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Introduction
In this contribution, we summarize all issues discussed on beam management and timings associated with beam-based operation for new SCSs to support NR from 52.6 GHz to 71 GHz in RAN#110bis-e.
Remaining issues
Minimum guard period between two SRS resources of an SRS resource set for antenna switching
In RAN1#106bis-e [1], the support of a minimum guard period Y between two SRS resources of an SRS resource set for antenna switching was agreed for 480 kHz and 960 kHz. The value of the guard period Y expressed in number of symbols is specified in 38.214 Table 6.2.1.2-1 as shown in Table 1 [2]:
Table 1: The minimum guard period between two SRS resources of an SRS resource set for antenna switching
	

	

	Y [symbol]

	0
	15
	1

	1
	30
	1

	2
	60
	1

	3
	120
	2



In RAN1#107bis-e [3], RAN1 sent an LS to ask RAN4 feedback on how many symbol(s) is/are needed for the required guard time for SRS antenna switching for 480/960 kHz in FR2-2. According to the reply LS from RAN4 [4], the absolute switching time for 480/960 kHz is the same as the capability evaluated in R16 (i.e., 15 us).
In [InterDigital 3], 8 and 16 symbols, which are 4x and 8x scaled values of 2 symbols for 120 kHz, are proposed for 480 kHz and 960 kHz, respectively, as the absolute switching time for 480/960 kHz is the same as the switching time for 120kHz. On the other hand, in [Fujitsu, 5], [Ericsson, 6], [Huawei/HiSi, 8] and [NTT Docomo, 10], it is proposed to support 7 and 14 symbols for 480 kHz and 960 kHz for 480 kHz and 960 kHz respectively. The 7 and 14 symbols were derived by translating 15 us switching time to Y = 7 and 14 symbols for 480 kHz and 960 kHz, respectively. 
 
Moderator’s comment:
The moderator proposes to approve Proposal 2.1-1, supporting 7 and 14 symbols for 480 kHz and 960 kHz, based on the support from the majority companies. 

Proposal 2.1-1
Agree on the following CR.

	6.2.1.2	UE sounding procedure for DL CSI acquisition
*** Unchanged text omitted ***
For 1T2R, 1T4R or 2T4R, or 1T6R or 1T8R, 2T6R, 2T8R, 4T8R, the UE shall not expect to be configured or triggered with more than one SRS resource set with higher layer parameter usage set as 'antennaSwitching' in the same slot. For 1T=1R, 2T=2R or 4T=4R, the UE shall not expect to be configured or triggered with more than one SRS resource set with higher layer parameter usage set as 'antennaSwitching' in the same symbol.
The value of Y is defined by Table 6.2.1.2-1.
Table 6.2.1.2-1: The minimum guard period between two SRS resources of an SRS resource set for antenna switching
	

	

	Y [symbol]

	0
	15
	1

	1
	30
	1

	2
	60
	1

	3
	120
	2

	5
	480
	7

	6
	960
	14






	Company
	Input

	QC
	We are generally fine for the # of 7/14. However, aperiodic SRS resource set in current spec can only have resources in the same slot, since each A-SRS resource has no resource specific slot offset and the starting position can only be within 0-13. So there seems difficult to have A-SRS resources in the same slot but with 7/14 symbol gap. Therefore, we prefer to extend A-SRS resource set to multiple slots, which is critical to UE only supporting 1 A-SRS set. 

resourceMapping-r17                     SEQUENCE {
        startPosition-r17                       INTEGER (0..13),

Proposal: Agree on the CR in FL’s Proposal 2.1-1
· Support aperiodic SRS resource set with SRS resources across multiple slots
· FFS: Details


	Nokia/NSB
	We are fine with the proposal. 
Regarding to QC’s proposal, we are fine in general, but we have to check the spec implementation. 

	Ericsson
	We agree to the CR

Regarding, QC's proposal, we do not agree to this significant change in maintenance. We understand that requiring a gap of 14 will mean that two different aperiodic SRS resources in different OFDM symbols cannot be supported in the same slot; however, for the SRS based antenna switching feature, e.g., with 1T4R, indeed this can be configured with 2 different aperiodic resource sets where the 2 sets are in different slots. Hence, a gap of 14 symbols is indeed meaningful.

	Huawei, HiSilicon
	We are supportive of the guard values of 7 and 14. 
Regarding the need for resource-specific slot offset, we are open to discuss. Similar to Ericsson, we also prefer to avoid introducing such a resource-specfic offset at this stage of maintenance if all xTyR combinations can be addressed by configuring z>1 SRS resource sets. However, to our understanding, a single SRS resource set configuration cannot be avoided for all xTyR combinations. 

	Apple 
	Fine to define 7/14 symbols gap as proposed by FL. 

On the resource-specific offset, we are open to discuss it. In our view, it is important to identify whether any use case can NOT be supported with two SRS resources set as mentioned by Ericsson. If no important use is identified, we would prefer not to introduce new feature at the maintainance phase.  

	Fujitsu
	Support Proposal 2.1-1.
As for QC’s proposal, we share the same view with Nokia. Besides, the proposal can be separately discussed.

	QC
	For the comments on multiple resource sets, only one A-SRS resource set can be configured at least in the following cases (38.214->6.2.1.2). We think this issue is critical to implementations. Pls check

1T2R:
   zero or one SRS resource set with resourceType in SRS-ResourceSet set to 'aperiodic' if the UE is not indicating a capability for [extension of aperiodic antenna switching SRS configuration]

2T4R:
-     zero or one SRS resource set configured with resourceType in SRS-ResourceSet set to 'aperiodic' if the UE is not indicating a capability for [extension of aperiodic antenna switching SRS configuration]

	Samsung
	We are fine with proposal.
[bookmark: _GoBack]Regarding QC’s proposal, we understand the issue, however, we think extending SRS resource set to multiples slots may require large spec impact, which should be avoided at maintainance phase. Furthermore, although 7/14 symbol gap may limit SRS resource allocation, we think A-SRS antenna switching can be supported at least for 480kHz. In our view, with one SRS resource set at least 1T2R, 2T4R, and 4T8R for 480kHz SCS can be supported, and with two SRS recource sets at least 1T2R, 1T4R, 2T4R, 2T6R, 2T8R, and 4T8R can be supported for 480kHz. Although SRS antenna switching for FR 2-2 may have some restriction, if there is no critical use case, we prefer not to introduce extending SRS resource set.





Applendix – Observations and Proposals
	Company
	Observations and Proposals from Contributions

	[InterDigital, Inc., 3]
	Observation 1: As the absolute switching time for 480/960 kHz is the same according to RAN4, there’s no motivation to decrease absolute time duration for the minimum guard period.
Proposal 1: Support Text proposal 1 to support 8 symbols for 480 kHz and 16 symbols for 960 kHz.
Text proposal 1 (38.214)
	Reason for change: Support SRS antenna switching for SCS 480kHz and 960kHz
Summary of change: Add values of Y for minimum guard period between two SRS resources of an SRS resource set for antenna switching for  and 
Consequence if not approved: SRS antenna switching is not supported for SCS 480kHz and 960kHz
[bookmark: _Hlk114683856]6.2.1.2	UE sounding procedure for DL CSI acquisition
*** Unchanged text omitted ***
For 1T2R, 1T4R or 2T4R, or 1T6R or 1T8R, 2T6R, 2T8R, 4T8R, the UE shall not expect to be configured or triggered with more than one SRS resource set with higher layer parameter usage set as 'antennaSwitching' in the same slot. For 1T=1R, 2T=2R or 4T=4R, the UE shall not expect to be configured or triggered with more than one SRS resource set with higher layer parameter usage set as 'antennaSwitching' in the same symbol.
The value of Y is defined by Table 6.2.1.2-1.
Table 6.2.1.2-1: The minimum guard period between two SRS resources of an SRS resource set for antenna switching
	

	

	Y [symbol]

	0
	15
	1

	1
	30
	1

	2
	60
	1

	3
	120
	2

	5
	480
	8

	6
	960
	16







	[Fujitsu, 5]
	Table 6.2.1.2-1: The minimum guard period between two SRS resources of an SRS resource set for antenna switching
	

	

	Y [symbol]

	0
	15
	1

	1
	30
	1

	2
	60
	1

	3
	120
	2

	5
	480
	7

	6
	960
	14



*** Unchanged text omitted ***

	[Ericsson, 6]
	Table 6.2.1.2-1: The minimum guard period between two SRS resources of an SRS resource set for antenna switching
	

	

	Y [symbol]

	0
	15
	1

	1
	30
	1

	2
	60
	1

	3
	120
	2

	5
	480
	7

	6
	960
	14



*** Unchanged text omitted ***

	[Huawei/HiSi, 8]
	Table 6.2.1.2-1: The minimum guard period between two SRS resources of an SRS resource set for antenna switching
	

	

	Y [symbol]

	0
	15
	1

	1
	30
	1

	2
	60
	1

	3
	120
	2

	5
	480
	7

	6
	960
	14



<Unchanged parts omitted>

	[NTT Docomo, 10]
	Table 6.2.1.2-1: The minimum guard period between two SRS resources of an SRS resource set for antenna switching
	

	

	Y [symbol]

	0
	15
	1

	1
	30
	1

	2
	60
	1

	3
	120
	2

	5
	480
	7

	6
	960
	14
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