacing, and the value of BWchannel and BWP BW in test cases need to be specified according to different channel bandwidth and subcarrier spacing.
Proposal 3: It is suggested that the BWchannel and the BWP BW parameters in Table A.16.4.3.1.2-3 should be set to '20: NRB,c = 51' for RedCap UEs.
SSB Configurations
As we analyzed in another paper [5], we believe that the SSB pattern in the existing SSB configurations for normal UEs is not fully applicable to RedCap UEs. Therefore, the ‘SSB.1 RedCap FR1’ and the ‘SSB.2 RedCap FR1’ need to be configured for RedCap UEs in Table A.16.4.3.1.2-3 for RedCap UEs.
Proposal 4: The ‘SSB.1 RedCap FR1’ and ‘the SSB.2 RedCap FR1’ need to be configured for RedCap UEs in Table A.16.4.3.1.2-3 for RedCap UEs.
SA FR1 timing advance adjustment accuracy for 2 Rx UE
For RedCap UEs, the costs of RF and baseband are reduced by reducing the number of Rx antennas. Considering the impact on downlink coverage capability and network performance, in FR1, the number of Rx antennas for RedCap UEs is reduced from 4Rx to 2Rx or 1Rx for the TDD band, and the number of Rx antennas for RedCap UEs is reduced from 2Rx to 1Rx for the FDD band [6]. Therefore, in the test cases for FR1, it seems that the case of 1Rx RedCap UEs and 2Rx RedCap UEs needs to be considered separately.
We believe that the reduction in the number of antennas mainly affects the receiving sensitivity and measurement accuracy. Receive sensitivity may involve modifying side conditions, but should have no effect on specific test cases. The measurement accuracy will affect the parameters in some test cases, such as the SNR in section A.6.5.1.1, the setting of the three levels of SNR1/2/3 needs to consider the measurement accuracy. Adding the measurement accuracy and the margin to the value set for the SNR of a certain level cannot make the UE determine the SNR of the other levels. In addition, it may also affect the test case on cell reselection and handover. It needs to satisfy that the signal strength difference between the two cells after considering the measurement accuracy and the margin can still enable the UE to determine which cell has a stronger signal.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]However, we believe that the antenna configuration does not seem to affect the specific test cases on timing in FR1, so it is not necessary to consider the test cases for 1Rx RedCap UEs and 2Rx RedCap UEs separately. We propose to merge A.16.4.3.1 and A.16.4.3.2 into section A.16.4.3.1 and change the title to: SA FR1 timing advance Adjustment accuracy for 1 Rx and 2 Rx UE.
[bookmark: OLE_LINK76][bookmark: OLE_LINK77]Observation 3: The antenna configuration does not seem to affect test cases on timing in FR1, so it is not necessary to separately consider test cases on timing for 1Rx UE and 2Rx UE.
Proposal 5: It is suggested to merge A.16.4.3.1 and A.16.4.3.2 into section A.16.4.3.1 and change the title to: SA FR1 timing advance adjustment accuracy for 1 Rx and 2 Rx UE.
3. Summary
[bookmark: OLE_LINK51]In this paper, we provide our views on test cases for timing for FR1 in RedCap UEs. From this discussion we have derived the following observations and proposals: 
Observation 1: The 40 MHz bandwidth configured in Config 3 in Table A.6.4.3.1.2-1 will no longer be available for RedCap UEs due to the reduction of the maximum bandwidth for RedCap UEs from 100MHz to 20MHz. 
Proposal 1: It is suggested to introduce a new test configuration of 20 MHz bandwidth and 30 kHz SSB SCS for test configuration on timing advance for RedCap UEs in FR1 .
Proposal 2: It is suggested to modify Config 3 in Table A.6.4.3.1.2-1 to 'NR 30 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode' in the section A.16.4.3.1 for RedCap UEs.
Observation 2: According to Table 5.3.2-1 in TS 38.101-1, the maximum transmission bandwidth configuration NRB corresponds to each UE channel bandwidth and subcarrier spacing, and the value of BWchannel and BWP BW in test cases need to be specified according to different channel bandwidth and subcarrier spacing.
Proposal 3: It is suggested that the BWchannel and the BWP BW parameters in Table A.16.4.3.x1.2-3 should be set to '20: NRB,c = 51' for RedCap UEs.
[bookmark: _GoBack]Proposal 4: The ‘SSB.1 RedCap FR1’ and the ‘SSB.2 RedCap FR1’ need to be configured for RedCap UEs in Table A.16.4.3.1.2-3 for RedCap UEs.
Observation 3: The antenna configuration does not seem to affect test cases on timing in FR1, so it is not necessary to separately consider test cases on timing for 1Rx UE and 2Rx UE.
Proposal 5: It is suggested to merge A.16.4.3.1 and A.16.4.3.2 into section A.16.4.3.1 and change the title to: SA FR1 timing advance adjustment accuracy for 1 Rx and 2 Rx UE.
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