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Introduction
In RAN2#110-e meeting, an LS R1-2005209(R2-2006362)[1] is sent to ask RAN1 whether the following two cases are allowed for NR Rel-15 SRS carrier switching as follows. 
	During the CR discussion, for typeA RAN2 didn’t achieve consensus on whether the following 2 cases on NR SRS carrier switching are allowed: 
· Case 1: SRS carrier switching to a SUL without PUCCH/PUSCH while PUCCH/PUSCH is configured in NUL;
· Case 2: SRS carrier switching to both NUL and SUL, neither of which are configured with PUCCH/PUSCH.


In this contribution, we provide our analysis on these two cases. 

Discussion
In LTE Rel-14, SRS carrier switching is introduced to acquire DL CSI via DL/UL channel reciprocity in some TDD carriers configured only for DL transmission, i.e. CCs without PUCCH/PUSCH configured in TDD band(s).  
In NR Rel-15, because of limited time, it was agreed to reuse Rel-14 LTE SRS carrier-based switching design in RAN1#90bis meeting as shown in the following agreement. The motivation is the same as LTE, where SRS configured with antenna switching transmits in serving cells only for DL transmission in TDD band(s). Based on SRS carrier switching, gNB can acquire DL CSI in each serving cell, and further derive precoders for DL data transmission. 
Agreement in RAN1#90bis [2]:
· 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
As shown in RAN1 specification 38.214 [4], the motivation of SRS antenna switching is for DL CSI acquisition as highlighted in the following box. For type A SRS carrier switching, SRS configured with usage ‘antenna switching’ is transmitted on each of the CCs within a CC set, the DL CSI acquisition for those CCs without PUCCH/PUSCH can be achieved.
	6. [bookmark: _Toc11352159][bookmark: _Toc27299947][bookmark: _Toc20318049][bookmark: _Toc36117457]            6.2.1.2 UE sounding procedure for DL CSI acquisition
When the UE is configured with the higher layer parameter usage in SRS-ResourceSet set as 'antennaSwitching',
...
7. [bookmark: _Toc11352160][bookmark: _Toc27299948][bookmark: _Toc20318050][bookmark: _Toc36117458]         6.2.1.3 UE sounding procedure between component carriers
For a carrier of a serving cell with slot formats comprised of DL and UL symbols, not configured for PUSCH/PUCCH transmission, ….
...
For an aperiodic SRS triggered in DCI format 2_3 and if the UE is configured with higher layer parameter srs-TPC-PDCCH-Group set to 'typeA', and given by SRS-CarrierSwitching, without PUSCH/PUCCH transmission, the order of the triggered SRS transmission on the serving cells follow the order of the serving cells in the indicated set of serving cells configured by higher layers, where the UE in each serving cell transmits the configured one or two SRS resource set(s) with higher layer parameter usage set to 'antennaSwitching' and higher layer parameter resourceType in SRS-ResourceSet set to 'aperiodic'. 




Observation1: For type A, NR SRS carrier switching is for DL CSI acquisition for a set of TDD serving cells without configured PUSCH/PUCCH.

In addition, the wording “with slot formats comprised of DL and UL symbols” means that this feature should be only applicable to TDD carriers.  However, a SUL carrier, which can be configured in a serving cell, is neither a TDD carrier nor a FDD carrier.  Instead, it is a new duplex mode introduced in NR Rel-15 as shown in Table 5.2-1 in TS38.101-1[3] as below.  In Rel-15, all the defined SUL bands overlap with FDD UL bands.  In Rel-16, it starts to have a new SUL band overlapping with a TDD band.  Regardless whether it overlaps with a TDD or FDD band, it does not have the corresponding downlink operating band i.e. N/A in the table.    At least in UE perspective, it does not have the corresponding DL symbols in any SUL carrier configured to the UE.     Consequently, it is an invalid case to support SRS carrier switching in SUL carrier for DL CSI acquisition. 
Table 5.2-1 in [3]: NR operating bands in FR1 
	NR operating band
	Uplink (UL) operating band
BS receive / UE transmit
FUL_low   –  FUL_high

	Downlink (DL) operating band
BS transmit / UE receive
FDL_low   –  FDL_high
	Duplex Mode

	n1
	1920 MHz – 1980 MHz
	2110 MHz – 2170 MHz
	FDD

	n2
	1850 MHz – 1910 MHz
	1930 MHz – 1990 MHz
	FDD

	n3
	1710 MHz – 1785 MHz
	1805 MHz – 1880 MHz
	FDD

	n5
	824 MHz – 849 MHz
	869 MHz – 894 MHz
	FDD

	n7
	2500 MHz – 2570 MHz
	2620 MHz – 2690 MHz
	FDD

	n8
	880 MHz – 915 MHz
	925 MHz – 960 MHz
	FDD

	n12
	699 MHz – 716 MHz
	729 MHz – 746 MHz
	FDD

	n20
	832 MHz – 862 MHz
	791 MHz – 821 MHz
	FDD

	n25
	1850 MHz – 1915 MHz
	1930 MHz – 1995 MHz
	FDD

	n28
	703 MHz – 748 MHz
	758 MHz – 803 MHz
	FDD

	n34
	2010 MHz – 2025 MHz
	2010 MHz – 2025 MHz
	TDD

	n38
	2570 MHz – 2620 MHz
	2570 MHz – 2620 MHz
	TDD

	n39
	1880 MHz – 1920 MHz
	1880 MHz – 1920 MHz
	TDD

	n40
	2300 MHz – 2400 MHz
	2300 MHz – 2400 MHz
	TDD

	n41
	2496 MHz – 2690 MHz
	2496 MHz – 2690 MHz
	TDD

	n50
	1432 MHz – 1517 MHz
	1432 MHz – 1517 MHz
	TDD1

	n51
	1427 MHz – 1432 MHz
	1427 MHz – 1432 MHz
	TDD

	n66
	1710 MHz – 1780 MHz
	2110 MHz – 2200 MHz
	FDD

	n70
	1695 MHz – 1710 MHz
	1995 MHz – 2020 MHz
	FDD

	n71
	663 MHz – 698 MHz
	617 MHz – 652 MHz
	FDD

	n74
	1427 MHz – 1470 MHz
	1475 MHz – 1518 MHz
	FDD

	n75
	N/A
	1432 MHz – 1517 MHz
	SDL

	n76
	N/A
	1427 MHz – 1432 MHz
	SDL

	n77
	3300 MHz – 4200 MHz
	3300 MHz – 4200 MHz
	TDD

	n78
	3300 MHz – 3800 MHz
	3300 MHz – 3800 MHz
	TDD

	n79
	4400 MHz – 5000 MHz
	4400 MHz – 5000 MHz
	TDD

	n80
	1710 MHz – 1785 MHz
	N/A
	SUL 

	n81
	880 MHz – 915 MHz
	N/A
	SUL 

	n82
	832 MHz – 862 MHz
	N/A
	SUL 

	n83
	703 MHz – 748 MHz
	N/A
	SUL

	n84
	1920 MHz – 1980 MHz
	N/A
	SUL

	n86
	1710 MHz – 1780 MHz
	N/A
	SUL

	NOTE 1:	UE that complies with the NR Band n50 minimum requirements in this specification         shall also comply with the NR Band n51 minimum requirements.
NOTE 2:	UE that complies with the NR Band n75 minimum requirements in this specification         shall also comply with the NR Band n76 minimum requirements.



Observation2: NR SUL carriers do not have the corresponding downlink operating band.  DL CSI acquisition is invalid for SUL carriers.   

The purpose of SUL configuration is for adding one more carrier for uplink transmission.  Although the current RRC signaling design does not preclude the configuration of SUL without configured PUCCH/PUSCH, this kind of configuration is meaningless.  It may be meaningful not to configure PUCCH/PUSCH in NUL and rely on SUL for uplink transmission.  However, Case 1 (i.e. SUL without PUCCH/PUSCH) and Case 2 (i.e. neither SUL nor NUL is configured with PUCCH/PUSCH) described in the LS are both meaningless configurations.    
Observation3: SUL without PUCCH/PUSCH is a meaningless configuration.

Based on Observations 1,2 and 3, it is meaningless to achieve DL CSI acquisition in a SUL carrier which cannot support DL data transmission. Therefore, neither case 1 nor case 2 listed in RAN2 LS is allowed.
Further, since LTE has no SUL carrier, and it has never been any detailed discussion for NR on whether/how SRS carrier switching is supported on SUL, it is natural not to support NR carrier switching in SUL carrier.  Based on the analysis, we have the following proposal on replying to the RAN2 LS. 
Proposal:  Reply to the LS R1-2005209(R2-2006362) that neither case 1 nor case 2 listed in the LS is allowed.

Conclusion
In this contribution, we discuss the questions listed in the LS R1-2005209(R2-2006362). The following observations and proposals are provided:
Observation1: For type A, NR SRS carrier switching is for DL CSI acquisition for a set of TDD serving cells without configured PUSCH/PUCCH.
Observation2: NR SUL carriers do not have the corresponding downlink operating band.  DL CSI acquisition is invalid for SUL carriers.
Observation3: SUL without PUCCH/PUSCH is a meaningless configuration.
Proposal:  Reply to the LS R1-2005209(R2-2006362) that neither case 1 nor case 2 listed in the LS is allowed.
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