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1.	Introduction
Requirements of asymmetric UL and DL channel bandwidth combinations were first introduced in TS 38.101-1 [1] at clause 5.3.6 at #86bis meeting in 2018 [7]. Since then multiple bands which support the asymmetric operation were introduced such as n66, n70, n91 and n50, etc. regardless of duplex modes FDD or TDD. However there are points which can be taken as multiple meanings and it is difficult to interpret correct behaviour of UE and SS from existing requirements in TS 38.101-1, 38.211, 38.213, 38.331, also from previous discussion papers, WF and LS from RAN1 [1-7]. In this contribution we summarize those points and try to clarify them as common assumptions in the group.

2.	Discussion
2.1 Points which need clarifications on the asymmetric channel bandwidth operation
[bookmark: _GoBack] Some of the references are extracted below. Even though there are several descriptions for asymmetric CBW operation in multiple specifications, there are still unclear points and there is a risk that companies may interpret the meaning in a different way. Like we are already experiencing a difficulty in clarifying the definitions of UE power class associated with MIMO / Transparent Tx diversity features, these ambiguities may also lead another issue if we leave them as they are. Therefore we suppose that we need to remove the ambiguity as soon as possible.
	Extract from TS 38.331 [4] cl. 6.3.2
locationAndBandwidth
Frequency domain location and bandwidth of this bandwidth part. The value of the field shall be interpreted as resource indicator value (RIV) as defined TS 38.214 [19] with assumptions as described in TS 38.213 [13], clause 12, i.e. setting  =275. The first PRB is a PRB determined by subcarrierSpacing of this BWP and offsetToCarrier (configured in SCS-SpecificCarrier contained within FrequencyInfoDL / FrequencyInfoUL / FrequencyInfoUL-SIB / FrequencyInfoDL-SIB within ServingCellConfigCommon / ServingCellConfigCommonSIB) corresponding to this subcarrier spacing. In case of TDD, a BWP-pair (UL BWP and DL BWP with the same bwp-Id) must have the same center frequency (see TS 38.213 [13], clause 12)



	Extract from TS38.213 [3] Section 12
For unpaired spectrum operation, a DL BWP from the set of configured DL BWPs with index provided by BWP-Id is linked with an UL BWP from the set of configured UL BWPs with index provided by BWP-Id when the DL BWP index and the UL BWP index are same. For unpaired spectrum operation, a UE does not expect to receive a configuration where the center frequency for a DL BWP is different than the center frequency for an UL BWP when the BWP-Id of the DL BWP is same as the BWP-Id of the UL BWP.



	Extract from LS (R4-1707025) [5]
Agreement:
· For FDD, separate sets of bandwidth part (BWP) configurations for DL & UL per component carrier
· The numerology of DL BWP configuration is applied to at least PDCCH, PDSCH & corresponding DMRS
· The numerology of UL BWP configuration is applied to at least PUCCH, PUSCH & corresponding DMRS
· For TDD, separate sets of BWP configurations for DL & UL per component carrier
· The numerology of DL BWP configuration is applied to at least PDCCH, PDSCH & corresponding DMRS
· The numerology of UL BWP configuration is applied to at least PUCCH, PUSCH & corresponding DMRS
· For UE, if different active DL and UL BWPs are configured, UE is not expected to retune the center frequency of channel BW between DL and UL



Observation 1: It is not clear on what extent/ degree the “separate sets of BWP configurations” can be defined differently between UL and DL.

Here are points which we feel unclear from the existing specifications.
Q1) As described in TS 38.331 and TS 38.213, shall both center frequency and BWP-ID match between DL and UL in TDD EVEN with the case of asymmetric CBW operation?
· Simply interpreting from descriptions in TS38.213 and TS 38.331, we assume they shall. But since the narrower channel may be able to exist anywhere within the wider channel in TDD, there are some frequency ranges which do not overlap between UL and DL. So we think we should clarify it just in case.
Observation 2: From TS 38.331 and TS 38.213, both center frequency and BWP-ID shall match between DL and UL in TDD even with the asymmetric CBW operation.

Q2) For TDD asymmetric CBW operation, suppose that a UE is configured with a full width of BWP within both UL/ DL channels, shall the center frequency of UL/ DL channel (or in this case also carriers) be same? (e.g. Center of 80 MHz DL channel and 60 MHz UL channel for band n50 case.)
· The descriptions in TS 38.331 and TS 38.213 are only mentioning about BWP, but we assume the requirement can be extended to relations between UL/ DL channels in the case above. Figure 2.1-1 depicts the idea of this case for band n50 (TDD). Here the ranges colored in cyan represent the ranges of BWP as well as the channel BW.
Observation 3: In a case a UE is configured with a full width of BWP within both UL/ DL channels, the center frequency of UL/ DL channel shall be same during TDD asymmetric CBW operation. 
[image: ]
Figure 2.1-1:  Relations between UL/DL carriers in a case of full width of BWP configuration within both UL/DL channels for band n50


Q3) Can we assume that the position of Point A is same for UL and DL during asymmetric CBW operation in TDD?
· From the descriptions in TS 38.331 clause 6.3.2 (FrequencyInfoUL), we assume that Point A is same between UL and DL regardless of symmetric or asymmetric CBW operation in TDD. And we need to adjust offsetToCarrier to configure BWP differently in UL and DL. (DL offsetToCarrier is not same with UL offsetToCarrier during asymmetric CBW operation.)
Below is the extract from TS 38.331 for reference. As can be seen from the description, it is not possible to signal the UL Point A in TDD case and thus DL Point A and UL Point A should be assumed as common.
	FrequencyInfoUL
The IE FrequencyInfoUL provides basic parameters of an uplink carrier and transmission thereon.
FrequencyInfoUL information element
-- ASN1START
-- TAG-FREQUENCYINFOUL-START

FrequencyInfoUL ::=                 SEQUENCE {
    frequencyBandList                   MultiFrequencyBandListNR                                OPTIONAL,   -- Cond FDD-OrSUL
    absoluteFrequencyPointA             ARFCN-ValueNR                                           OPTIONAL,   -- Cond FDD-OrSUL
    scs-SpecificCarrierList             SEQUENCE (SIZE (1..maxSCSs)) OF SCS-SpecificCarrier,
    additionalSpectrumEmission          AdditionalSpectrumEmission                              OPTIONAL,   -- Need S
    p-Max                               P-Max                                                   OPTIONAL,   -- Need S
    frequencyShift7p5khz                ENUMERATED {true}                                       OPTIONAL,   -- Cond FDD-TDD-OrSUL-Optional
    ...
}

-- TAG-FREQUENCYINFOUL-STOP
-- ASN1STOP




	Conditional Presence
	Explanation

	FDD-OrSUL
	The field is mandatory present if this FrequencyInfoUL is for the paired UL for a DL (defined in a FrequencyInfoDL) or if this FrequencyInfoUL is for a supplementary uplink (SUL). It is absent, Need R, otherwise (if this FrequencyInfoUL is for an unpaired UL (TDD).



Observation 4: A position of Point A is common between UL and DL carriers regardless of symmetric or asymmetric CBW operation in TDD.

 Based on the observation 2 to 4 above, we would make a proposal to clarify the assumptions in table 5.3.6-2 in TS 38.101-1. Example of the notes is shown below.
Proposal 1: Add notes to clarify unclear points on asymmetric CBW operation in Table 5.3.6-2 in TS 38.101-1.

Table 5.3.6-2: TDD asymmetric UL and DL channel bandwidth combinations
	NR Band
	Channel bandwidths for UL (MHz)
	Channel bandwidths for DL (MHz)

	n50
	60
	80

	NOTE 1: Both centre frequency and BWP-ID shall match between DL and UL carriers as defined in TS 38.331 [7] cl. 6.3.2 and TS 38.213 [8] section 12.
NOTE 2: In a case a UE is configured with a full width of BWP within both UL/ DL channels, the centre frequency of UL/ DL channels shall be same.
NOTE 3: A position of Point A is common between UL and DL carriers as defined in TS 38.331 [7] cl. 6.3.2.




3. Conclusion
In this contribution we tried to summarize unclear points on the operation of asymmetric channel bandwidth and also to clarify them as common assumptions in the group.
Observation 1: It is not clear on what extent/ degree the “separate sets of BWP configurations” can be defined differently between UL and DL.
Observation 2: From TS 38.331 and TS 38.213, both center frequency and BWP-ID shall match between DL and UL in TDD even with the asymmetric CBW operation.
Observation 3: In a case a UE is configured with a full width of BWP within both UL/ DL channels, the center frequency of UL/ DL channel shall be same during TDD asymmetric CBW operation. 
Observation 4: A position of Point A is common between UL and DL carriers regardless of symmetric or asymmetric CBW operation in TDD.
Proposal 1: Add notes to clarify unclear points on asymmetric CBW operation in Table 5.3.6-2 in TS 38.101-1.
Table 5.3.6-2: TDD asymmetric UL and DL channel bandwidth combinations
	NR Band
	Channel bandwidths for UL (MHz)
	Channel bandwidths for DL (MHz)

	n50
	60
	80

	NOTE 1: Both centre frequency and BWP-ID shall match between DL and UL carriers as defined in TS 38.331 [7] cl. 6.3.2 and TS 38.213 [8] section 12.
NOTE 2: In a case a UE is configured with a full width of BWP within both UL/ DL channels, the centre frequency of UL/ DL channels shall be same.
NOTE 3: A position of Point A is common between UL and DL carriers as defined in TS 38.331 [7] cl. 6.3.2.
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