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1.	Introduction
RAN4 clarified that deviation to the default Tx-Rx carrier center frequency separation allowed when using asymmetric bandwidth (as defined in 3GPP TS 38.101-1 [1] clause 5.3.6) was indeed the maximum permitted deviation [2]:
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In the same CR [2], for certain bands using asymmetric channel bandwidths a note 5 was added restricting the Tx-Rx carrier center frequency separation for REFSENS UL configuration when using those asymmetric channel bandwidths:
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However, these changes were missed in 3GPP TS 38.508-1 Annex C.2.3 [3] when defining the criterion to choose ΔFTX-RX:
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Additionally, the changes in 3GPP TS 38.101-1 [1] described above are being further clarified in RAN4#110 as per [4]:
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Hence, the guidelines to calculate the test frequencies for asymmetric bandwidths in C.2.3 as well as the impacted test frequencies need to be updated in 3GPP TS 38.508-1 [3]. This document discusses how to shape the required updates.
[bookmark: OLE_LINK53]2. 	Discussion
2.1 Impacted frequency bands, channel bandwidths and nominal/default Tx-Rx carrier center frequency separation
2.1.1 Frequency bands impacted by Note 5 in table 7.3.2-2 in 3GPP TS 38.101-1 [1]
In order to understand which frequency bands and which bandwidths are impacted by the issue detected, asymmetric channel bandwidths defined in 3GPP TS 38.101-1 [1], clause 5.3.6 have been analysed as per figure below:
[image: ]
[bookmark: Obs1]Observation 1: Not all frequency bands using asymmetric bandwidths are impacted by Note 5 in table 7.3.2-2 in 3GPP TS 38.101-1 [1].
[bookmark: Obs2]Observation 2: Not all asymmetric channel bandwidths combinations within a frequency band are necessarily impacted by Note 5 in table 7.3.2-2 in 3GPP TS 38.101-1 [1].
According to latest version of PRD21 [5], all the impacted asymmetric channel bandwidth combinations correspond to either Rel-17 or Rel-18:
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[bookmark: Obs3]Observation 3: Asymmetric channel bandwidths combinations impacted by Note 5 in table 7.3.2-2 in 3GPP TS 38.101-1 [1] were added either in Rel-17 or Rel-18.
2.1.2 Frequency bands exercising asymmetric channel bandwidths impacted by Note 5 in table 7.3.2-2 in 3GPP TS 38.101-1 in conformance testing
If channel bandwidths under test according to 3GPP TS 38.508-1 [3] sections 4.3.10A, 4.3.1.0B and 4.3.10C are analysed, it can be observed that asymmetric channel bandwidths impacted by Note 5 in table 7.3.2-2 in 3GPP TS 38.101-1 [1] are exercised in conformance testing only when testing High channel bandwidth for bands n5, n8, n25 and n71.
[bookmark: Obs4]Observation 4: Asymmetric channel bandwidths impacted by Note 5 in table 7.3.2-2 in 3GPP TS 38.101-1 [1] are exercised in conformance testing only when testing High channel bandwidth for bands n5, n8, n25 and n71.
2.1.3 Frequency bands categories according to its Tx-Rx carrier centre frequency separation
When analysing 3GPP TS 38.101-1 [1] table 5.4.4-1, there are basically 3 types of frequency bands according to its nominal/default Tx-Rx carrier center frequency separation:
· Type 1: Frequency bands using 2 values for nominal/default Tx-Rx carrier center frequency separation (n24).
· Type 2: Frequency bands using a range for nominal/default Tx-Rx carrier center frequency separation (n91, n92, n93, n94, n109)
· Type 3: Frequency bands using a single value for nominal/default Tx-Rx carrier center frequency separation (others).
However, frequency bands impacted by the issue detected are always using a single value for nominal/default Tx-Rx carrier center frequency separation, as shown in the snapshot below:
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[bookmark: Obs5]Observation 5: All impacted frequency bands use a single value for nominal/default Tx-Rx frequency separation.
2.1.4 Proposal
Clarification added to the definition of ΔFTX-RX in 3GPP TS 38.101-1 [1] as per CR in [2] was:
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Considering that actual UL/DL carrier frequency separation ΔFTX-RX has a direct impact on sensitivity performance in FDD bands due to maximum sensitivity degradation (MSD) in the receiver when the power level to be received is very low and the transmitted power level is high, multiple options on asymmetric channel bandwidths/frequency bands combinations could be considered to shape required changes in 3GPP TS 38.508-1 [3]:
· OPTION 1.1: Only test frequencies for asymmetric channel bandwidths/frequency bands combinations impacted by Note 5 in table 7.3.2-2 in 3GPP TS 38.101-1 [1] are modified (i.e. n5, n8, n25, n26, n71, n105). 
· OPTION 1.2: Only test frequencies for asymmetric channel bandwidths/frequency bands combinations with a fixed default/nominal Tx-Rx frequency separation are modified (which will add n66 and n70 to the frequency band list under OPTION 1.1 + all permitted asymmetric channel bandwidths combinations for the frequency band list)
· OPTION 1.3: All frequency bands using asymmetric channel bandwidths (which will add n24, n91, n92, n93, n94 and n109 to the frequency band list under OPTION 1.2)
With the goal to minimize the impact of the changes, it is proposed that updates to 3GPP TS 38.508-1 [3] Annex C.3.2 are such that only frequency bands impacted by Note 5 in table 7.3.2-2 in 3GPP TS 38.101-1 [1] or equivalent (to make it future proof) require modification (OPTION 1.1). 
[bookmark: Prop1]Proposal 1: Updates to 3GPP TS 38.508-1 [3] Annex C.3.2 are such that only asymmetric channel bandwidths/frequency bands combinations impacted by Note 5 in table 7.3.2-2 in 3GPP TS 38.101-1 [1] will be modified at this stage. 
[bookmark: Prop2]Proposal 2: Further discuss whether actual UL/DL carrier frequency separation ΔFTX-RX used to calculate test frequencies for other asymmetric channel bandwidths/frequency bands combinations require a revision.
2.2 Impacted test cases
When shaping required changes in 3GPP TS 38.508-1 [3], the other aspect to be discussed is whether changes in the calculation of test frequencies should impact all test cases or just a reduced set of test cases (the ones related to Note 5 in Table 7.3.2-3 in 3GPP TS 38.101-1 [1] either directly, as in REFSENS test case , or indirectly using REFSENS value as a test parameter, as ACS or blocking tests).
Two options could be considered:
· OPTION 2.1: Redefine asymmetric channel bandwidths test frequencies calculation similarly for all test cases. 
· OPTION 2.2: Redefine asymmetric channel bandwidths test frequencies calculation only for test cases impacted all test cases, while keeping existing test frequencies for other test cases. 
[bookmark: Prop3]Proposal 3: To simplify test specifications, it is proposed to redefine asymmetric channel bandwidths test frequencies calculation applicable to all test cases.
3. 	Conclusion
This document shows that guidelines to calculate the test frequencies for asymmetric bandwidths in C.2.3 as well as the impacted test frequencies need to be updated in 3GPP TS 38.508-1 [3]. It also discusses how to shape the required updates.
The following observations and proposals are made: 
Observation 1: Not all frequency bands using asymmetric bandwidths are impacted by Note 5 in table 7.3.2-2 in 3GPP TS 38.101-1 [1].
Observation 2: Not all asymmetric channel bandwidths combinations within a frequency band are necessarily impacted by Note 5 in table 7.3.2-2 in 3GPP TS 38.101-1 [1].
Observation 3: Asymmetric channel bandwidths combinations impacted by Note 5 in table 7.3.2-2 in 3GPP TS 38.101-1 [1] were added either in Rel-17 or Rel-18.
Observation 4: Asymmetric channel bandwidths impacted by Note 5 in table 7.3.2-2 in 3GPP TS 38.101-1 [1] are exercised in conformance testing only when testing High channel bandwidth for bands n5, n8, n25 and n71
Observation 5: All impacted frequency bands use a single value for nominal/default Tx-Rx frequency separation.
Proposal 1: Updates to 3GPP TS 38.508-1 [3] Annex C.3.2 are such that only asymmetric channel bandwidths/frequency bands combinations impacted by Note 5 in table 7.3.2-2 in 3GPP TS 38.101-1 [1] will be modified at this stage. 
Proposal 2: Further discuss whether actual UL/DL carrier frequency separation ΔFTX-RX used to calculate test frequencies for other asymmetric channel bandwidths/frequency bands combinations require a revision.
Proposal 3: To simplify test specifications, it is proposed to redefine asymmetric channel bandwidths test frequencies calculation applicable to all test cases.
These proposals are submitted for approval in [6-8].
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NOTE 1 UL resource blocks shal be located as close as possible fo the downlink operating band but confined wifhin the fransmission
bandwidth configuration for the channel bandwidth (Table 5.3.2-1)

NOTE 2. For Band 20 for 16 kHz SCS, in the case of 15 MHz channel bandwidth, the UL resource blocks shall be located at RBsss 11 and in
the case of 20 MHz channel bandwidth, the UL resource blocks shall be located at RBsist 16; for 30 kiHz SCS, in the case of 15 MHz
channel bandwidth, the UL resource blocks shall be located at RBsar 6 and in the case of 20 MHz channel bandwidth, the UL
resource blocks shall be located at RBsis 8; or 60 kiz SCS, in the case of 15 MHz channel bandwidth, the UL resource blocks shall
be located at RBas« 3 and in the case of 20 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 4;

NOTE 3 For DL channel bandwidths that do not have symmetric UL channel bandwidth, highest valid UL configuration with lowest TX-RX
separation (Table 5.4 4-1) shall be used

NOTE 4: For band n1 and ng3, largest supported UL bandwidth configuration shall be used

NOTE 5. For this DL channel bandwidth, the UL configuration of the highest UL channel bandwidth specified in Table 5.3.6-1 and the default

Tx-Rx frequency separation specified in Table 5.4.4-1 shall be used
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C.2.3 Determination of test frequencies for asymmetric uplink and
downlink channel bandwidth combinations

C.2.3.1 General

The following procedure is used to calculate test frequencies for NR bands supporting asymmetric UL and DL channel
bandwidths as described below, where CBWur and CBWoy refer to the carrier’s UL and DL channel bandwidths; and
BWur and BWpy refer to the band’s total UL and DL bandwidths.

The procedure is also used to calculate test frequencies for symmetric UL and DL bandwidth combinations for
asymmetric NR bands.

For FDD bands supporting asymmetric uplink and downlink bandwidth combinations a deviation of AFrxrx (C.2.3.1-
Eql) is to be added to the default Tx-Rx carrier centre frequency separation, FrxRx_separation (TS 38.101-1 [7] clause
5.3.6).

AFrxrx = |(CBWbL — CBWuL)/2| C.2.31-Eq1

For the case of asymmetric NR bands and symmetric UL and DL bandwidth combinations AFtx.rx = 0.To meet the Tx-
Rx frequency separation requirement for asymmetric NR bands were the supported overall UL bandwidth is smaller
than the supported overall DL bandwidth it may not be possible to cover the full DL frequency range for all UL and DL
channel bandwidth combinations. For CA when such band is only used for DL CC the full range can be used for all DL
channel bandwidths.

To maximize the tested frequency range for the non-CA case the UL frequency range, as being smaller than the DL
frequency range, need to be used as the starting point to calculate the uplink and downlink test frequencies.
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Note 1: UL resource blocks shall be located as close as possible to the downlink operating band but confined within the
transmission bandwidth configuration for the channel bandwidth (Table 5.3.2-1).

Note 2:  For Band 20; for 15 kHz SCS, in the case of 15 MHz channel bandwidth, the UL resource blocks shall be located at RBstart
11 and in the case of 20 MHz channel bandwidth, the UL resource blocks shall be located at RBg,t 16; for 30 kHz SCS, in
the case of 15 MHz channel bandwidth, the UL resource blocks shall be located at RBg,t 6 and in the case of 20 MHz
channel bandwidth, the UL resource blocks shall be located at RBs.rt 8; for 60 kHz SCS, in the case of 15 MHz channel
bandwidth, the UL resource blocks shall be located at RBs,+ 3 and in the case of 20 MHz channel bandwidth, the UL
resource blocks shall be located at RBstart 4;

Note 3:  For DL channel bandwidths that do not have symmetric UL channel bandwidth, highest valid UL configuration with lowest
TX-RX separation (Table 5.4.4-1) shall be used unless otherwise specified.

Note 4:  For band n91 and n93, largest supported UL bandwidth configuration shall be used.

Note 5:  For this DL channel bandwidth, the UL configuration of the highest UL channel bandwidth specified in Table 5.3.6-1 and the

defaultnominal Tx-Rx frequency separation specified in Table 5.4.4-1 shall be used, i.e. AF1xrx as defined in clause 5.3.6
does not apply.-





image6.png
Table 5.3.6-1: FOD asymmetric UL and DL channel bandwidth combinations
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Table 5.4.4-1: UE TX-RX frequency separation
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5.3.6  Asymmetric channel bandwidths

The UE channel bandwidth can be asymmetric in downlink and uplink. In asymmetric channel bandwidth operation, the
narrower carrier shall be confined within the frequency range of the wider channel bandwidth.

In FDD, the confinement is defined as a maximum deviation to the Tx-Rx carrier center frequency separation (defined
in table 5.4.4-1) as following:

AFrr= | (BWoL - BWu)2

The operating bands and supported asymmetric channel bandwidth combinations are defined in table 5.3.6-1




