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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN1 #86, a set of agreements regarding SRS switching between LTE component carriers were reached:
· In addition to all existing parameter configurations
· In case the UE supports multiple switching-from CCs, selected by
· Option 1: rule(s) defined
· Option 2: RRC configuration
In this contribution, we discuss the details of SRS switching-from CC and switching-to CC. 
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Switching-from CC 
For SRS switching, it is necessary to specify the switching-from CC. The switching-from CC is the CC whose UL transmission is suspended when SRS is transmitted on the switching-to, PUSCH-less CC. The reason for suspending the UL transmission on the switching-from CC is to avoid exceeding the UE UL CA capability.  To analyze how to specify the switching-from CC, the following cases are considered.
Case 1: The case of only 1 candidate CC with PUSCH as the switching-from CC
In this case, for a switching-to, PUSCH-less CC, there is only 1 candidate CC with PUSCH as the switching-from CC. Then the switching-from CC has to be the only candidate CC. The switching-from CC can be specified in the standards or equivalently via RRC configuration.
Several scenarios exist in which there is only 1 candidate CC with PUSCH allowed as the switching-from CC for a switching-to CC:
· The UE does not support UL CA.
· The UE supports UL CA, but due to various limitations or RF requirements, it allows only 1 candidate switching-from CC for a switching-to CC. 
For example, as of now, RAN4 RF requirements allow only contiguous UL CA. For a UE with 3 contiguous CCs, CC1/CC2/CC3, if CC1/CC2 support PUSCH but CC3 does not, then to avoid violating the contiguous requirement, CC1 should be the switching-from CC for SRS switching to CC3, and there seems to be no reason to select CC2 as the switching-from CC for CC3. 
Case 2: The case of multiple candidate CCs with PUSCH as the switching-from CC
In this case, for a switching-to, PUSCH-less CC, there are multiple candidate CCs with PUSCH to be the switching-from CC. Several criteria to specify or down select the switching-from CC may be considered.
· The switching-from CC is pre-determined based on UE capability, CC configurations, and potential impacts to the PCell (or the PSCell).
If the PCell is one of the candidates, it should be protected as much as possible, and one of the SCells should be the switching-to CC. In addition, among the SCells, some may be strongly coupled with the PCell (e.g., sharing the RF with the PCell) while others are not, then those coupled with the PCell should not be selected.
The above procedure may lead to a unique choice of the switching-from CC. In this case, the unique choice can be determined by UE/eNB if they follow the same selection rules, or alternatively, the eNB decides and configures for the UE via RRC signalling, which should have the same outcome as the rule-based choice.
· If the above criterion still leads to multiple candidate CCs, then:
· The switching-from CC may be determined as any one of the candidates; or 
· The switching-from CC is determined on the fly based on dynamic scheduling outcome. 
This requires the UE/eNB to determine the switching-from CC based on the same set of rules and same information to avoid confliction or ambiguity. Furthermore, the latter criterion requires the UE/eNB to do so on the fly. Though this may provide more flexibility and reduce collision, it requires increased complexity at the eNB and UE and a set of rules to be standardized, which needs some additional standardization effort. If for some reason the UE and eNB do not have same information (e.g., lost PDCCH) on dynamic scheduling outcomes, the UE and eNB may determine different switching-from CCs, which would cause problems.
Therefore, it is suggested to adopt RRC configuration of the switching-from CC. The RRC configuration of the switching-from CC shall take into consideration of UE capability and RF requirements, and may also take into consideration of reduced negative impacts to other operations.
Proposal 1: The switching-from CC is configured via RRC signalling.
Note 1: In case of dual connectivity, cross-group switching is not supported due to the lack of fast enough communication/coordination between the MCG and SCG. Therefore, the switching-from and switching-to CCs are within the same cell group.
Note 2: The switching-from CC may be deactivated. This does not affect the CC to be used as a switching-from CC.
Switching-to CC and configuration/indication
For a SRS switching, the switching-to CC needs to be specified. This should be the same as how the current standards specify on which CC the SRS is to be transmitted.
· For periodic SRS switching, the switching-to CC has to be configured via RRC signalling. 
· For aperiodic SRS switching, the switching-to CC may be determined via RRC configuration and the A-SRS trigger jointly.
· The trigger contains a 3-bit CIF. Then the switching-to CC is the CC associated with the CIF. 
· The trigger does not contain CIF. Then the CC receiving the trigger is the switching-to CC. 
If the UE is configured with cross-carrier scheduling for some carriers, it is reasonable to reuse the CIF for SRS switching for these carriers; otherwise, same-carrier indication can be used for specifying the switching-to CC. For more details on the A-SRS triggering, see [1].
Proposal 2: The switching-to CC of P-SRS is specified by RRC configuration signalling.
Proposal 3: The switching-to CC of A-SRS is specified by CIF (if configured) or the CC receiving the A-SRS trigger.
Switching for RACH on a PUSCH-less CC
For RACH on a PUSCH-less CC, the switching-from CC and switching-to CC also need to be specified. The switching-to CC is the CC indicated by the PDCCH order for the RACH (i.e., if CIF is present, then the CC associated with the CIF value is the one to transmit RACH; otherwise the CC receiving the PDCCH order is the one to transmit RACH), which is the same behavior as the current RACH. For the switching-from CC, there are two options:
· The switching-from CC for the PDCCH order of the RACH is pre-configured by RRC signalling. In this case, for the same CC, the associated switching-from CC for RACH and switching-from CC for SRS could be different. 
· The switching-from CC for the RACH on a CC is specified to be the same as the switching-from CC for the SRS switching. This is a simple solution. 
For simplicity, the latter is proposed.
Proposal 4: The switching-to CC for RACH on a PUSCH-less CC is the CC indicated by the PDCCH order.
Proposal 5: The switching-from CC for RACH on a PUSCH-less CC is the same as the switching-from CC for the associated SRS switching.
Conclusion
In this contribution, details of SRS switching-from CC and switching-to CC and their configurations/indications were discussed. We have the following main proposals:
Proposal 1: The switching-from CC is configured via RRC signalling.
Proposal 2: The switching-to CC of P-SRS is specified by RRC configuration signalling.
Proposal 3: The switching-to CC of A-SRS is specified by CIF (if configured) or the CC receiving the A-SRS trigger.
Proposal 4: The switching-to CC for RACH on a PUSCH-less CC is the CC indicated by the PDCCH order.
Proposal 5: The switching-from CC for RACH on a PUSCH-less CC is the same as the switching-from CC for the associated SRS switching.
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