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Introduction
This contribution discusses maintenance issues for Ul Tx Switching. 
Discussion
[bookmark: _Hlk47704083]TP to 38.214 on SRS triggering
For SRS triggering, the current spec text on minimal time interval between the last symbol of the PDCCH triggering the aperiodic SRS transmission adds two values (N2 and Tswitch) that are not in the same units. N2 is in units of symbols, and Tswitch is in absolute time. Additionally, for Tx switching it was agreed in RAN1#101-e that the numerology of both carriers are considered when computing minimum processing time. These two aspects need to be clarified in the spec. Following TP is proposed for correcting this. 

TP1 to 38.214 g20– subclause 6.2.1

---------------------------------- start TP1 to TS 38.214 vg20 sub-clause 6.2.1-----------------------------
[bookmark: _Toc11352157][bookmark: _Toc20318047][bookmark: _Toc27299945][bookmark: _Toc29673219][bookmark: _Toc29673360][bookmark: _Toc29674353][bookmark: _Toc36645583][bookmark: _Toc45810632]6.2.1	  UE sounding procedure
< unchanged text omitted>
If the UE has an active semi-persistent SRS resource configuration and has not received a deactivation command, the semi-persistent SRS configuration is considered to be active in the UL BWP which is active, otherwise it is considered suspended.
For a UE configured with one or more SRS resource configuration(s), and when the higher layer parameter resourceType in SRS-Resource or SRS-PosResource-r16 is set to 'aperiodic':
-	the UE receives a configuration of SRS resource sets,




[bookmark: _Hlk515880410]-	the UE receives a downlink DCI, a group common DCI, or an uplink DCI based command where a codepoint of the DCI may trigger one or more SRS resource set(s). For SRS in a resource set with usage set to 'codebook' or 'antennaSwitching', the minimal time interval between the last symbol of the PDCCH triggering the aperiodic SRS transmission and the first symbol of SRS resource is N2 symbols+ and an additional time duration Tswitch. Otherwise, the minimal time interval between the last symbol of the PDCCH triggering the aperiodic SRS transmission and the first symbol of SRS resource is N2 + Tswitch+14 and an additional time duration Tswitch. The minimal time interval in units of OFDM symbols is counted based on the minimum subcarrier spacing given by between the PDCCH and the aperiodic SRS where  is given by when the UE configured with uplinkTxSwitchingOption2 and by otherwise.  µSRS and µPDCCH are the subcarrier spacing configurations for triggered SRS and PDCCH carrying the triggering command respectively.


-	Tswitch,  and  is are defined in clause 6.4.
< unchanged text omitted>
---------------------------------- end TP1 ------------------------------------------------------------------------
Codebook based PUSCH transmission for CA option 2
Following was agreed in RAN1#100bis-e for UL Tx switching for CA case
Agreements:
For inter-band UL CA, if UE reports via capability signaling to support uplink Tx switching, UE further reports via capability signaling which option (between Option 1 and Option 2) is supported.
        Option 1: If uplink Tx switching is configured, UE is not expected to be scheduled or configured with UL transmission on carrier 2 for case 1. 
	 
	Number of Tx chains in WID (carrier 1 + carrier 2)
	Number of antenna ports for UL transmission (carrier 1 + carrier 2)

	Case 1
	1T+1T
	1P+0P

	Case 2
	0T+2T
	0P+2P, 0P+1P 


 
        Option 2: If uplink Tx switching is configured, UE can be scheduled or configured with UL transmission on both carrier 1 and carrier 2 for case 1.
· UE can be scheduled or configured with UL transmission on either carrier 1 or carrier 2.
· UE can be scheduled or configured with UL transmission on both carrier 1 and carrier 2 simultaneously.
	
	Number of Tx chains in WID (carrier 1 + carrier 2)
	Number of antenna ports for UL transmission (carrier 1 + carrier 2)

	Case 1
	1T+1T
	1P+0P, 1P+1P, 0P+1P

	Case 2
	0T+2T
	0P+2P, 0P+1P



For supporting codebook based PUSCH transmission for UL CA Option 2, the mechanism for supporting DCI format 0_1 to schedule ‘1 port PUSCH transmissions’ on carrier 2 was discussed extensively in RAN1#100b-e and RAN1#101e. As indicated earlier our preferred approach for this is to reuse the mechanism already supported in Rel-16 for full power mode 2.  
Proposal 2
· For UL CA option 2, DCI format 0_1 can be used to schedule a UL transmission on carrier 2 when nrofSRS-Ports is configured as 2 antenna ports and state of Tx chains is 1 Tx on carrier 1 and 1Tx on carrier 2.
· According to UE capability, Rel-16 ULFP (UL full power) transmission Mode 2 can be used by the UE
· Note: no spec impacts for spatial relationship on carrier 2.
A harmonized proposal allowing DCI format 0_1 to be used even for the case when UE is not configured with 2 SRS ports was also discussed in RAN1#100-e. While several variants of this harmonized approach were discussed, the latest iteration is copied below
Proposal 2-r2:
· For UL CA option 2
· If gNB configures 2-port SRS resource(s) for codebook-based UL transmission on carrier 2, PUSCH with TPMI [1, 0] can be transmitted when Tx chain state is in Case1 or Case 2, all other TPMI can only be transmitted when Tx chain state is in Case 2
- Note: The transmission scheme of PUSCH with TPMI [1, 0] when Tx chain state is in Case 1 is the same as in Case 2.  
- Note:  When the UE is configured with a single 2 port SRS resource for codebook based operation, it only transmits that 2 SRS port resource and transmits and power scales PUSCH layer(s) corresponding to that resource when scheduled by DCI 0_1. i.e. TPMIs [1, 0] and [0, 1] will be transmitted at half power unless the UE supports Rel-16 full power operation.
· Rel-16 uplink full power transmission can be used for codebook based transmission with 2 SRS resources (with one 1-port SRS resource and one 2-port SRS resource) on carrier 2
· Note: No new uplink full power modes for UL CA Option2

The proposal constrains the use of TPMI [0 1] for case 1, which may impact MIMO performance, and must be balanced against any gain from reduction in switching gaps.  Therefore, the net benefit of Proposal 2-r2 is not clear.

Conclusion
In this document, we discuss maintenance issues for UL Tx switching and propose the following
Proposal 1
· Agree to TP1 below
---------------------------------- start TP1 to TS 38.214 vg20 sub-clause 6.2.1-----------------------------
[bookmark: _GoBack]6.2.1	 UE sounding procedure
< unchanged text omitted>
If the UE has an active semi-persistent SRS resource configuration and has not received a deactivation command, the semi-persistent SRS configuration is considered to be active in the UL BWP which is active, otherwise it is considered suspended.
For a UE configured with one or more SRS resource configuration(s), and when the higher layer parameter resourceType in SRS-Resource or SRS-PosResource-r16 is set to 'aperiodic':
-	the UE receives a configuration of SRS resource sets,




-	the UE receives a downlink DCI, a group common DCI, or an uplink DCI based command where a codepoint of the DCI may trigger one or more SRS resource set(s). For SRS in a resource set with usage set to 'codebook' or 'antennaSwitching', the minimal time interval between the last symbol of the PDCCH triggering the aperiodic SRS transmission and the first symbol of SRS resource is N2 symbols+ and an additional time duration Tswitch. Otherwise, the minimal time interval between the last symbol of the PDCCH triggering the aperiodic SRS transmission and the first symbol of SRS resource is N2 + Tswitch+14 and an additional time duration Tswitch. The minimal time interval in units of OFDM symbols is counted based on the minimum subcarrier spacing given by between the PDCCH and the aperiodic SRS where  is given by when the UE configured with uplinkTxSwitchingOption2 and by otherwise.  µSRS and µPDCCH are the subcarrier spacing configurations for triggered SRS and PDCCH carrying the triggering command respectively.


-	Tswitch,  and  is are defined in clause 6.4.
< unchanged text omitted>
---------------------------------- end TP1 ------------------------------------------------------------------------

Proposal 2
· For UL CA option 2, DCI format 0_1 can be used to schedule a UL transmission on carrier 2 when nrofSRS-Ports is configured as 2 antenna ports and state of Tx chains is 1 Tx on carrier 1 and 1Tx on carrier 2.
· According to UE capability, Rel-16 ULFP (UL full power) transmission Mode 2 can be used by the UE
· Note: no spec impacts for spatial relationship on carrier 2.
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