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1 Introduction
In RAN2#104 meeting [1], the following agreements were reached for SRS switching capability. For SRS carrier switching, it can be reported if requested by LTE or NR. However, for EN-DC, SgNB will not be able to enable SRS switch function if the MeNB may not request SRS carrier switching capability for NR. Besides, since we already had agreements to reuse LTE way to support SRS carrier switching, we can use similar description to indicate UE capability for SRS carrier switching in TR 38.306 as LTE. In this contribution, we will discuss the support of SRS carrier switching capability report in EN-DC, as well as indication of UE capability for SRS carrier switching in TR 38.306.
Agreements

1．Reuse LTE way to support SRS carrier switching

2．SRS carrier switching capabilities are only reported if requested by the n/w
2 Discussion
2.1 SRS carrier switching capability report in EN-DC

The UE can report SRS carrier switching capabilities if requested by the eNB or gNB. However, as shown in Figure 1, in EN-DC case, the MeNB doesn’t know whether the SgNB support SRS switch function or not, and the MeNB may not request SRS carrier switching capability for NR and in such case the SgNB will not be able to enable SRS switch function.
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Figure 1. No acquirement of SRS switch capability by MeNB leading to capability missing in SgNB
A simple method is to make the MeNB always request UE to report the SRS carrier switching capabilities and then forward these capabilities to the SgNB, no matter whether the SgNB support SRS carrier switching function or not. Consequently, it can address the issue above but may lead to substantial amount of signalling overheads and unnecessary waste of resources, especially considering that some SgNBs may not need the SRS carrier switching capability. Therefore, it is beneficial to request the UE SRS carrier switching capability according to the need of SgNB in EN-DC case.
As for the SgNB can enable the SRS switch function in EN-DC, there are three options to consider:
Option 1: the SRS carrier switching capability requested by SgNB via SRB3

In this option, the SgNB could request the SRS carrier switching capability via SRB3 and then forward the requested UE SRS carrier switching capabilities to MeNB. However, the capabilities requested by SgNB may not match with those requested by MeNB. Considering that the inter-node capability negotiation gives priority to the capabilities of master RAT, it could be inferred that the MeNB is not required to apply the SRS carrier switching capability which requested by SgNB via SRB3. The option is not feasible.
Option 2: the support of SRS carrier switching capability exchanged during Xn setup procedure
If MeNB and SgNB could exchange the support of SRS carrier switching capability during the Xn setup procedure, the MeNB could decide whether to request UE SRS carrier switching capability when it send the capability enquiry message to UE.
Option 3: the support of SRS carrier switching capability exchanged during the SgNB addition/modification procedure
In this option, the MeNB could get the support of SRS carrier switching capability related information through the SgNB addition or modification procedure. And then the MeNB can request the SRS carrier switching capability for SgNB.
Regarding the possible capabilities mismatch brought by option 1, it is not recommended for the support of SRS carrier switching capability in EN-DC from RAN2’s perspective. For option 2 and option 3, the MeNB can request the SRS carrier switching capability for SgNB according to the pre-acquired information related to the support of SRS carrier switching capability of SgNB. The last two options can provide flexibility to request UE SRS carrier switching capabilities, as well as avoid unnecessary waste of resources. Considering that the option 2/ 3 are related to Xn interface, an LS is suggested to send to RAN3 to trigger the discussions on support of SRS carrier switching capability in EN-DC.
Proposal 1: It is not recommended to use option 1 to support SRS carrier switching capability in EN-DC from RAN2’s perspective. 

Proposal 2：Send an LS to RAN3 to trigger the discussion on the support of SRS carrier switching capability in EN-DC based on the option 2 and option3.
2.2 Indication of UE capability for SRS carrier switching
SRS carrier switching has been supported in NR, and if the gNB can get the UE capability of antenna switching capability, the gNB can configure antenna switching during the procedure of SRS carrier switching, to get the antenna switching gain. 
And for SRS carrier switching in LTE, the following agreements were achieved:
	Agreement:
· When operating with SRS carrier switching, the antenna switching capability is the one for the switched band combination.

· If the UE does not indicate support for the switched band combination the UE does not support carrier switching.


Based on the agreements, the field description of txAntennaSwitchDL and txAntennaSwitchUL in TS 36.331 has also been updated as the following in red:
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The presence of txAntennaSwitchUL indicates the UE supports transmit antenna selection for
this UL band in the band combination as described in TS 36.213 [23], clauses 8.2 and 8.7.
The field txAntennaSwitchDL indicates the entry number of the first-listed band with UL in the
band combination that affects this DL. The field txAntennaSwitchUL indicates the entry number
of the first-listed band with UL in the band combination that switches together with this UL.
Value 1 means first entry, value 2 means second entry and so on. All DL and UL that switch
together indicate the same entry number..
For the case of carrier switching, the antenna switching capability for the target carrier
configuration is indicated as follows:+
For UE configured with a set of component carriers belonging to a band combination Chaseine =
{b1(1),....bx(1)....,by(0),...}, where "1/0" denotes whether the corresponding band has an uplink,
if a component carrier in by is to be switched to a component carrier in by (according to srs-
SwitchFromServCellindex), the antenna switching capability is derived based on band
combination Carget = {b1(1),.....bx(0)....,by(1)..





In which, both the eNB and UE can get consistent information of the UE antenna switching for the target carrier configuration, based on the component carriers configuration. 

The corresponding parts for NR is included in TR 38.306, and for simplification, the similar description can also be added as LTE, to let gNB get the UE capability of antenna switching. And a CR for TR 38.306 can be found in the appendix.

Proposal 3：Agree the CR as shown in appendix. 
3 Conclusions
In this contribution, we discussed the support of SRS Switch Capability report in EN-DC, and we get the following proposals:
Proposal 1: It is not recommended to use option 1 to support SRS switch capability in EN-DC from RAN2’s perspective. 

Proposal 2：Send an LS to RAN3 to trigger the discussion on the support of SRS switch capability in EN-DC based on the option 2 and option3.
Proposal 3：Agree the CR as shown in appendix.
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	For SRS carrier switching in LTE, the following agreements were achieved:
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· When operating with SRS carrier switching, the antenna switching capability is the one for the switched band combination.

· If the UE does not indicate support for the switched band combination the UE does not support carrier switching.

And the field description of txAntennaSwitchDL and txAntennaSwitchUL in 36.331 has also been updated as the following in red:
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The presence of txAntennaSwitchUL indicates the UE supports transmit antenna selection for
this UL band in the band combination as described in TS 36.213 [23], clauses 8.2 and 8.7.
The field txAntennaSwitchDL indicates the entry number of the first-listed band with UL in the
band combination that affects this DL. The field txAntennaSwitchUL indicates the entry number
of the first-listed band with UL in the band combination that switches together with this UL.
Value 1 means first entry, value 2 means second entry and so on. All DL and UL that switch
together indicate the same entry number..
For the case of carrier switching, the antenna switching capability for the target carrier
configuration is indicated as follows:+
For UE configured with a set of component carriers belonging to a band combination Chaseine =
{b1(1),....bx(1)....,by(0),...}, where "1/0" denotes whether the corresponding band has an uplink,
if a component carrier in by is to be switched to a component carrier in by (according to srs-
SwitchFromServCellindex), the antenna switching capability is derived based on band
combination Carget = {b1(1),.....bx(0)....,by(1)..





SRS carrier switching is also supported in NR, the similar mechanism with LTE as show above should also be supported to indicate if the UE support antenna swithcing in SRS switching case. 
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4.2.7.1
BandCombinationList parameters

	Definitions for parameters
	Per
	M
	FDD-TDD

DIFF
	FR1-FR2

DIFF

	bandEUTRA

Defines supported EUTRA frequency band by NR frequency band number, as specified in TS 36.101.
	Band
	Yes
	No
	No

	bandList

Each entry of the list should include at least one bandwidth class for UL or DL.
	BC
	Yes
	No
	No

	bandNR

Defines supported NR frequency band by NR frequency band number, as specified in TS 38.101-1 [2] and TS 38.101-2 [3].
	Band
	Yes
	No
	No

	ca-BandwidthClassDL-EUTRA

Defines for DL, the class defined by the aggregated transmission bandwidth configuration and maximum number of component carriers supported by the UE, as specified in TS 36.101. When all FeatureSetEUTRA-DownlinkId:s in the corresponding FeatureSetsPerBand are zero, this field is absent.
	Band
	No
	No
	No

	ca-BandwidthClassDL-NR

Defines for DL, the class defined by the aggregated transmission bandwidth configuration and maximum number of component carriers supported by the UE, as specified in TS 38.101-1 [2] and TS 38.101-2 [3]. When all FeatureSetDownlinkId:s in the corresponding FeatureSetsPerBand are zero, this field is absent.
	Band
	No
	No
	No

	ca-BandwidthClassUL-EUTRA

Defines for UL, the class defined by the aggregated transmission bandwidth configuration and maximum number of component carriers supported by the UE, as specified in TS 36.101. When all FeatureSetEUTRA-UplinkId:s in the corresponding FeatureSetsPerBand are zero, this field is absent.
	Band
	No
	No
	No

	ca-BandwidthClassUL-NR

Defines for UL, the class defined by the aggregated transmission bandwidth configuration and maximum number of component carriers supported by the UE, as specified in TS 38.101-1 [2] and TS 38.101-2 [3]. When all FeatureSetUplinkId:s in the corresponding FeatureSetsPerBand are zero, this field is absent.
	Band
	No
	No
	No

	ca-ParametersEUTRA

Contains the EUTRA part of band combination parameters for a given EN-DC band combination.
	BC
	No
	No
	No

	ca-ParametersNR

Contains the NR band combination parameters for a given EN-DC and/or NR CA band combination.
	BC
	No
	No
	No

	ca-ParametersNRDC
Indicates whether the UE supports NR-DC for the band combination. It contains the NR band combination parameters applicable across MCG and SCG.
	BC
	No
	No
	No

	featureSetCombination

Indicates the feature set that the UE supports on the NR and/or MR-DC band combination by FeatureSetCombinationId.
	BC
	N/A
	No
	No

	mrdc-Parameters

Contains the band combination parameters for a given EN-DC band combination.
	BC
	No
	No
	No

	ne-DC-BC

Indicates whether the UE supports NE-DC for the band combination.
	BC
	No
	No
	No

	powerClass

Indicates power class the UE supports when operating according to this band combination. If the field is absent, the UE supports the default power class. If this power class is higher than the power class that the UE supports on the individual bands of this band combination (ue-PowerClass in BandNR), the latter determines maximum TX power available in each band. The UE sets the new power class parameter only in band combinations with two FR1 uplink serving cells.
	BC
	No
	No
	FR1 only

	srs-SwitchingTimeNR

Indicates the interruption time on DL/UL reception within a NR band pair during the RF retuning for switching between a carrier on one band and another (PUSCH-less) carrier on the other band to transmit SRS. switchingTimeDL/ switchingTimeUL : n0 represents 0 us, n30us represents 30us, and so on. switchingTimeDL/ switchingTimeDL is mandatory present if switching between the NR band pair is supported, otherwise the field is absent. It is signalled per pair of bands per band combination.
	FD
	No
	No
	No

	srs-SwitchingTimeEUTRA

indicates the interruption time on DL/UL reception within a EUTRA band pair during the RF retuning for switching between a carrier on one band and another (PUSCH-less) carrier on the other band to transmit SRS. switchingTimeDL/ switchingTimeUL: n0 represents 0 OFDM symbols, n0dot5 represents 0.5 OFDM symbols, n1 represents 1 OFDM symbol and so on. switchingTimeDL/ switchingTimeUL is mandatory present if switching between the EUTRA band pair is supported, otherwise the field is absent. It is signalled per pair of bands per band combination.
	FD
	No
	No
	No

	SRS-TxSwitch

Defines whether UE supports SRS for DL CSI acquisition as defined in clause 6.2.1.2 of TS 38.214 [12]. The capability signalling comprises of the following parameters:

-
supportedSRS-TxPortSwitch indicates SRS Tx port switching pattern supported by the UE. The indicated UE antenna switching capability of ′xTyR′ corresponds to a UE, capable of SRS transmission on ′x′ antenna ports over total of ′y′ antennas, where ′y′ corresponds to all or subset of UE receive antennas, where 2T4R is two pairs of antennas;

-
txSwitchImpactToRx indicates the entry number of the first-listed band with UL in the band combination that affects this DL;

-
txSwitchWithAnotherBand indicates the entry number of the first-listed band with UL in the band combination that switches together with this UL.

For txSwitchImpactToRx and txSwitchWithAnotherBand, value 1 means first entry, value 2 means second entry and so on. All DL and UL that switch together indicate the same entry number.
The UE is restricted not to include fallback band combinations for the purpose of indicating different SRS antenna switching capabilities.
For the case of carrier switching, the antenna switching capability for the target carrier configuration shall be derived as follows:

Assume a UE configured with a set of component carriers belonging to band combination Cbaseline= {b1(1),…,bx(1),…,by(0),…}, where “1/0” denotes whether the corresponding band has an uplink. If a component carrier in by is be switched to a component carrier in bx, the gNB shall derive the antenna switching capability based on band combination Ctarget={b1(1),…,bx(0),…,by(1),…}. If the UE does not indicate support of the target band combination, the UE does not support antenna selection in the target band combination.
	BC
	Yes
	No
	No

	supportedBandwidthCombinationSet

Defines the supported bandwidth combination for the band combination set as defined in the TS 38.101-1 [2], TS 38.101-2 [3] and TS 38.101-3 [4]. Field encoded as a bit map, where bit N is set to "1" if UE support Bandwidth Combination Set N for this band combination as defined in the TS 38.101-1 [2], TS 38.101-2 [3] and TS 38.101-3 [4]. The leading / leftmost bit (bit 0) corresponds to the Bandwidth Combination Set 0, the next bit corresponds to the Bandwidth Combination Set 1 and so on. It is mandatory if the band combination has more than one NR carrier (at least one SCell in an NR cell group) or is an intra-band EN-DC combination or both.
	BC
	CY
	No
	No
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UE
MeNB
SgNB
UECapabilityEnqiry
(srs-switchingTimeRequest)
UECapabilityInformaiton
(SRS Switching capability information)
(SRS Switching capability information)
If no SRS switch capability requested by MeNB,SgNB can not enable SRS switch function.



