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	Reason for change:
	For DL CSI acquisition with SRS antenna switching, the guard symbol between SRS resources should be removed for SCS = 15k and 30k. The reason for change are issues with antenna switching (AS) observed for numerous TDD deployments in several regions, at least in Korea, Japan, China, Canada and in the US. In these TDD deployments the special slot pattern used for TDD coexistence in the region cannot be used as needed for SRS transmissions since there are not enough UL symbols. Example configurations used in the field are 10:2:2 and 6:4:4. 

1. For operations with 2 UL symbols in special slot e.g. 10:2:2, AS or AS+FH (frequency hopping SRS for reducing SRS interference) cannot be used at all for any of 1T2R, 2T4R, 1T4R since there is no room for a guard symbol;
2. For operations with 3-4 UL symbols in special slot e.g. 6:4:4, AS+FH cannot be used at all. AS only (without FH) can be used for 1T2R and 2T4R, 1T4R cannot be used in a single slot at all (the latter for periodic/semi-persistent SRS)

RAN4 initally specified a time mask without a guard period between SRS resources used for antenna switching for SCS of 15k and 30k. RAN1, on the other hand, specified in 38.214 a guard period of Y symbols configured between SRS resources for all SCS, Y = 1 except for SCS = 120k for which Y = 2. Much later, the SRS time mask in 38.101-1 was aligned with the 38.214 in the 2021-03 version. However, in view of deployment of reciprocity-based DL MIMO, an alignment of the 38.214 with the initial version of 38.101-1 would have been more appropriate as the guard period (G) prevents efficient use of SRS in the TDD special slot.  




	
	

	Summary of change:
	Clause 6.3.3.1: the transient-time capability tp for ON-ON transistion made applicable since the overall switching transient time is reduced. If the transient-period capability is not indicated, then tp = 10 ms and tpstart = -5 ms also for SRS antenna switching (and additional 5 ms added for the overall switching transient).

Clause 6.3.3.6: 
1. The defintion of the term “other sets” used throughtout the sub-clause is moved to the beginning of the sub-clause.
2. The mask for 60 kHz with power changes made applicable also for antenna switching.
3. Figure 6.3.3.6-5 is modified: when consecutive SRS switching usage is between antenna switching and other sets for 15k and 30k SCS and between SRS resources in a set used for antenna switching for 15k and 30k SCS, the guard symbol is removed. 
4. The informative note is removed anticipating a change of 38.214.

	
	

	Consequences if not approved:
	The guard period (G) prevents efficient use of SRS in the TDD special slot. The special slot pattern used for TDD coexistence in the region cannot be used as needed for SRS transmissions since there are not enough UL symbols.    
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< start of changes >
[bookmark: _Toc21344289][bookmark: _Toc29801775][bookmark: _Toc29802199][bookmark: _Toc29802824][bookmark: _Toc36107566][bookmark: _Toc37251332][bookmark: _Toc45888163][bookmark: _Toc45888762][bookmark: _Toc59650064][bookmark: _Toc61357328][bookmark: _Toc61359102][bookmark: _Toc67916040][bookmark: _Toc75533584][bookmark: _Toc75819470][bookmark: _Toc76508314][bookmark: _Toc76717264][bookmark: _Toc83293905][bookmark: _Toc84334944]6.3.3	Transmit ON/OFF time mask
[bookmark: _Toc21344290][bookmark: _Toc29801776][bookmark: _Toc29802200][bookmark: _Toc29802825][bookmark: _Toc36107567][bookmark: _Toc37251333][bookmark: _Toc45888164][bookmark: _Toc45888763][bookmark: _Toc59650065][bookmark: _Toc61357329][bookmark: _Toc61359103][bookmark: _Toc67916041][bookmark: _Toc75533585][bookmark: _Toc75819471][bookmark: _Toc76508315][bookmark: _Toc76717265][bookmark: _Toc83293906][bookmark: _Toc84334945]6.3.3.1	General
The transmit power time mask defines the transient period(s) allowed
-	between transmit OFF power as defined in subclause 6.3.2 and transmit ON power symbols (transmit ON/OFF)
[bookmark: _Hlk63406703]-	between continuous ON-power transmissions with power change or RB hopping or SRS antenna switching for DL CSI acquistion is applied. When a UE signals the transient period capability, the transient period value (tp) can be 2, 4, or 7 usec.  If no capability is signalled, the default transient period value of 10 usec applies. In case of RB hopping or antenna switching, transition period is shared symmetrically when the transient period is 10usec (tpstart would then be equal to -5s in following figures). If the UE signals a transient period (tp) of 2, 4 or 7usec, the transient period start position is given by tpstart in Table 6.3.3.1-1.
Table 6.3.3.1-1: tpstart  values
	tp (s)
	tpstart (s)

	2
	[-0.5]

	4
	[-1]

	7
	[-2]

	NOTE 1: Negative values mean that the transient period starts before the symbol boundary



Unless otherwise stated the requirements in clause 6.5 apply also in transient periods.
In the following clauses, following definitions apply:
-	A slot or long subslot transmission is a transmission with more than 2 symbols.
-	A short subslot transmission is a transmission with 1 or 2 symbols.


< text omitted >
[bookmark: _Toc21344295][bookmark: _Toc29801781][bookmark: _Toc29802205][bookmark: _Toc29802830][bookmark: _Toc36107572][bookmark: _Toc37251338][bookmark: _Toc45888169][bookmark: _Toc45888768][bookmark: _Toc59650070][bookmark: _Toc61357334][bookmark: _Toc61359108][bookmark: _Toc67916046][bookmark: _Toc75533590][bookmark: _Toc75819476][bookmark: _Toc76508320][bookmark: _Toc76717270][bookmark: _Toc83293911][bookmark: _Toc84334950]6.3.3.6	SRS time mask
For SRS transmission mapped to one OFDM symbol, the ON power is defined as the mean power over the symbol duration excluding any transient period; See Figure 6.3.3.6-1
[image: ]
Figure 6.3.3.6-1: Single SRS time mask for NR UL transmission
For SRS transmission mapped to two or more OFDM symbols the ON power is defined as the mean power for each symbol duration excluding any transient period. For consecutive SRS transmissions without power change, Figure 6.3.3.6-2 applies. An SRS resource of "other sets" belongs to a "usage set" other than the set for antenna switching. The usage sets for SRS switching are defined in clause 6.2.1 of TS 38.214 [10].
[image: ]
Figure 6.3.3.6-2: Consecutive SRS time mask for the case when no power change is required with SRS usage other than antenna switching. 
When power change between consecutive SRS transmissions is required, then Figure 6.3.3.6-3 and Figure 6.3.3.6-4 apply. The SRS time mask in 6.3.3.6-4 for 60 kHz SCS also applies for SRS usage set to antenna switching.
 


Figure 6.3.3.6-3: Consecutive SRS time mask for the case when power change is required and when 15 kHz and 30 kHz SCS is used in FR1 with SRS usage other than antenna switching. 
 [image: ]

Figure 6.3.3.6-4: Consecutive SRS time mask for the case when power change is required or for SRS usage set to antenna switching and when 60 kHz SCS is used in FR1, when the transient period is 10 µs
When consecutive SRS switching usage is between antenna switching and other sets for 15k and 30k SCS and between SRS resources in a set used for antenna switching for 15k and 30k SCS, Figure 6.3.3.6-5 applies.
[image: ]
[image: Graphical user interface

Description automatically generated]
Figure 6.3.3.6-5: FR1 Time mask for 15 kHz and 30 kHz SCS for the case when consecutive SRS switching usage is between antenna switching & other sets
where "other sets" belongs to a "usage set" other than the set for antenna switching. The usage sets for SRS switching are defined in clause 6.2.1 of TS 38.214 [10].
NOTE:	Guard period of one symbol is defined between two SRS resources of an SRS resource set for antenna switching for 15kHz, 30kHz and 60kHz SCS in Table 6.2.1.2-1 of TS 38.214 [10].
The above transient period applies to all the transmit CCs in CA with the CC sounding SRS. UE RF requirements do not apply during this transient period.
[bookmark: _Toc21344296][bookmark: _Toc29801782][bookmark: _Toc29802206][bookmark: _Toc29802831][bookmark: _Toc36107573][bookmark: _Toc37251339][bookmark: _Toc45888170][bookmark: _Toc45888769][bookmark: _Toc59650071][bookmark: _Toc61357335][bookmark: _Toc61359109][bookmark: _Toc67916047][bookmark: _Toc75533591][bookmark: _Toc75819477][bookmark: _Toc76508321][bookmark: _Toc76717271][bookmark: _Toc83293912][bookmark: _Toc84334951]6.3.3.7	PUSCH-PUCCH and PUSCH-SRS time masks

< end of changes >
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