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1. Background
BS test applicability for different SCSes and CHBWs was discussed in the last meeting, with a WF agreed in [1]. 
As stated in [1], in LTE, 6 channel bandwidths ranging from 1.4 MHz to 20 MHz are defined, and LTE PUSCH performance requirements and some LTE PUCCH performance requirements are specified for each of the 6 channel bandwidths. In LTE BS conformance test, for a BS supporting multiple channel bandwidths only the tests for the lowest and the highest channel bandwidth supported by the BS are applicable.

For NR, 3 sub-carrier spacings and 13 channel bandwidths are introduced as specified in TS 38.104. 

· For NR BS conformance test, the manufacturer shall declare the sub-carrier spacing and channel bandwidth that are supported by the BS under test.
· Based on different operators’ needs in different regions, the supported sub-carrier spacing and channel bandwidth can be different.
· Note that roaming is not an issue to be considered for BS. 

· Down-selection of the sub-carrier spacing and channel bandwidth combinations should be considered, while the test coverage of BS equipment provided for different operators and regions should be guaranteed. 

Some general principles on the test applicability were agreed in [1]: 
· Down selection is needed on channel BW for each SCS to be tested. Applicability of the tests should be further discussed. 

· Applicability of testing for a certain SCS is based on BS declaration. If a specific BS supports multiple SCSes, the applicability rule in terms of SCS is FFS.

· Companies are encouraged to provide inputs on the test applicability for different CHBWs and SCSes in the next meeting.

Meanwhile, one candidate solution regarding the test applicability for different CHBWs was proposed in the last meeting, but no consensus was reached.

Based on these, this contribution further discusses the BS test applicability for different SCSs and CHBWs.
2. Discussion
2.1
Test applicability for different SCSes
With different SCSes, the PUSCH/PUCCH performance sensitivity to Doppler and other sources of frequency offset are different. Furthermore, different SCSes implies different CP duration in NR design. And with different CP duration, the PUSCH/PUCCH performance robustness against delay spread channel are different. Thus it is important to verify PUSCH/PUCCH performance with all the supported SCSes.
Additionally, for NR data and control channels, 3 SCSes are supported in FR1, and 2 SCSes are supported in FR2. Testing all the SCSes supported by the BS will not increase test load obviously.
Therefore, it is proposed that:

Proposal 1: For BS supporting multiple SCSes, test all the supported SCSes.
2.2
Test applicability for different CHBWs
For a certain SCS, one or multiple CHBWs may be supported by one BS. To reduce the test case number, we have proposed the following test applicability in the last meeting [1]:
· For a certain sub-carrier spacing, 

· Define PUSCH/PUCCH requirements only for a sub-set of the supported channel bandwidths denoted as BW_subset = {BW1, …, BWi, BWi+1, …}.

· The exact values in the set BW_subset = {BW1, …, BWi, BWi+1, …} (including the size of the set) are to be discussed in RAN4.

· For PUSCH/PUCCH test applicability, the following option can be considered:

· For a BS supporting one or multiple channel bandwidths, the tests for the highest supported channel bandwidth are applicable.

· Let BW_h denote the highest channel bandwidth supported by the BS

· Select a channel bandwidth BWi from BW_subset which satisfies that BWi <= BW_h < BWi+1 

· Assuming that the transmission bandwidth for channel bandwidth BWi is NRB_i, the lowest or highest or middle NRB_i PRBs within the channel bandwidth should be used for the test, and the requirements for the channel bandwidth BWi are applicable. 

· FFS: the lowest, highest or middle NRB_i PRBs are to be used

· FFS: whether the tests for the lowest supported channel bandwidth are applicable.

Regarding the feasibility of this approach, some questions were raised in the last meeting. In the following, we will elaborate its implementation feasibility.
The channel raster and the frequency positions of the PRBs are unchanged due to this test approach:
· For PUSCH, we just configure partial PRBs (i.e., NRB_i PRBs) instead of full PRB allocation, and this can be realized by PUSCH resource allocation of type 1. Partial PRB configuration is already used in some LTE PUSCH tests, e.g., 1 PRB in the middle of the CHBW is used for several LTE PUSCH tests.
· For PUCCH, the PRB index before and after frequency hopping is configurable by RRC signaling, so it is very flexible to configure to the PRBs used for PUCCH transmission. The signaling details for PUCCH PRB location are as follows:
Firstly, the following two parameters are configurable according to TS 38.213: 

-         an index of the first PRB prior to frequency hopping or for no frequency hopping by higher layer parameter PUCCH-starting-PRB;

-         an index of the first PRB after frequency hopping by higher layer parameter PUCCH-2nd-hop-PRB;

Secondly, in TS 38.331, the following definitions can be found:

  startingPRB                                    PRB-Id, 

  -- Corresponds to the L1 parameter 'PUCCH-frequency-hopping' (see 38.213, section 9.2)

  intraSlotFrequencyHopping                   ENUMERATED { enabled }                                          OPTIONAL,  -- Need R

  -- Index of starting PRB for second hop of PUCCH in case of FH. This value is appliable for intra-slot frequency hopping.

  -- Corresponds to L1 parameter 'PUCCH-2nd-hop-PRB' (see 38.213, section 9.2)

  secondHopPRB                                PRB-Id                                                       OPTIONAL,  -- Need R

            

PRB-Id ::=                     INTEGER (0..maxNrofPhysicalResourceBlocks-1)

With the above clarifications, it is also seen that even if the BS under test do not support all the CHBWs in the set BW_subset, the test can be implemented with easy configuration that are already defined in the current specifications. No additional test complexity increase is foreseen. 
Observation 1: For the candidate test approach for multiple CHBWs listed in R4-1807969:

· The channel raster and the frequency positions of the PRBs are unchanged due to this test approach.

· Even if the BS under test do not support all the CHBWs in the set BW_subset, the test can be implemented with easy configuration that are already defined in the current specifications.

Proposal 2: For BS supporting multiple CHBWs for a certain SCS, it is proposed to take the candidate test approach listed in R4-1807969 into account, and other inputs are also highly welcomed.
3. Conclusions
This contribution presented our views on BS test applicability for multiple SCSs and CHBWs, and had the following observations and proposals:
Proposal 1: For BS supporting multiple SCSes, test all the supported SCSes.
Observation 1: For the candidate test approach for multiple CHBWs listed in R4-1807969:

· The channel raster and the frequency positions of the PRBs are unchanged due to this test approach.

· Even if the BS under test do not support all the CHBWs in the set BW_subset, the test can be implemented with easy configuration that are already defined in the current specifications.

Proposal 2: For BS supporting multiple CHBWs for a certain SCS, it is proposed to take the candidate test approach listed in R4-1807969 into account, and other inputs are also highly welcomed.
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