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Introduction
During the discussions on TEI offline session and some offline discussion, some comments and feedbacks are received for our paper [1] with the title “Enable gNB to configure downgrading configuration of SRS for antenna switching”.
Based on the comments and feedbacks, it is common understanding in RAN1 that the issue needs to be solved. But there are different views on the final solution. Since there is no much online time for TEI discussion, it is better to have some email and offline discussion on the solution. Some discussion points on the detailed solution are listed in the following sections.
Discussion
How to formulate the solution
Based on the feedback from various companies, there two approaches to formulate the solution:
Approach 1: Based on the reporting of UE capability (Same as the proposal in OPPO’s tdoc R1-1911456 [1])
Approach 2: Change TS 38.214 to allow gNB to support additional configuration
Some new UE capability reporting may be still needed

Based FL’s email discussion and the online comments, the support of each approach is as follows:
Approach 1: 17 companies
OPPO, CMCC, ZTE, Nokia, Nokia Shanghai Bell, APT, AT&T, Xiaomi, Spreadtrum Communications, Huawei, HiSilicon, Ericsson, Qualcomm, Samsung, Lenovo, MediaTek, China Telecom, 
Approach 2: 1 company
vivo

Companies’ views are welcome
	Company
	View

	Samsung
	Either way is fine for us. In case that more flexibilities are required (for Rel-16 and for near future), we see some benefits from approach 2. Otherwise, we prefer to go with approach 1 given that it is stable already.

	
	

	
	




Detailed solution of Approach 1
 The solution is based on the tdoc R1-1911456 [1]. The proposal is the same as that in [1]:
Proposal: For the UE sounding procedure for DL CSI acquisition, Rel-16 supports the following UE capabilities in additional to Rel-15 UE capabilities
· t1r1-t1r2  
· t1r1-t1r2-t1r4
· t1r1-t1r2-t2r2-t2r4
· t1r1-t2r2
· t1r1-t2r2-t4r4

The corresponding TP is from [1] with two minor changes (marked by yellow) suggested by Samsung
· Correct a typo:  1T=1R/1t2r     ->    1T=1R/1T2R
· Add “with higher layer parameter usage set as 'antennaSwitching'” at the end of the 3rd paragraph to make it clear that the description is only for SRS used for DL CSI acquisition. 
· The reason is that for full power transmission, it is possible configure SRS resources with different number of ports in a set

------------------------------------------------------ TS 38.214 ---------------------------------------------------------------
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', the UE may be configured with one of the following configurations depending on the indicated UE capability supportedSRS-TxPortSwitch ('t1r2' for 1T2R, 't1r1-t1r2' for 1T=1R/1T2R, 't2r4' for 2T4R, 't1r4' for 1T4R, 't1r1-t1r2-t1r4' for 1T=1R/1T2R/1T4R, 't1r4-t2r4' for 1T4R/2T4R, 't1r1-t1r2-t2r2-t2r4' for 1T=1R/1T2R/2T=2R/2T4R, 't1r1' for 1T=1R, 't2r2' for 2T=2R, 't1r1-t2r2' for 1T=1R/2T=2R, or 't4r4' for 4T=4R, 't1r1-t2r2-t4r4' for 1T=1R/2T=2R/4T=4R):

-	For 1T2R, up to two SRS resource sets configured with a different value for the higher layer parameter resourceType in SRS-ResourceSet set, where each set has two SRS resources transmitted in different symbols, each SRS resource in a given set consisting of a single SRS port, and the SRS port of the second resource in the set is associated with a different UE antenna port than the SRS port of the first resource in the same set, or
-	For 2T4R, up to two SRS resource sets configured with a different value for the higher layer parameter resourceType in SRS-ResourceSet set, where each SRS resource set has two SRS resources transmitted in different symbols, each SRS resource in a given set consisting of two SRS ports, and the SRS port pair of the second resource is associated with a different UE antenna port pair than the SRS port pair of the first resource, or
-	For 1T4R, zero or one SRS resource set configured with higher layer parameter resourceType in SRS-ResourceSet set to 'periodic' or 'semi-persistent' with four SRS resources transmitted in different symbols, each SRS resource in a given set consisting of a single SRS port, and the SRS port of each resource is associated with a different UE antenna port, and
[bookmark: _Hlk493885834]-	For 1T4R, zero or two SRS resource sets each configured with higher layer parameter resourceType in SRS-ResourceSet set to 'aperiodic' and with a total of four SRS resources transmitted in different symbols of two different slots, and where the SRS port of each SRS resource in given two sets is associated with a different UE antenna port. The two sets are each configured with two SRS resources, or one set is configured with one SRS resource and the other set is configured with three SRS resources. The UE shall expect that the two sets are both configured with the same values of the higher layer parameters alpha, p0, pathlossReferenceRS, and srs-PowerControlAdjustmentStates in SRS-ResourceSet. The UE shall expect that the value(s) of the higher layer parameter aperiodicSRS-ResourceTrigger in each SRS-ResourceSet are the same, and the value of the higher layer parameter slotOffset in each SRS-ResourceSet is different. Or, 
-	For 1T=1R, or 2T=2R, or 4T=4R, up to two SRS resource sets each with one SRS resource, where the number of SRS ports for each resource is equal to 1, 2, or 4.
The UE is configured with a guard period of Y symbols, in which the UE does not transmit any other signal, in the case the SRS resources of a set are transmitted in the same slot. The guard period is in-between the SRS resources of the set.
If the indicated UE capability is 't1r4-t2r4', the The UE shall expect to be configured with the same number of SRS ports, either one or two, for all SRS resources in the SRS resource set(s) with higher layer parameter usage set as 'antennaSwitching'.

If the indicated UE capability is 't1r2', 't2r4', 't1r4', 't1r4-t2r4' For 1T2R, 1T4R or 2T4R, 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. If the indicated UE capability is 't1r1', or 't2r2', or 't4r4' 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.

-----------------------------------------------------------   END    -----------------------------------------------------------------

Support (17 companies)
OPPO, CMCC, ZTE, Nokia, Nokia Shanghai Bell, APT, AT&T, Xiaomi, Spreadtrum Communications, Huawei, HiSilicon, Ericsson, Qualcomm, Samsung, Lenovo, MediaTek, China Telecom, 
Have concern


Companies’ views are welcome
	Company
	View

	
	

	
	

	
	




Detailed solution of Approach 2

[vivo] To clarify our view, we are not against this proposal, our concern is about adding endless list of UE capabilities even the list of proposed new capabilities is not exhaustive yet! Thus our proposal is to introduce 1 Rel-16 related to capability which can solve downgraded feature. It can be clarified in 38214 that for a UE with certain capability gNB can configure reduced number of SRS resources or SRS ports to support downgraded capability. Since UE with higher capability has the hardware in place to support lower capability, thus it is only the matter of gNB configuration of number of SRS resources or number of SRS ports
Draft TP as below.

[bookmark: _Toc11352159][bookmark: _Toc20318049]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', the UE may be configured with one of the following configurations depending on the indicated UE capability supportedSRS-TxPortSwitch ('t1r2' for 1T2R, 't2r4' for 2T4R, 't1r4' for 1T4R, 't1r4-t2r4' for 1T4R/2T4R, 't1r1' for 1T=1R, 't2r2' for 2T=2R, or 't4r4' for 4T=4R):
-	For 1T2R, up to two SRS resource sets configured with a different value for the higher layer parameter resourceType in SRS-ResourceSet set, where each set has two SRS resources transmitted in different symbols, each SRS resource in a given set consisting of a single SRS port, and the SRS port of the second resource in the set is associated with a different UE antenna port than the SRS port of the first resource in the same set, or each set has one SRS resource for the UE supporting downgraded capability  or
-	For 2T4R, up to two SRS resource sets configured with a different value for the higher layer parameter resourceType in SRS-ResourceSet set, where each SRS resource set has two SRS resources transmitted in different symbols, each SRS resource in a given set consisting of two SRS ports, and the SRS port pair of the second resource is associated with a different UE antenna port pair than the SRS port pair of the first resource, or each set has one SRS resource with two SRS port or each set has two SRS resources with one SRS port each or each set has one SRS resource with one SRS port for the UE supporting downgraded capability or
-	For 1T4R, zero or one SRS resource set configured with higher layer parameter resourceType in SRS-ResourceSet set to 'periodic' or 'semi-persistent' with four SRS resources transmitted in different symbols, each SRS resource in a given set consisting of a single SRS port, and the SRS port of each resource is associated with a different UE antenna port, or each set has two SRS resources with one SRS port each or each set has one SRS resource with one SRS port for the UE supporting downgraded capability and
-	For 1T4R, zero or two SRS resource sets each configured with higher layer parameter resourceType in SRS-ResourceSet set to 'aperiodic' and with a total of four SRS resources transmitted in different symbols of two different slots, and where the SRS port of each SRS resource in the given two sets is associated with a different UE antenna port. The two sets are each configured with two SRS resources, or one set is configured with one SRS resource and the other set is configured with three SRS resources. The UE shall expect that the two sets are both configured with the same values of the higher layer parameters alpha, p0, pathlossReferenceRS, and srs-PowerControlAdjustmentStates in SRS-ResourceSet. The UE shall expect that the value of the higher layer parameter aperiodicSRS-ResourceTrigger or the value of an entry in AperiodicSRS-ResourceTriggerList in each SRS-ResourceSet is the same, and the value of the higher layer parameter slotOffset in each SRS-ResourceSet is different. Or each set has two SRS resources with one SRS port each or each set has one SRS resource with one SRS port and transmitted within a slot for the UE supporting downgraded capability. Or, 
-	For 1T=1R, or 2T=2R, or 4T=4R, up to two SRS resource sets each with one SRS resource, where the number of SRS ports for each resource is equal to 1, 2, or 4. For 4T=4R, one SRS resource with number of SRS ports equal to 2 or 1 can be configured for the UE supporting downgraded capability. For 2T=2R, one SRS resource with number of SRS ports equal to 1 can be configured for the UE supporting downgraded capability.
The UE is configured with a guard period of Y symbols, in which the UE does not transmit any other signal, in the case the SRS resources of a set are transmitted in the same slot. The guard period is in-between the SRS resources of the set.
If the indicated UE capability is 't1r4-t2r4', the UE shall expect to be configured with the same number of SRS ports, either one or two, for all SRS resources in the SRS resource set(s).
If the indicated UE capability is 't1r2', 't2r4', 't1r4', 't1r4-t2r4', 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. If the indicated UE capability is 't1r1', or 't2r2', or 't4r4' 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



----------------------------------------------------------------------------------------------------------------------------------------



Companies’ views are welcome
	Company
	View

	Samsung
	Generally fine with the TPs but would like to have separated sentences for the red parts to avoid any misunderstanding from the condition “for the UE supporting downgraded capability”. 
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