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[bookmark: _Ref129681832]In RAN1 #90bis meeting, the following agreements on SRS switching among CCs (also commonly referred as SRS carrier-based switching) were achieved [1]:
	Agreements:
· Specify NR SRS switching among CCs similar to Rel-14 LTE SRS carrier-based switching design including 
· Periodic/aperiodic/semi-persistent SRS on a CC without PUCCH/PUSCH configured
· TA (through PRACH) on TAG without PUSCH/PUCCH configured
· Power control separated from that of PUSCH
· Group common DCI for aperiodic SRS triggering and TPC
· DL/UL interruptions and collision handling due to SRS switching



In RAN1#91 meeting, the following agreements on A-SRS trigger and SP-SRS activation/deactivation were achieved [2]: 
	Agreement: 
1-bit non-SUL/SUL indication is included in the non-fallback DCI(s) that can trigger A-SRS and SP-SRS activation/deactivation.

Agreement:
Both downlink and uplink DCIs contain an SRS request field.

Agreement:
Group common DCI can be used to trigger aperiodic SRS resource set.



In this contribution we clarify a few remaining details and suggest text proposal for SRS switching among CCs involving SUL, and this contribution is the resubmission of R1-1800619.
Discussion
Clarification on the switching-from uplink carrier
In LTE Rel-14, a serving cell or a component carrier (CC) only contains a DL and a UL. SRS can be transmitted to obtain the downlink CSI of a TDD serving cell not configured for PUSCH/PUCCH transmission, named switching-to CC. In this scenario, RRC signaling configures the switching-from CC by the cell index to define that the physical channel of which serving cell is affected due to Radio Frequency (RF) retuning between switching-from CC and switching-to CC. 
However, in NR Rel-15, a serving cell may contain one DL and two ULs (i.e. one non-SUL and one SUL), named SUL serving cell. For SRS carrier switching involving a SUL serving cell, serving cell index alone is not sufficient to indicate which one of the two uplink carriers is the switching-from uplink carrier. In case that the SUL serving cell acts as the switching-from CC, a UE can be configured with cases 1/2/3/4 PUSCH/PUCCH transmissions on an SUL serving cell shown in Table 1. 
Without indicating the switching-from uplink carrier, UE will select either SUL carrier or non-SUL carrier to be the switching-from uplink carrier, and gNB may make an improper uplink grant for UE. However, the switching-from uplink carrier can be configured as the non-SUL and SUL without interrupting uplink transmission in case 1 and case 2, respectively. Thus, an indication of SUL carrier or non-SUL carrier together with the srs-SwitchFromServCellIndex in the RRC signaling shall be provided for the UE to define the switching-from uplink carrier. Based on this assumption, it seems feasible that the indication of SUL or non-SUL could be either a choice structure or an enumerated structure. 
Proposal 1: In the case that switching-from carrier is from a serving cell configured with SUL, the switching-from uplink carrier is configured by srs-SwitchFromServCellIndex and an indication of SUL or non-SUL in RRC signalling. Send LS to RAN2 once this proposal is agreed. 
Clarification on the switching-to uplink
In LTE Rel-14, SRS can be transmitted to obtain the downlink CSI of a TDD serving cell not configured for PUSCH/PUCCH transmission, and the TDD serving cell not configured PUSCH/PUCCH transmission is also named as switching-to CC. In NR Rel-15, it was agreed in RAN1#90bis that SRS related RRC parameters are independently configured for SRS on the SUL carrier and SRS on the non-SUL carrier in the SUL serving cell. Thus, SRS transmission can be configured on non-SUL carrier in case 1 and on SUL carrier in case2, respectively. In case 1, SRS can be configured on non-SUL carrier to obtain the downlink CSI of SUL serving cell. In case 2, SRS can configured on SUL carrier to obtain the uplink CSI to prepare for the PUSCH carrier reconfiguration. In summary, SUL carrier can be configured with SRS transmission but without PUSCH/PUCCH transmissions.
Table1. PUSCH/PUCCH configurations for a UE in the SUL serving cell
	
	SUL
	Non-SUL

	Case 1
	PUCCH/PUSCH
	Non

	Case 2
	Non
	PUCCH/PUSCH

	Case 3
	PUCCH/PUSCH
	PUSCH

	Case 4
	PUSCH
	PUCCH/PUSCH



Observation: SUL carrier can be configured with SRS transmission but without PUSCH/PUCCH transmissions.
In Rel-15, NR supports that separate power control is configured for SRS and PUSCH transmission on an uplink of a serving cell. SRS transmission on uplink carrier configured with separate power control does not require RF retuning. Similarly, if UE has independent Tx for both uplink carriers in the SUL serving cell, RF retuning is not required that SRS transmission on non-SUL in case 1 or SUL in case 2. Thus, it should be allowed that the switching-from UL carrier is that same as the switching-to UL carrier, or one of the two ULs is the switching-from UL carrier and the other UL is the switching-to carrier in a SUL cell. 
Proposal 2: The switching-from UL carrier can be the same as the switch-to UL carrier.
Proposal 3: In a cell with SUL, one of the two uplink carriers can be configured as the switching-from carrier for the other uplink carrier as the switching-to uplink carrier in the same cell.

Clarification on UE-group common signaling for SRS switching in 38.212
LTE Rel-14 CA framework can support at most 32 CCs aggregated for a UE, type A and type B case is classified to avoid information bits of group common DCI occupied by one UE. Type A is for the case that the UE is configured with more than 5 TDD serving cells without PUSCH/PUCCH transmission, and Type B is for other cases. In the LTE Type B scenario, one or more blocks of group common DCI are configured for the UE by higher layers, and each block associated with a switching-to CC contains a TPC command and/or A-SRS trigger. While in the LTE Type A scenario, one block of group common DCI is configured for the UE by higher layers, and each block associated with a set of switching-to CCs contains several TPC commands for this set of switch-to CCs. And DL DCI is used to trigger A-SRS transmission on correspond serving cell without PUSCH/PUCCH transmission. 
However, it was agreed in RAN1#88 meeting that the maximum number of NR carriers for CA is 16. Then, the DCI overhead for group common signaling for NR is not as severe as that for LTE. To keep simple and effective for group common signaling, only type B scenario could be supported, as one option in [3]. Corresponding text proposal to remove type A scenario is provided in the appendix.
	RAN1#88 agreement:
· From RAN1 specification perspective, maximum channel bandwidth per NR carrier is 400 MHz in Rel-15
· Note:  final decision on the value  is up to RAN4
· From RAN1 specification perspective, at least for single numerology case, candidates of the maximum number of subcarriers per NR carrier is 3300 or 6600  in Rel-15
· FFS: For mixed numerology case, the above applies to the lowest subcarrier spacing
· Note: final value for a given channel BW is up to RAN4 decision
· From RAN1 specification perspective, the maximum number of NR carriers for CA and DC is 16
· Note that 32 is considered from RAN2 specification perspective
· The number of NR CCs in any aggregation is independently configured for downlink and uplink 
· NR channel designs should consider potential future extension of the above parameters in later releases, allowing Rel-15 UE to have access to NR network on the same frequency band in later releases



It is also straightforward to note that each block of group common DCI should be associated with an uplink carrier configured without PUSCH/PUCCH transmission or configured with separate power control between SRS and PUSCH transmission, given that there may be up to two ULs in a cell. Further, when describing SRS carrier switching, it should also be described using per UL or per UL carrier, instead of per serving cell. Corresponding corrections are also included in the TP in appendix.

Conclusions
Based the discussions above, we have the following proposals and observation:
Proposal 1: In the case that switching-from carrier is from a serving cell configured with SUL, the switching-from uplink carrier is configured by srs-SwitchFromServCellIndex and an indication of SUL or non-SUL in RRC signalling. Send LS to RAN2 once this proposal is agreed. 
Observation: SUL carrier can be configured with SRS transmission but without PUSCH/PUCCH transmissions.
Proposal 2: The switching-from UL carrier can be the same as the switch-to UL carrier.
Proposal 3: In a cell with SUL, one of the two uplink carriers can be configured as the switching-from carrier for the other uplink carrier as the switching-to uplink carrier in the same cell.
Text proposals for the specifications are at the end of this contribution.
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11.4 SRS switching 
For an uplink carrier of serving cell where a UE is not configured for PUSCH/PUCCH transmission or for an uplink carrier of serving cell where higher layer parameter srs-pcadjustment-state-config indicates a separate power control adjustment state between SRS transmissions and PUSCH transmissions, DCI format 2_3 includes one block of bits for {SRS request, TPC command, … TPC command} fields for the UE if the UE is configured with higher layer parameter typeA-SRS-TPC-PDCCH-Group where the SRS request field applies to a set of serving cells provided by higher layer parameter cc-SetIndex and each TPC command applies to a respective serving cell index provided by higher layer parameter cc-IndexInOneCC-Set. Otherwise, if the UE is configured with higher layer parameter typeB-SRS-TPC-PDCCH-Group, DCI format 2_3 includes one or more blocks of bits for {SRS request, TPC command} as described in [5, TS 38.212] where each block applies to an uplink carrier of serving cell. The SRS request field is not present if a value of higher layer parameter fieldTypeFormat2_3 is 0; otherwise, the SRS request field is present in DCI format 2_3. 
A UE configured with higher layer parameter typeA-SRS-TPC-PDCCH-Group is provided by higher layer parameter srs-CC-SetIndexlist a number of sets of serving cells without PUSCH/PUCCH transmission. For each set of serving cells, the UE is provided an index for the set by higher layer parameter cc-SetIndex and an index for each serving cell in the set by higher layer parameter cc-IndexInOneCC-Set. 
For a 2 bit SRS request field in DCI format 2_3 for serving cells without PUSCH/PUCCH transmission, the SRS request field indicates the SRS parameter set given in Table 11.3-1 with the three sets of SRS parameters are provided by higher layer parameter SRS-cell-to-SRI for a serving cell if type 1 SRS is triggered. 
Table 11.3-1: SRS request value for trigger type 1 in DCI format 2_3 for serving cells without PUSCH/PUCCH transmissions
	Value of SRS request field
	Description

	'00'
	No type 1 SRS trigger

	'01'
	Type 1 SRS trigger for a 1st set of serving cells configured by higher layers

	'10'
	Type 1 SRS trigger for a 2nd set of serving cells configured by higher layers 

	'11'
	Type 1 SRS trigger for a 3rd set of serving cells configured by higher layers 


---------------------------------------- Unchanged parts omitted --------------------------------------------
-------------------------------------------- End of Text Proposal ---------------------------------------------

