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1. Introduction
An LS [1] on the minimum guard symbols of two SRS resources of a SRS resource set has been received from RAN1. In this contribution, we share some information on the Rel-15 minimum guard symbol discussion and combine the current FR2-2 situation to finalize the requirement for FR2-2.
2. Discussion
The question and some RAN1 spec reference are given in the LS [1].  The specific number of symbols are given as 1 symbol for SCS of 15,30 and 60kHz and 2 symbols for SCS of 120kHz.
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We try to look back of the RAN1 agreement and how this requirements have been set and the RAN1 paper as [2] is found. During the discussion, it has been concluded that “enough symbols to account for 15us according to RAN4” for the Tx switching transient time.
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With the symbol length as shown below table 1:
Table 1 Symbol length for different SCS
	SCS kHz
	symbol duration(us)

	15
	71.4

	30
	35.7

	60
	17.9

	120
	8.9

	240
	4.5

	480
	2.2

	960
	1.1



So for 15us minimum guard period, the required symbol for SCS of 15,30 and 60kHz is 1 symbol and for SCS of 120kHz the required symbols are 2.
Observation 1: For current TS 38.214 minimum guard symbols as 1,1,1,2 for 15,30,60,120kHz SCS, it is to account for 15us for different antenna ports of SRS antenna switching.
With the above observation 1, it can be seen that to answer the question for FR2-2, we need to figure out the transient time of different antenna ports of SRS antenna switching first and then to account enough guard symbols for the specific transient time.
There has been some discussion on the improved antenna switching time of FR2 happened in 2019 and the agreed WF as [3]. After discussion, it has been agreed that to reuse the 15us antenna switching time of 15us for FR2.
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However, due to no more discussion in Rel-16, the antenna switching time for FR2-1 has not changed for Rel-16. As currently the 120kHz for FR2-2 is mandatory, it seems un-reasonable to define different antenna switching time for UE supporting 120kHz as FR2-1 or FR2-2. In this case, the 2 symbols of 120kHz minimum guard period should not be changed. Furthermore, the question that RAN1 asked only focus on the 480kHz and 960kHz SCS. In this case, the optional supported SCS with more stringent requirement seems not applicable for the same UE who mandates to support 120kHz. Furthermore, during the last RAN4 meeting, it has been agreed to reuse the 5us on-on transient period as FR2-1 for FR2-2.
Observation 2: As 120kHz is mandatory supported in FR2-2, it is reasonable to reuse the 15us antenna switching time in FR2-2.
Based on the observation 2 above as 15us for antenna switching time, and also counting the symbol length in table 1, it is proposed to use 7 symbols and 15 symbols for 480kHz and 960kHz respectively for the minimum guard period between two SRS resources for antenna switching.
Proposal 1: it is proposed to use 7 symbols and 15 symbols for 480kHz and 960kHz respectively for the minimum guard period between two SRS resources for antenna switching.
With that, it is proposed the following draft reply LS as attached in the end to the paper.
Proposal 2: To agree the attached draft reply LS.
3	Conclusions
In this contribution, we give further discussion on the SISO OTA test campaign, the observation and proposal are shown below:
Observation 1: For current TS 38.214 minimum guard symbols as 1,1,1,2 for 15,30,60,120kHz SCS, it is to account for 15us for different antenna ports of SRS antenna switching.
Observation 2: As 120kHz is mandatory supported in FR2-2, it is reasonable to reuse the 15us antenna switching time in FR2-2.
Proposal 1: it is proposed to use 7 symbols and 15 symbols for 480kHz and 960kHz respectively for the minimum guard period between two SRS resources for antenna switching.
Proposal 2: To agree the attached draft reply LS.
4 References
[bookmark: _Ref485384029][1] R4-2203506		LS on a minimum guard period between two SRS resources for antenna switching, RAN1
[2] R1-1800116		Remaining details on SRS, ZTE, Sanechips
[3] R4-1904998		WF on SRS antenna switching for FR2, Huawei, HiSilicon


Attached draft reply LS:

[bookmark: _Hlk70577402]3GPP TSG-RAN WG4 Meeting #102-e	 R4-220XXXX
Online Meeting, 21 February – 03 March 2022

Title:	draft Reply LS on a minimum guard period between two SRS resources for antenna switching
Response to:	
Release:	Rel-17
Work Item:	NR_ext_to_71GHz

Source:	RAN4
To:	RAN1
Cc:	

Contact Person:	
	Name:	Rui Zhou
	Email Address:	zhourui1@xiaomi.com, 

Attachments:	


1. Overall Description:

RAN4 thanks RAN1 for the LS on minimum guard period between two SRS resources for antenna switching. 
For RAN1’s question as：
Question to RAN4: How many symbol(s) is/are needed to accommodate the required minimum guard time for SRS antenna switching for 480 and 960 kHz respectively, in FR2-2? 
Considering the SRS antenna switching for different antenna ports have been agreed as 15us since Rel-15 for both FR1 and FR2-1, it is agreed in RAN4 to reuse the 15us for FR2-2.
With that, the symbols that are needed to accommodate the 15us as minimum guard time for SRS antenna switching for 480 and 960kHz are 7 and 15 respectively.

2. Actions:
To RAN1: 	RAN4 would like to respectfully ask RAN1 to take the above feedback into consideration.


3. Date of Next TSG-RAN WG4 Meetings:
TSG-RAN WG1 Meeting #103-e 	16 – 27 May 2022			Online
TSG-RAN WG1 Meeting #104-e 	22 – 26 Aug 2022			Toulouse, FR
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Question to RAN4: How many symbol(s) is/are needed to accommodate the required minimum guard time for
SRS antenna switching for 480 and 960 kHz respectively, in FR2-2?

For reference, the following was specified in Rel-15 (38.214 Section 6.2.1.2) for subcarrier spacing Af up to
120 kHz:

Table 6.2.1.2-1: The minimum guard period between two SRS resources of an SRS resource set for
antenna switching

Af = 2* .15 [kHz] Y [symbol]
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Agreements in RAN1#90bis

*  For intra-slot antenna switching, the two SRS resources are TDM " d. They may be configured with a
guard period of Y symbols in between to account for the Tx switching transient time (e.g., enough symbols
to account for 15 us according to RAN4, based on UE capability)

—  The UE does not transmit any other signal during the guard period
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Way forward

* RAN4 keeps antenna switching time of 15us for Rel-15
— The value of 15us will be captured for FR2 in TS 38.101-2.

* RANA4 further discusses SRS antenna switching time in Rel-16.

— Which W1l is used and objective is clarified in May meeting.




