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1. Introduction
About the SRS carrier switching to the PUSCH-less cell, in the last meeting, some conclusion has been made for the case with 90M/400M bandwidth [1].
	For SRS carrier switching to a PUSCH-less carrier, if the 90MHz bandwidth is supported by the downlink, then the network can configure SRS with 90MHz on the PUSCH-less carrier, and the same logic can also be applied to the 400MHz.


However for the other channel bandwidth, companies still have different understanding, in the contribution, we further confirm the understandings on this issue.
2. Discussion
Based on both the offline and on-line discussion in the last meeting, for the supported PUSCH-less cell bandwidth (other than 90M/400M), there are 4 different understandings:
· Understanding #1: The network determine it based on the channelBWs-UL of the corresponding band;
· Understanding #2: The network determine it based on the actual supported DL bandwidth of this PUSCH-less cell;
· Understanding #3: The network determine it based on both the channelBWs-UL of the corresponding band and the actual supported DL bandwidth of this PUSCH-less cell;
· Understanding #4: No clarification is needed, for that this is only used for the TDD case and can assume that the UE support the same DL and UL bandwidth for this case, so the #understanding 1/2/3 are the same).
During the offline discussion, some companies also mention the asymmetric case, thus before we give detail analysis on these 4 cases, we’d like to give some observation to the asymmetric case first.
2.1 Asymmetric Bandwidth Case
In RAN2, the asymmetricBandwidthCombinationSet was defined for the asymmetric bandwidth case
	asymmetricBandwidthCombinationSet
Defines the supported asymmetric channel bandwidth combination for the band as defined in the TS 38.101-1 [2]. Field encoded as a bit map, where bit N is set to "1" if UE support asymmetric channel bandwidth combination set N for this band as defined in the TS 38.101-1 [2]. The leading / leftmost bit (bit 0) corresponds to the asymmetric channel bandwidth combination set 1, the next bit corresponds to the asymmetric channel bandwidth combination set 2 and so on. UE shall support asymmetric channel bandwidth combination set 0. If the field is absent, the UE supports asymmetric channel bandwidth combination set 0.
	Band
	No
	N/A
	N/A


In the RAN4 spec [2], some asymmetric cases were defined for the both FDD and TDD, considering that the SRS Carrier switching capability is only supported on the TDD band, we can focus on the TDD band that supports asymmetric channel bandwidth. From the [2], we can see that in TDD, the operating bands and supported asymmetric channel bandwidth combinations are defined in table 5.3.6-2[2]
Table 5.3.6-2: TDD asymmetric UL and DL channel bandwidth combinations [2]
	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] clause 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.


However, for the band n50, according to the Table 5.2A.1-1/2[2] as in the Annex, the CA is not supported on this band, thus the UE would not report SRS carrier switching capability on this band.
Observation1: For the TDD, only band n50 supports the asymmetric UL and DL channel bandwidth, however no CA was supported/defined on this band, thus the asymmetricBandwidthCombinationSet would have no impact to the PUSCH-less cell UL bandwidth determination.
2.2 Analysis on each Case
In this chapter, we’d like to discuss the below four understandings one by one.
· Understanding #1: The network determine it based on the channelBWs-UL of the corresponding band;
· Understanding #2: The network determine it based on the actual supported DL bandwidth of this PUSCH-less cell;
· Understanding #3: The network determine it based on both the channelBWs-UL of the corresponding band and the actual supported DL bandwidth of this PUSCH-less cell;
· Understanding #4: No clarification is needed, for that this is only used for the TDD case and can assume that the UE support the same DL and UL bandwidth for this case, so the #understanding 1/2/3 are the same).
For these 4 understandings, the key issue is whether the UE is allowed report the different supported bandwidth in the channelBWs-UL and the channelBWs-DL. If the UE always report the same channelBWs-UL as the channelBWs-DL, the understanding #1/2/3/4 can achieve the same result. 
Proposal 1: For the TDD band other than n50, Ran2 to confirm whether the UE is allowed to report the different bandwidth in the channelBWs-UL and channelBWs-DL.
If the proposal 1 was confirmed to be allowed, we’d like to discuss the below case:
	CC
	DL
	UL

	CC1 (PUSCH-less)
	80M
	N/A

	CC2
	60M
	60M


For this case, the UE reports both 60M and 80M in the channelBWs-DL, but it doesn’t include the 80M in the channelBWs-UL, then the question is whether the UE is allowed to execute SRS carrier switch to the CC1 by configure SRS with 80M bandwidth.
· If go to the understanding #1 and #3, when the PUSCH-less cell is configured with 80M bandwidth, then the network can’t switch SRS from the CC2 to the CC1.
· If go to the understanding #2, it means the network can switch the SRS from the CC2 to the CC1.
However, if the bandwidth 80M are even not supported in the channelBWs-DL, it shall not be allowed to configure the SRS with 80M bandwidth.
Proposal 2: For the case that the UE reports the different bandwidth in the channelBWs-UL and channelBWs-DL, the network shall take the channelBWs-UL into consideration when determine the supported SRS bandwidth for the PUSCH-less cell.
Considering that the SRS carrier switch was used to do DL channel estimation, normally the network would configure the same bandwidth as the DL for the SRS, thus the UE would support the bandwidth that are supported by both DL and the channelBWs-UL, which is also aligned with the understanding #3. 
Observation 2: Normally the network would configure the same bandwidth as the DL for the SRS on the PUSCH-less cell (if the bandwidth is supported for the SRS carrier switching), for that the SRS carrier switch was used to do DL channel estimation.
[bookmark: _GoBack]Based on the proposal 2 and observation 2, the understanding #3 is more correct for the case that the UE reports the different bandwidth in the channelBWs-UL and channelBWs-DL.
Proposal 3:RAN2 to confirm that for the case that the UE reports the different bandwidth in the channelBWs-UL and channelBWs-DL, the network determine it based on both the channelBWs-UL of the corresponding band and the actual supported DL bandwidth of this PUSCH-less cell.
If proposal 3 was agreed, the TP as in the Annex can also be agreed to have a clear clarification on the PUSCH-less cell.
3. Conclusion and proposals
With the above analysis, we have the following proposals:
Observation1: For the TDD, only band n50 supports the asymmetric UL and DL channel bandwidth, however no CA was supported/defined on this band, thus the asymmetricBandwidthCombinationSet would have no impact to the PUSCH-less cell UL bandwidth determination.
Proposal 1: For the TDD band other than n50, Ran2 to confirm whether the UE is allowed to report the different bandwidth in the channelBWs-UL and channelBWs-DL.
Proposal 2: For the case that the UE reports the different bandwidth in the channelBWs-UL and channelBWs-DL, the network shall take the channelBWs-UL into consideration when determine the supported SRS bandwidth for the PUSCH-less cell.
Observation 2: Normally the network would configure the same bandwidth as the DL for the SRS on the PUSCH-less cell (if the bandwidth is supported for the SRS carrier switching), for that the SRS carrier switch was used to do DL channel estimation.
Proposal 3:RAN2 to confirm that for the case that the UE reports the different bandwidth in the channelBWs-UL and channelBWs-DL, the network determine the supported SRS bandwidth for the PUSCH-less cell based on both the channelBWs-UL of the corresponding band and the actual supported DL bandwidth of this PUSCH-less cell.
4. Reference
[1] R2-2401558 Summary of [Post125][763][PUSCH-less cell] Bandwidth of the PUSCH-less cell (ZTE) ZTE Corporation, Sanechips
[2] 38101-1 User Equipment (UE) radio transmission and reception;Part 1: Range 1 Standalone (Release 18) 3GPP
5. Annex 
Annex 1- TP for 38306
· [bookmark: _Toc12750894][bookmark: _Toc29382258][bookmark: _Toc37093375][bookmark: _Toc46509438][bookmark: _Toc52569469][bookmark: _Toc155961275]4.2.7.2	BandNR parameters
	channelBWs-DL
Indicates for each subcarrier spacing the UE supported channel bandwidths.
Absence of the channelBWs-DL (without suffix) for a band or absence of specific scs-XXkHz entry for a supported subcarrier spacing means that the UE supports the channel bandwidths among [5, 10, 15, 20, 25, 30, 40, 50, 60, 80, 100] and [50, 100, 200] that were defined in clause 5.3.5 of TS 38.101-1 version 15.7.0 [2] and TS 38.101-2 version 15.7.0 [3] for the given band or the specific SCS entry.
For FR1, the bits in channelBWs-DL (without suffix) starting from the leading / leftmost bit indicate 5, 10, 15, 20, 25, 30, 40, 50, 60 and 80MHz. For FR2, the bits in channelBWs-DL (without suffix) starting from the leading / leftmost bit indicate 50, 100 and 200MHz. The third / rightmost bit (for 200MHz) shall be set to 1.
For FR1, the leading/leftmost bit in channelBWs-DL-v1590 indicates 70MHz, the second leftmost bit indicates 45MHz, the third leftmost bit indicates 35MHz, the fourth leftmost bit indicates 100MHz and all the remaining bits in channelBWs-DL-v1590 shall be set to 0. The fourth leftmost bit (for 100MHz) is not applicable for bands n41, n48, n77, n78, n79 and n90 as defined in TS 38.101-1 [2].

NOTE 1:	To determine whether the UE supports a specific SCS for a given band, the network validates the supportedSubCarrierSpacingDL and the scs-60kHz.
To determine whether the UE supports a channel bandwidth of 90 MHz, the network may ignore this capability and validate instead the channelBW-90mhz, the supportedBandwidthCombinationSet and the supportedBandwidthCombinationSetIntraENDC. To determine whether the UE supports a channel bandwidth of 400 MHz, the network may ignore this capability and validate the supportedBandwidthCombinationSet, the supportedBandwidthCombinationSetIntraENDC and the supportedBandwidthDL. For serving cell(s) with other channel bandwidths the network validates the channelBWs-DL, the supportedBandwidthCombinationSet, the supportedBandwidthCombinationSetIntraENDC, the asymmetricBandwidthCombinationSet (for a band supporting asymmetric channel bandwidth as defined in clause 5.3.6 of TS 38.101-1 [2]) and supportedBandwidthDL.
NOTE 2: For the PUSCH-less cell, to determine whether the UE supports SRS configuration with bandwidth 90M/400M, the network validates the supported DL bandwidth, for the other channel bandwidth, the network validates the supported DL bandwidth and channelBWs-UL if the UE reports different channelBWs-UL and channelBWs-DL
	Band
	Yes
	N/A
	N/A



Annex 2- FR1 CA Table
Table 5.2A.1-1: Intra-band contiguous CA operating bands in FR1 [2]
	NR CA Band
	NR Band
(Table 5.2-1)

	CA_n1
	n1

	CA_n2
	n2

	CA_n3
	n3

	CA_n5
	n5

	CA_n7
	n7

	CA_n25
	n25

	CA_n38
	n38

	CA_n40
	n40

	CA_n41
	n41

	CA_n46
	n46

	CA_n48
	n48

	CA_n66
	n66

	CA_n71
	n71

	CA_n77
	n77

	CA_n78
	n78

	CA_n79
	n79

	CA_n96
	n96

	NOTE 1:	The minimum requirements only apply for non simultaneous Tx/Rx between all carriers for TDD combinations.



Table 5.2A.1-2: Intra-band non-contiguous CA operating bands in FR1
	NR CA Band
	NR Band
(Table 5.2-1)

	CA_n1(*)
	n1

	CA_n3(*)
	n3

	CA_n5(*)
	n5

	CA_n7(*)
	n7

	CA_n12(*)
	n12

	CA_n25(*)
	n25

	CA_n26(*)
	n26

	CA_n41(*)
	n41

	CA_n48(*)
	n48

	CA_n66(*)
	n66

	CA_n71(*)
	n71

	CA_n77(*)
	n77

	CA_n78(*)
	n78

	CA_n96(*)
	n96

	NOTE 1:	The minimum requirements only apply for non simultaneous Tx/Rx between all carriers for TDD combinations.
[bookmark: _Hlk34152838]NOTE 2:	The notation CA_nX(*) in this table indicates intra-band non-contiguous CA for band nX. The configurations for each band are in 5.5A.2. 




