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1 Introduction
In this contribution, we summarize text proposals regarding SRS specification.
2 Summary of offline discussion
In Wednesday 16:00-17:00, we discussed following two topics.

No 25 the association between SRS antenna port and SRS resource
No consensus to change the specification
Current status is “Not essential”.
At first, we discussed about relationship between this issue and UL codebook. Consequence, there is no　relationship.

Next discussion was whether this relationship is needed or not.

If UE change antenna configuration such as (0, 1) (2, 3) combination during measurement, the UE is stupid UE.CATT strongly opposed to change the specification.

To CATT, nobody was able to clearly explain that this is an essential one.

No 13(additional periodicity issue),

No consensus in offline, we would like to try it again online using ZTE ‘s WF R1-1801127 
To add minimal periodicity such as {4,8,16,32,64} was majority opinion rather than  scheme (P={2,3,5,7} and multiples of P*2n where 0<=n<=9 )
.

We discussed using ZTE WF R1-1801127 including {4,8,16,32,64}, which is including use case background for {4,8,16,32,64} slot.
But Intel strongly opposed. They said that they didn’t understand the use case for {4, 8, 16, 32, 64} slot.

They declared that at least during offline they couldn’t agree.
No 19: SRS trigger offset between SRS request and SRS resource set RRC impact
Need to discuss online
There are two aspects.

· DCI or RRC signalling
-DCI

Huawei: 

NR supports to indicate the slot-level offset between the SRS request and the transmission of SRS resource set by DCI:
-RRC signalling:

Samsung: RRC signalling  rather than DCI.

A-SRS triggering offset X is configurable by RRC on a per SRS resource set basis

· Resource Set or Resource
-Resource Set:

Huawei, Samsung, ZTE, Sanechips
-Resource:
CATT: 
SRS trigger offset between SRS request and SRS transmission is configured per SRS resource not per SRS resource set.
--- Following were not discussed in official offline ---
No12: Full SRS bandwidth cannot be sounded within a slot for aperiodic SRS when configured with some values
No 26: additional text proposal for FFS of agreement.
No 4: Group hopping is defined with respect to the absolute symbol index
No17

No30

No 28

No 6
3 WF
4 Summary of text proposals
26 discussion points are summarized in following four tables.

Table 4.1
Summary for 38.211
	Section
	Company
	No
	Summary
	Memo

	6.2 Physical resources
	Vivo
	1
	SRS port definition is needed in 6.2 and 6.4.1.4.1
	Possible agreement is being captured. 
AI 7.2.1.1 has same discussion.

	
	OPPO,LG
	
	
	

	6.4.1.4.1 SRS resource
	Ericsson
	2
	More clear description to configure the starting position
	No consensus. 

	
	Huawei
	
	More clear description of SRS symbol-level configuration including starting position, taking into account repetition and symbol number.
	

	6.4.1.4.2 Sequence generation
	Huawei
	3
	Sequence length should be based on the SRS bandwidth configured by BSRS instead of 272
	Agreement was made

	
	Ericsson
	4
	Group hopping is defined with respect to the absolute symbol index
	Possible agreement is being captured 

	
	Ericsson
	5


	Corrections to the Cinit  and sequence hopping formula
	Possible agreement is being captured-> agreement as following one.

	
	Qualcomm
	
	when SRS-GroupSequenceHopping equals twoCorrections to the Cinit  
	Possible agreement is being captured

	
	
	
	Another proposal related to Ericsson’s proposal during online.
	Agreement was made including FFS

	
	ZTE
	6
	The sequence group number 
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or the sequence number 
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 should be a function of symbol index of a slot
	For further discussion some description was captured


	
	Vivo
	7
	No need to define sequence length. Modification of SRS sequence generation formula
	In Discussion Point No. 3 corresponding agreement was made.


	6.4.1.4.3 Mapping to physical resources
	Vivo
	8
	More clear description for SRS frequency hopping
	No consensus.

	
	Huawei ,LG oppose
	9
	Symbol number limitation used for aperiodic SRS transmission is needed
	No consensus

	
	ZTE
	10
	NR should support different ports of one SRS resource have different combs
	Not essential.

	
	ZTE
	11
	More clear description for hopping band width
	Editorial, Skipped

	
	LG
	12
	Full SRS bandwidth cannot be sounded within a slot for aperiodic SRS when configured with some values
	Not  consensus

	6.4.1.4.4 Sounding reference signal slot configuration
	ZTE
	13
	Additional SRS periodicity 4,8 and 16, China mobile (32,every power of 2 R1-1800545)
	For further discussion some description was captured
RRC impact

	
	Qualcomm
China mobile 
	
	
	


Table 4.2 Summary for 38.212

	Section
	Company
	No
	Summary
	Memo

	Section 7.3.1.1.2 Format 0_1
	OPPO


	14
	SRS request field is needed in DCI in 38.212 to be consistent with Subclause 6.2.1 of 38.214
	Skipped. Not responsibility of SRS

	Section 7.3.1.2.1 Format 1_0
	
	
	
	

	Section 7.3.1.2.2 Format 1_1
	
	
	
	


Table 4.3 Summary for 38.213

	Section
	Company
	No
	Summary
	Memo

	11.3 SRS switching
	OPPO
	15  Withdrawn
	It is redundant and inconsistent with Sub clause 6.2.1 of 38.214
	Withdrawn by OPPO


Table 4.4 Summary for 38.214

	Section
	Company
	No
	Summary
	Memo

	6.2.1 UE sounding procedure
	vivo
	28
	Additional detail configuration for aperiodic SRS.
	Newly added to be dicussed.

	
	Huawei


	16
	The SRS-SpatialRelationInfo should be used for the configuration of spatial domain transmission filter of SRS
LG has different view (They want to remove the sentence itself)
	Agreement was made


	
	Huawei
	17
	To avoid SRS triggering collision
	For further discussion: SRS triggering collision



	
	Mitsubishi 
	18
	To avoid collision between SRS and PUCCH
	No consensus

	
	Huawei
	19
	SRS trigger offset between SRS request and SRS resource set, affecting 38.212 section 7.3.1.1.2 and 7.3.1.2.2
	For further discussion: SRS trigger offset between SRS request and SRS resource set or SRS resource
RRC impact

	
	Vivo
	20
	More clear description for group and sequence hopping
	Editorial, Skipped

	
	OPPO
	21
	inconsistent with current agreement and more clear description regarding 1:maximum value of SRS resouces 2:P-SRS,SP-SRS and AP-SRS instead of type 0/type 1 SRS, 3:same Tx beam for beam management, 
	Editorial, Skipped

	
	CATT
	22
	More suitable spec location for the description of SRS time configuration (from 38.211 to 38.214) affecting 38.211
	Editorial, Skipped

	
	Nokia
	23
	Enhancement for SRS request value to reduce dynamic signalling overhead
	No consensus

	6.2.1.1 UE frequency hopping
	Huawei
	24
	More suitable spec location regarding frequency hopping of PUSCH (38.214 Section 6.2.1.1-> 6.3(suitable)) 
	Editorial, Skipped

	
	OPPO
	
	
	

	6.2.1.2 UE antenna switching
	Huawei
	25
	Necessity of an association between SRS port and UE antenna port for SRS antenna switching
	For further discussion: UE antenna switching
-> No consensus

	
	Samsung
	
	
	

	
	OPPO
	
	
	

	
	ZTE
	26
	More clear description to express guard time for antenna switching
	Agreement was made
For FFS, new text proposal was provided by Intel


	
	Intel
	
	
	

	
	Samsung
	
	
	

	
	Qualcomm
	
	
	

	6.2.1.3 UE sounding procedure between component carrier
	Huawei
	30
(newly added)
	Very long Text proposal based on R1-1800525 for other AI
	For further discussion:
 Text proposal was captured in the chairman’s note


· TS38.211
· 38.211 Section 6.2 SRS resource

· Discussion point No 1.

Company view for discussion point No1.
	Company Name
	Comments

	LGE
	Support

	
	


· Following possible agreement is being capture in chairman’s note.
Possible Agreement:
Agree to the following text proposal 38.211 Section 6.2:

The following antenna ports are defined for the uplink:

-
Antenna ports starting with 1000 for demodulation reference signals associated with PUSCH

-
Antenna ports starting with 2000 for demodulation reference signals associated with PUCCH
-
Antenna ports starting with 3000 for SRS
-
Antenna port 4000 for PRACH
Agree to the following text proposal 38.211 Section 6.4.1.4.1:

An SRS resource consists of

-
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, given by the higher layer parameter NrofSRS-Ports
Supporting opinion is majority.

LG: It is natural to differentiate port numbering as same as downlink.

Ericsson: opposes

Memo: Same discussion was done in other AI(7.2.1.1 Codeword mapping ).

In the AI 7.2.1.2, conclusion was FFS in Thursday online discussion.

This discussion can be handled by AI 7.2.1.1.

· vivo: SRS port definition
In LTE SRS share the same port as DMRS, however SRS can be used for code-book based transmission, non-codebook based transmission, beam management and beam switching in NR. Linkage between DMRS and SRS may not exist. Consequently, separate SRS port definition should be introduced.

	Text proposal No.1 for TS 38.211 Section 6.2
The following antenna ports are defined for the uplink:

-
Antenna ports starting with 1000 for demodulation reference signals associated with PUSCH

-
Antenna ports starting with 2000 for demodulation reference signals associated with PUCCH
-
Antenna ports starting with 3000 for SRS
-
Antenna port 4000 for PRACH



It is related to above text proposal.
	Text proposal for TS 38.211 Section 6.4.1.4.1
An SRS resource consists of

-

[image: image7.wmf]{

}

4

,

2

,

1

SRS

ap

Î

N

 antenna ports 
[image: image8.wmf]{

}

1

0

SRS

ap

-

=

N

i

i

p

, 
[image: image9.wmf]{

}

,...

3001

,

3000

Î

i

p


, given by the higher layer parameter NrofSRS-Ports



· OPPO: SRS port definition
	Text proposal No.2  for TS 38.211 Section 6.2
The frame structure and physical resources the UE shall use when transmitting in the uplink transmissions are defined in Clause 4.

The following antenna ports are defined for the uplink:

-
Antenna ports starting with 1000 for demodulation reference signals associated with PUSCH

-
Antenna ports starting with 2000 for demodulation reference signals associated with PUCCH

-
Antenna port 4000 for PRACH
-
Antenna ports starting with 5000 for sounding reference signals



It is related to above text proposal.
	Text proposal for TS 38.211 Section 6.4.1.4.1

An SRS resource consists of

-
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, given by the higher layer parameter NrofSRS-Ports
-
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· ZTE: SRS port definition
Proposal: Different antenna port indices should be used for SRS, PUSCH and UL DMRS

(R1-1800114) NR introduces UL DMRS ports 1000 - 1011 but only supports maximum 4 PUSCH ports.  for non-codebook based PUSCH transmission, each SRS resource with one antenna port corresponds to one PUSCH port or one DMRS port, and those resources within the SRS resource set may have the same SRS port index 1000 but corresponds to different PUSCH antenna ports or DMRS antenna ports (may not be 1000). In such case, PUSCH/DMRS antenna port index does not match with SRS antenna port index
· 38.211 Section 6.4.1.4.1 SRS resource

· Discussion point No 2.
Company view for discussion point No2.

	Company Name
	Comments

	
	

	
	


In Monday night, We discussed based on Huawei’s proposal2 and table.

Ericsson: I don’t think essential.

LG: It is essential.

Conclusion was no consensus.
· Ericsson: More clear description to configure the starting position 
Since the SRS resource is contained within the last 6 symbols of the slot, what is specifically configured by the high layer parameter SRS-ResourceMapping is an offset 
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Proposal1 Modify the paragraph which defines the starting position of the SRS resource in the time domain, in Section 6.4.1.4.1 of TS 38.211 as

	Text proposal for TS 38.211 Section 6.4.1.4.1
-
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, the starting position within a slot of the SRS resource in the time domain is 
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 counts symbols backwards from the end of the slot and it is contained in the higher layer parameter SRS-ResourceMapping



· Huawei: More clear description of SRS symbol-level configuration including starting position
In RAN1#91[1], it was agreed that SRS-ResourceMapping is used to capture time domain start position in terms of OFDM symbol location of the SRS resource within a slot including number of OFDM symbols (1, 2, or 4 per SRS resource), and also includes repetition factor (1,2,or 4) indicating number of OFDM symbols within an SRS resource where the subcarrier mapping is repeated across symbols. For symbol-level configuration, the following design principle should be guaranteed:

Proposal 2: NR supports symbol-level configuration for SRS, as in Table 1, including jointly encoded SRS starting symbol, SRS resource symbol number, SRS repetition factor.

Table 1: UE Specific SRS symbol configuration

	SRS-ResourceMapping 
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	SRS symbol number
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[image: image28.wmf]SRS

D

-5
	2
	1

	11 – 15
	
[image: image29.wmf]SRS

D

-10
	2
	2

	16 – 18
	
[image: image30.wmf]SRS

D

-13
	4
	1

	19 – 21
	
[image: image31.wmf]SRS

D

-16
	4
	2

	22 – 24
	
[image: image32.wmf]SRS

D

-19
	4
	4

	25 – 31
	reserved
	reserved
	reserved


	Text proposal for TS 38.211 Section 6.4.1.4.1
An SRS resource consists of

-
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, given by the higher layer parameter NrofSRS-Ports
-

[image: image36.wmf]{

}

4

,

2

,

1

SRS

symb

Î

N

 consecutive OFDM symbols contained in the higher layer parameter SRS-ResourceMapping
-

[image: image37.wmf]0

l
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, the frequency-domain starting position of the sounding reference signal
-     R, the repetition factor, indicating number of OFDM symbols within an SRS resource where the subcarrier mapping is repeated across symbols.

The 
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 and R are configured by higher layer parameter SRS-ResourceMapping as in Table 6.4.1.4.1-1.

Table 6.4.1.4.1-1: SRS symbol configuration.

SRS-ResourceMapping 
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· 38.211 Section 6.4.1.4.2 Sequence generation
· Discussion point No 3.
Company view for discussion point No3.

	Company Name
	Comments

	
	

	
	


Sony said this is editorial. Mostly no discussion about this in Monday night.

In Tuesday, following agreement was captured.

Agreement:
Agree to the following text proposal for TS 38.211 Section 6.4.1.4.2

The sounding reference signal sequence for an SRS resource shall be generated according to
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where
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 is given by cause 6.4.1.4.3, 
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is given by clause 5.2.2
 and the transmission comb number 
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 is contained in the higher-layer parameter SRS-TransmissionComb. The cyclic shift 
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 is given by the higher layer parameter SRS-CyclicShiftConfig. The maximum number of cyclic shifts is 
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· Huawei: Sequence length should be based on the SRS bandwidth configured by BSRS instead of 272
Background:
	RAN1 NR Ad Hoc Meeting #3 Agreement:
Confirm the working assumption

· SRS sequence for NR is supported for up to 272 PRBs by using LTE SRS sequences generation equation

· Note: 272 PRBs corresponds to the maximum bandwidth support by NR
· FFS: On the set of supported SRS bandwidths


Based on the agreement, the maximum length of SRS sequence should support 272 PRB and the sequence generation is the same as in LTE. Therefore, the actual sequence length should base on the SRS bandwidth configured by BSRS instead of 272. Moreover, we have proposed to remove 
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 for the generation of low-PAPR sequence since it is not necessary for NR, and the text proposal can be found in draft CR [5].

	Text proposal for TS 38.211 Section 6.4.1.4.2

The sounding reference signal sequence for an SRS resource shall be generated according to
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where
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is given by clause 5.2.2
 and the transmission comb number 
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· Discussion point No 4.
Company view for discussion point No4.

	Company Name
	Comments

	ZTE, Sanechips
	The proposal 2 is the same as ZTE which is listed in Discussion point No.6

	Intel
	For group hopping 
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Sony said this is editorial. But ZTE said “this is related to discussion point 6 and this is not editorial”.

From Ericsson’s proposal2, following possible agreement was captured.

Possible Agreement:
The group hopping is defined with respect to the absolute symbol index 
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Agree to the following text proposal for 38.211 Section 6.4.1.4.2

-
if SRS-GroupSequenceHopping equals ‘groupHopping’, group hopping but not sequence hopping shall be used and 
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where the pseudo-random sequence 
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CATT: Editorial or not?

· Ericsson: Group hopping is defined with respect to the absolute symbol index
Proposal2   The group hopping is defined with respect to the absolute symbol index 
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The proposed correction to the group hopping formula is summarized in the following text proposal, which also includes some minor editorial changes. 
Proposal3 Modify the paragraph which defines the group hopping formula for SRS sequence generation, in Section 6.4.1.4.2 of TS 38.211 as

	Text proposal for TS 38.211 Section 6.4.1.4.2
-
if SRS-GroupSequenceHopping equals ‘groupHopping’, group hopping but not sequence hopping shall be used and 
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where the pseudo-random sequence 
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 is defined by clause 5.2.1 and shall be initialized with 
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· Discussion point No 5.
Company view for discussion point No5.

	Company Name
	Comments

	Mitsubishi Electric
	According to our new text proposal in R1-1801029 (updated from 1800616), we agree with Qualcomm’s proposal, i.e., 
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	ZTE, Sanechips
	(R1-1800116)If 
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 is removed, the formula is the same as 
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for initialization of v. So we prefer this simple formula.


Discussion No5 includes Ericsson’s proposal and Qualcomm proposal. The condition is different.

Ericsson :if SRS-GroupSequenceHopping equals ‘sequenceHopping’
Qualcomm :When SRS-GroupSequenceHopping equals two
 Two possible agreement  were captured as follows. The first one is based on Ericsson’s proposal 4.The other is based on Qualcomm’s proposal2.
Possible Agreement:
The sequence hopping is defined with respect to the absolute symbol index 
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The pseudo-random sequence 
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Sequence hopping can be applied, i.e., the sequence hopping formula is nonzero when 
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No comment on Monday. Then it became 9pm. 
Possible Agreement:
Proposal 2: For the initialization of sequence number v, when SRS-GroupSequenceHopping equals two use 
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Huawei: Sequence range give influence to Sequence hopping 
Agreement
Agree to the following text proposal for 38.211 Section 6.4.1.4.2

-
if SRS-GroupSequenceHopping equals ‘sequenceHopping’, sequence hopping but not group hopping shall be used and
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where the pseudo-random sequence 
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For further discussion: The sequence group number 
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 should be a function of symbol index of a slot
· Ericsson: corrections to the sequence hopping formula　　
Proposal 4 The sequence hopping is defined with respect to the absolute symbol index 
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The definition of the initialization 
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Proposal 5 The pseudo-random sequence 
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As noted in Section 5.2.2 of TS 38.211 [1], each group contains two base sequences (
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Proposal 6 Sequence hopping can be applied, i.e., the sequence hopping formula is nonzero when 
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The proposed corrections to the sequence hopping formula are summarized in the following text proposal, which also includes some minor editorial changes.

Proposal 7Modify the paragraph which defines the sequence hopping formula for SRS sequence generation, in Section 6.4.1.4.2 of TS 38.211 as

	Text proposal for TS 38.211 Section 6.4.1.4.2
-
if SRS-GroupSequenceHopping equals ‘sequenceHopping’, sequence hopping but not group hopping shall be used and
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where the pseudo-random sequence 
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· Qualcomm
For the initialization of sequence number v, when SRS-GroupSequenceHopping equals two, LTE was using an RRC-configured parameter 
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Proposal 2: For the initialization of sequence number v, when SRS-GroupSequenceHopping equals two use 
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	No text proposal


· ZTE
(116)For the initialization of sequence number v 
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· Discussion point No 6.
Company view for discussion point No6.

	Company Name
	Comments

	Ericsson
	The ZTE proposal is already covered by Discussion points 4 and 5.

	
	


Ericsson: this has been just resolved by above agreement.

Qualcomm: The intension is not clear.

No consensus.

· ZTE: The sequence group number 
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 should be a function of symbol index of a slot
Proposal: The sequence group number 
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 should be a function of symbol index of a slot rather than a function of symbol index within a SRS resource.
	Text proposal for TS 38.211 Section 6.4.1.4.2
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The sequence group 
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 in clause 5.2.2 depends on the higher-layer parameter SRS-GroupSequenceHopping. The SRS sequence identity 
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-
if SRS-GroupSequenceHopping equals zero, neither group, nor sequence hopping shall be used and 
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-
if SRS-GroupSequenceHopping equals one, group hopping but not sequence hopping shall be used and 
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where the pseudo-random sequence 
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 is defined by clause 5.2.1 and shall be initialized with 
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-
if SRS-GroupSequenceHopping equals two, sequence hopping but not group hopping shall be used and
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where the pseudo-random sequence 
[image: image147.wmf])

(

i

c

 is defined by clause 5.2.1 and shall be initialized with 
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at the beginning of each radio frame
.



· Discussion point No 7.
Company view for discussion point No7.

	Company Name
	Comments

	Ericsson
	Already covered by above TPs

	
	


· vivo : No need to define sequence length
	Text proposal for TS 38.211 Section 6.4.1.4.2

The sounding reference signal sequence for an SRS resource shall be generated according to
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...

-
if SRS-GroupSequenceHopping equals two, sequence hopping but not group hopping shall be used and 
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· 38.211 Section 6.4.1.4.3 Mapping to physical resources
· Discussion point No 8.
Company view for discussion point No8.

	Company Name
	Comments

	
	

	
	


Sony sail that this is editorial.

No consensus.
· vivo: More clear description for SRS frequency hopping
	Text proposal for TS 38.211 Section 6.4.1.4.3
If 
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where 
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 is given by Table 6.4.1.4.3-1,



· Discussion point No 9
Company view for discussion point No9.

	Company Name
	Comments

	LGE
	Objected because unused symbol cannot even be reused for other purpose if SRS is not transmitted, i.e., no need to optimize this issue.

	Ericsson
	Proposal 1 Not sure why this is needed. 38.211 already says the following:

Proposal 2 The quantity 
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 counts the number of SRS transmissions. For the case of an SRS resource configured as aperiodic by the higher layer parameter SRS-ResourceConfigType, it is given by 
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 symbol SRS resource is transmitted.

Where l’ = 0, 1, …, 
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-1 so, n_SRS is already constrained.

	ZTE, Sanechips
	It is the same issue with Dicussion point 11 and 12. we list our views in No 11.



Sony sail that this is editorial.But it was discussed.
Ericsson: Why additional description is needed?

CATT: also has a concern.
· Huawei: Symbol number limitation used for aperiodic SRS transmission is needed
Proposal 3: The symbols used for aperiodic SRS transmission should be limited to the minimum number between
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	Text proposal for TS 38.211 Section 6.4.1.4.3 

For the case of an SRS resource configured as aperiodic by the higher layer parameter SRS-ResourceConfigType, it is given by 
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 is the repetition factor and is contained in the higher layer parameter SRS-ResourceMapping.

For the case of an SRS resource configured as periodic or semi-persistent by the higher layer parameter SRS-ResourceConfigType, the SRS counter is given by
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for slots that satisfy 
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· Discussion point No 10
Company view for discussion point No10.

	Company Name
	Comments

	Ericsson
	This seems like an optimization, and the justification is not clear.

	ZTE, Sanechips
	LTE supports this feature. NR should not be worse than LTE.


Sony said it is not essential.

· ZTE: NR should support different ports of one SRS resource have different combs
Proposal : NR should support the case that different ports of one SRS resource have different combs, especially for 4 port SRS resource.
Specifically, we propose one 4 port SRS resource can be configured with one comb or two combs when KTC = 2 or 4. The corresponding text proposal is following.

	Text proposal for TS 38.211 Section 6.4.1.4.3
Frequency hopping of the sounding reference signal is configured by the parameter 
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The quantity 
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The frequency domain shift value 
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 adjusts the SRS allocation to align with the CRB grid in multiples of four and is contained in the higher layer parameter SRS-FreqDomainPosition. The transmission comb offset
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is contained in the higher layer parameter SRS-TransmissionComb and 
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 is a frequency position index.


· Discussion point No 11
Company view for discussion point No11.

	Company Name
	Comments

	LGE
	Modification is required to ensure full-band intra-slot hopping for aperiodic SRS for all C_SRS, but this issue is a sub-set of Discussion point No.12, so it is better to be discussed in the next issue No 12.

	Ericsson
	This is a simple proposal, and provides some clarification. N_s is undefined. Is the intention 
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	ZTE, Sanechips
	Sorry for the typo. The formula should be 
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Completely editorial. Discussion was skipped.
· ZTE: More clear description for hopping band width
clarification for full hopping bandwidth is needed in TS 38.211
	Text proposal for TS 38.211 Section 6.4.1.4.3
...
and where 
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 counts the number of SRS transmissions. For the case of an SRS resource configured as aperiodic by the higher layer parameter SRS-ResourceConfigType, it is given by 
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 symbol SRS resource is transmitted. The configured parameters should satisfy
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 is the repetition factor and is contained in the higher layer parameter SRS-ResourceMapping.


· Discussion point No 12
Company view for discussion point No12.

	Company Name
	Comments

	LGE
	For aperiodic SRS, support one of the following alternatives: 

· Alt 1. The number of SRS subbands is given by N/R, where N: the number of SRS symbols, R: the number of SRS repetitions within a slot.

· Alt 2. An offset is introduced for the SRS counter.

· Alt 3. A UE is not expected to be configured with an aperiodic SRS resource with intra-slot hopping that cannot sound the full SRS bandwidth within a slot.

Alt 4. Override CSRS with C'SRS if the SRS cannot sound the full SRS bandwidth within a slot.

	Ericsson
	The text proposal below is overly complicated. We don’t see the need.

We support Alt-3 above; however, no text proposal is needed. It is captured already in the text proposal for Discussion Point 11:

  The configured parameters should satisfy
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	ZTE, Sanechips
	Please see our view in point No 11.  Sorry for the typo. The formula should be 
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	Huawei
	From our perspective, there is no need to restrict AP-SRS to sound ALL bandwidth within a slot. If configured AP-SRS resource with 2 or 4 symbols can sound 2 or 4 parts of UL BW, it can be still up to gNB since the gNB can use sounded PRBs for UL scheduling at least. And additional AP-SRS resource(s) can sound missing parts, if needed by gNB. 

Only clarification/decision from RAN1 is how to support like 2/3 hops with 4 symbols.  From our perspective, we don’t want to rule out the support of 3 hops. So the simple change is 

Alt 4: 
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HW, Ericsson, LGE, ZTE has commented about this issues.
In Monday online, CATT said something. Then we moved to next. 

No consensus. No possible agreement.

Alt1:  

Ericsson opposes due to complicated.

Alt3: Ericsson
Alt4: Huawei
· LG full SRS bandwidth cannot be sounded within a slot for aperiodic SRS when configured with some values
[image: image198.emf]RB＼time 0 1 2 3 4

0 1 0 0 0 0

1 1 0 0 0 0

2 1 0 0 0 0

3 1 0 0 0 0

4 0 0 0 1 0

5 0 0 0 1 0

6 0 0 0 1 0

7 0 0 0 1 0

8 0 1 0 0 0

9 0 1 0 0 0

10 0 1 0 0 0

11 0 1 0 0 0

12 0 0 0 0 1

13 0 0 0 0 1

14 0 0 0 0 1

15 0 0 0 0 1

16 0 0 1 0 0

17 0 0 1 0 0

18 0 0 1 0 0

19 0 0 1 0 0

5thsymbol within a slot is not supported, 

so that full bandwidth for aperiodic SRS 

cannot be sounded in this example

Max 4 symbols are 

supported in NR


Proposal to improve the issue.
Alt 1. SRS subband size and the number of SRS subbands for intra-slot hopping are determined by evenly dividing the SRS bandwidth 
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For aperiodic SRS, support one of the following alternatives: 　Among following alternatives LGE recommended Alt1.
Alt 1. The number of SRS subbands is given by N/R, where N: the number of SRS symbols, R: the number of SRS repetitions within a slot.

Alt 2. An offset is introduced for the SRS counter.

Alt 3. A UE is not expected to be configured with an aperiodic SRS resource with intra-slot hopping that cannot sound the full SRS bandwidth within a slot.

Alt 4. Override CSRS with C'SRS if the SRS cannot sound the full SRS bandwidth within a slot.
	Text proposal for TS 38.211 Section 6.4.1.4.3
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For the case of an SRS resource configured as periodic or semi-persistent by the higher layer parameter SRS-ResourceConfigType, the SRS counter is given by
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· 38.211 Section 6.4.1.4.4 Sounding reference signal slot configuration
· Discussion point No 13
Company view for discussion point No13.

	Company Name
	Comments

	Ericsson
	The intention is to support flexible DL/UL slot configurations. However, this will only support configurations of length L = 4, i.e., L, L*2, L*4. Why not L*8, L*16, L*32, L*64, etc.?

Also, what about other DL/UL slot configurations with different L? Many such configurations have been agreed in RAN1#91.

	Samsung
	Given that the current NR DL-UL configuration support full flexibility, there might be holes if the SRS periodicity values are limited. However, we are not sure what kind of benefits can be obtained this full flexibility. Furthermore, it should be noted that UE behaviour on the collision between RS periodicity and DL-UL configuration was already defined and the system will work with the current values of periodicities. If additional periodicity values are required, we prefer to have minimal update, e.g. {4, 8, 16}, etc.


China mobile added 32, 64.

ZTE: This is more than enhancement.  Introducing additional periodicities is essential to NR deployment
Memo: The flexibility of UL/DL configuration is point.

Following description from Ericsson was captured in the chairman’s note.

For further discussion:
· Support SRS periodicities of P={2,3,5,7} and multiples of P*2n where 0<=n<=9 

· Introduce periodicities of 4,8, and 16 for SRS periodicity and the corresponding slot offsets. RRC parameter SRS-SlotConfig in 38.331 should include the additional SRS periodicities i.e. {1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 160, 320, 640, 1280, 2560}
[Ericsson] To aid discussion, here is a table of periodicity values according to the first bullet above. It can be further discussed what values of n should be supported, perhaps with different max(n) for each SCS and/or base periodicity value (2,3,5,7).

	n
	Periodicity Values

	0
	2
	3
	5
	7

	1
	4
	6
	10
	14

	2
	8
	12
	20
	28

	3
	16
	24
	40
	56

	4
	32
	48
	80
	112

	5
	64
	96
	160
	224

	6
	128
	192
	320
	448

	7
	256
	384
	640
	896

	8
	512
	768
	1280
	1792

	9
	1024
	1536
	2560
	3584


Sony:TS38.211 Table 6.4.1.4.2-1:SRS time configuration(1,2,5,10,20,40,80,160,320,640,1280,2560) doesn’t care about SCS. The basic concept is that it can be apply to all SCS.

Current spec based on P=5,   5*2n .  

In Wednesday morning session for CSI reporting,  

For your information, additional 4,8,16 periodicity for CSI reporting was agreed.

There was a discussion whether 4,8,16 for SRS in the AI(CSI reporting), which was not agreed.
	n
	Periodicity Values

	0
	2(Already)
	3
	5(Already)
	7

	1
	4
	6
	10(Already)
	14

	2
	8
	12
	20(Already)
	28

	3
	16
	24
	40(Already)
	56

	4
	32
	48
	80(Already)
	112

	5
	64
	96
	160(Already)
	224

	6
	128
	192
	320(Already)
	448

	7
	256
	384
	640(Already)
	896

	8
	512
	768
	1280(Already)
	1792

	9
	1024
	1536
	2560(Already)
	3584(exceeds current max:2560 not exeeds maximam 13 bit 8191)


Possible offline agreement:
Support SRS periodicities of P={2,3,5,7} and multiples of P*2n 
where 0<=n<=X for P=2, 0<=n<=X for P=3, 0<=n<=X for P=7
· ZTE: Additional SRS periodicity and slot offset

To meet higher NR requirements, NR needs more flexible slot structure to adapt to different numerologies and shorter latency on both data and CSI measurement/feedback.　
Proposal 1: Add periodicity values of 4, 8 and 16 to the RRC parameter SRS-SlotConfig in 38.331 i.e. {1, 2, 4, 5, 8, 10, 16, 20, 40, 80, 160, 320, 640, 1280, 2560} and update the following table in 38.211:

	No text proposal


· Qualcomm: Additional SRS periodicity and slot offset
Proposal 1: Introduce periodicities of 4,8, and 16 for SRS periodicity and the corresponding slot offsets.

	No text proposal


· TS38.212

· Discussion point No 14(It is not SRS AI responsibility)
Company view for discussion point No14.

	Company Name
	Comments

	
	

	
	


It was skipped. Not responsibility of SRS
· 38.212 Section 7.3.1.1.2 Format 0_1 (It is not SRS responsibility)
· OPPO: SRS request field is needed
Proposal: SRS request field is needed in DCI format 0_0 and 1_0 in 38.212 to be consistent with Subclause 6.2.1 of 38.214.
	Text proposal for TS 38.212 Section 7.3.1.1.2

Antenna ports – number of bits determined by the following
-
2 or 4 bits as defined by Tables 7.3.1.1.2-6/7, if PUSCH-tp=Enabled;
-
3 bits as defined by Tables 7.3.1.1.2-8/9/10/11, if PUSCH-tp=Disabled, DL-DMRS-config-type=1, and DL-DMRS-max-len=1, where the value of SRS resource indicator field indicates the corresponding table to use;
-
4 bits as defined by Tables 7.3.1.1.2-12/13/14/15, if PUSCH-tp=Disabled, DL-DMRS-config-type=1, and DL-DMRS-max-len=2, where the value of SRS resource indicator field indicates the corresponding table to use;
-
4 bits as defined by Tables 7.3.1.1.2-16/17/18/19, if PUSCH-tp=Disabled, DL-DMRS-config-type=2, and DL-DMRS-max-len=1, where the value of SRS resource indicator field indicates the corresponding table to use;
-
5 bits as defined by Tables 7.3.1.1.2-20/21/22/23, if PUSCH-tp=Disabled, DL-DMRS-config-type=2, and DL-DMRS-max-len=2, where the value of SRS resource indicator field indicates the corresponding table to use.
where the number of CDM groups without data of values 1, 2, and 3 in Tables 7.3.1.1.2-6 to 7.3.1.1.2-23 refers to CDM groups {0}, {0,1}, and {0, 1,2} respectively.
-
SRS request – 2 bits as defined in Subclause 6.2.1 of [6,38.214].
-
CSI request – 0, 1, 2, 3, 4, 5, or 6 bits determined by higher layer parameter ReportTriggerSize.



· 38.212 Section 7.3.1.2.1 Format 1_0 (It is not SRS responsibility)
· OPPO: SRS request field is needed
	Text proposal for TS 38.212 Section 7.3.1.2.1
DCI format 1_0 is used for the scheduling of PDSCH in one DL cell. 

The following information is transmitted by means of the DCI format 1_0:
-
Identifier for DCI formats – [1] bits
-
Frequency domain resource assignment – [
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] bits
-
Time domain resource assignment – X bits
-
VRB-to-PRB mapping – 1 bit
-
Modulation and coding scheme – [5] bits as defined in section x.x of [6, TS38.214]
-
New data indicator – 1 bit
-
Redundancy version – [2] bits as defined in section x.x of [6, TS38.214]
-
HARQ process number – [4] bits
-
Downlink assignment index – 2 bits as defined in section 9.1.3 of [5, TS38.213]


TPC command for scheduled PUCCH – [2] bits as defined in section x.x of [5, TS38.213]-
Antenna port(s)
-
SRS request – 2 bits as defined in Subclause 6.2.1 of [6, 38.214].
-
PUCCH resource indicator – [2] bits as defined in section x.x of [5, TS38.213]
-
PDSCH-to-HARQ_feedback timing indicator – [3] bits as defined in section x.x of [5, TS38.213] 



· 38.212 Section 7.3.1.2.2 Format 1_1 (It is not SRS responsibility)
· OPPO: SRS request field is needed
	Text proposal for TS 38.212 Section 7.3.1.2.2
-
Transmission configuration indication – 0 bit if higher layer parameter tci-PresentInDCI is not enabled; otherwise 3 bits as defined in section x.x of [6, TS38.214].
-
SRS request – 2 bits as defined in Subclause 6.2.1 of [6, 38.214].



· TS38.213

· 38.213 Section 11.3 SRS transmission indication

· Discussion point No 15(Withdrawn)
Company view for discussion point No15.

	Company Name
	Comments

	
	

	
	


· OPPO: It is redundant and inconsistent with Sub clause 6.2.1 of 38.214.
	Text proposal for TS 38.213 Section 11.3
A UE configured with higher layer parameter typeA-SRS-TPC-PDCCH-Group is provided by higher layer parameter srs-CC-SetIndexlist a number of sets of serving cells without PUSCH/PUCCH transmission. For each set of serving cells, the UE is provided an index for the set by higher layer parameter cc-SetIndex and an index for each serving cell in the set by higher layer parameter cc-IndexInOneCC-Set. 

For a 2 bit SRS request field in DCI format 2_3 for serving cells without PUSCH/PUCCH transmission, the SRS request field is defined in Subclause 6.2.1 of [6, 38.214].




· TS38.214

· 38.214 Section 6.2.1 UE sounding procedure
· Discussion point No 16
Company view for discussion point No16.

	Company Name
	Comments

	LGE
	We proposed to delete the sentence itself below, since it is already duplicated with the subsequent phrases for target periodic, semi-persistent, and aperiodic SRS cases in more details.


	
	


The following agreement was made.

Agreement:
Agree on the following text proposal for TS 38.214 Section 6.2.1

The UE may be configured by the higher layer parameter SRS-ResourceMapping with an SRS resource occupying a location within the last 6 symbols of the slot. 

When PUSCH and SRS are transmitted in the same slot, the UE may be configured to transmit SRS after the transmission of the PUSCH and the corresponding DM-RS.

A UE may be configured to transmit one or more precoded SRS on configured SRS resource(s), where the transmission of precoded SRS is based on precoder determination computed on the reference signals indicated by the higher layer parameters SRS-SpatialRelationInfo. 

· Huawei : The SRS-SpatialRelationInfo should be used for the configuration of spatial domain transmission filter of SRS
	RAN1#89 Agreement:
· When UE beam correspondence holds,

· NR supports the indication for a configured SRS resource, where the transmission of the SRS resource is performed with the same spatial filtering as the one used for the reception of the indicated DL RS

· The indication can be based on CSI-RS resource, 

· FFS: signaling details (e.g., a low overhead mechanism, reciprocal QCL (if supported))
· FFS: The indication via MAC CE and/or DCI

· NR supports a UL RS indication for a configured SRS resource, where UE transmits the SRS using the beam used for transmitting the indicated UL RS

· The UL RS indication can be SRI (SRS resource indicator), at least

· FFS: The indication via MAC CE and/or DCI

· 


Based on the agreement and TS38.214, the SRS-SpatialRelationInfo should be used for the configuration of spatial domain transmission filter of SRS. Moreover, SRS-AssocCSIRS should be used to configured the associated CSI-RS for determining the precoding of non-codebook based SRS. 

	Text proposal for TS 38.214 Section 6.2.1

The UE may be configured by the higher layer parameter SRS-ResourceMapping with an SRS resource occupying a location within the last 6 symbols of the slot. 

When PUSCH and SRS are transmitted in the same slot, the UE may be configured to transmit SRS after the transmission of the PUSCH and the corresponding DM-RS.

A UE may be configured to transmit one or more precoded SRS on configured SRS resource(s), where the transmission of precoded SRS is based on precoder determination computed on the reference signals indicated by the higher layer parameters SRS-AssocCSIRS. 




· LGE : proposal to delete the sentence itself

	


· Discussion point No 17
Company view for discussion point No17.

	Company Name
	Comments

	
	

	
	


Ericsson: The figure is related to offset?

· Huawei: To avoid SRS triggering collision
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Proposal 5:  A UE configured for aperiodic SRS transmission is not expected to receive SRS triggering events associated with different values of aperiodic SRS transmission parameters, as configured by higher layer signaling, for the same slot.

	Text proposal for TS 38.214 v15.0.0 Section 6.2.1

If a UE is configured with the higher layer parameter SRS-AssocCSIRS and with the higher layer parameter ulTxConfig set to ‘NonCodebook’, the UE may be configured with a NZP CSI-RS resource where a NZP-CSI-RS-ResourceConfigId is associated with an SRS resource set.  

A UE shall not transmit SRS when semi-persistent and periodic SRS are configured in the same symbol(s) with short PUCCH carrying only CSI reports, or if aperiodic SRS is configured and short PUCCH consists of beam failure request. In the case that SRS is not transmitted due to overlap with short PUCCH, only the SRS symbol(s) that overlap with short PUCCH symbol(s) are dropped. Short PUCCH shall not be transmitted when aperiodic SRS happens to overlap in the same symbol with semi-persistent or periodic short PUCCH carrying semi-persistent/periodic CSI report only. 

A UE is not expected to be configured with aperiodic SRS and short PUCCH with aperiodic CSI report in the same symbol. 

A UE is not expected to be configured with SRS and PUSCH/UL DMRS/UL PTRS/Long PUCCH in the same symbol.
A UE configured for aperiodic SRS transmission is not expected to receive SRS triggering events associated with different values of aperiodic SRS transmission parameters, as configured by higher layer signaling, for the same slot.

Trigger type 0 SRS configuration of a UE in a serving cell for SRS periodicity, T SRS, and SRS slot offset, Toffset, is defined in Table 6.2.1-2.




· Discussion point No 18
Company view for discussion point No18.

	Company Name
	Comments

	
	

	
	


· Mitsubishi: To avoid collision between SRS and PUCCH

Proposal: If simultaneous transmission of SRS and PUCCH is indicated by higher layer, short or long PUCCH can be shifted in time domain by [X] symbols when it collides with SRS
	Text proposal for TS 38.214 Section 6.2.1
If simultaneous transmission of SRS and PUCCH is indicated by higher layer, short or long PUCCH can be shifted in time domain by [X] symbols when it collides with SRS


· Discussion point No 19
Company view for discussion point No19.

	Company Name
	Comments

	Samsung
	Our proposal is to use RRC only as:

· A-SRS triggering offset X is configurable by RRC on a per SRS resource set basis

The offset X is measured in slots

	ZTE, Sanechips
	Like CSI-RS, the slot offset can be jointly informed with SRS request.  Support X is configured per SRS resource set.


Samsung: RRC signalling is enough.

Chairman: It may give some diversity using RRC signalling and DCI.
· Huawei: SRS trigger offset between SRS request and SRS resource set
Proposal 1: NR supports to indicate the slot-level offset between the SRS request and the transmission of SRS resource set by DCI:
· The candidate values of the offset are based on the higher layer configuration of k2.
· At least for the case that SRS-SetUse is configured as “BeamManagement”, “Codebook” or “AntennaSwitching”.

	Text proposal for TS 38.214 Section 6.2.1

For a UE configured with one or more SRS resource configuration(s), and when the higher layer parameter SRS-ResourceConfigType is set to 'aperiodic':

-
the UE receives a configuration of SRS resource sets,
-
the UE receives a downlink DCI or an uplink DCI in slot n based activation command where a codepoint of the DCI may activate one or more SRS resource set(s). The SRS trigger offset field of the DCI provides a row index of an RRC configured table [pusch-symbolAllocation], where the indexed row defines the slot offset k and the UE shall commence transmission of the activated SRS resource set(s) in slot n+k.
-
if the UE is configured with the higher layer parameter SRS-SpatialRelationInfo set to 'SSB/PBCH', the UE shall transmit the SRS resource with the same spatial domain transmission filter used for the reception of the SSB/PBCH, if the higher layer parameter SRS-SpatialRelationInfo is set to 'CSI-RS', the UE shall transmit the SRS resource with the same spatial domain transmission filter used for the reception of the periodic CSI-RS or of the semi-persistent CSI-RS, if the higher layer parameter SRS-SpatialRelationInfo is set to 'SRS', the UE shall transmit the SRS resource with the same spatial domain transmission filter used for the transmission of the periodic SRS or of the semi-persistent SRS or of the aperiodic SRS. 


Related to above text proposals

	Text proposal for TS 38.212 Section 7.3.1.1.2 
-
SRS request – 2 bits as defined by Table 7.3.1.1.2-24.
-    SRS trigger offset – 2bits as defined in Section 6.2.1 of [4, TS 38.214].

-
CSI request – 0, 1, 2, 3, 4, 5, or 6 bits determined by higher layer parameter ReportTriggerSize.
- 
CBG transmission information – 0, 2, 4, 6, or 8 bits determined by higher layer parameter maxCodeBlockGroupsPerTransportBlock for PUSCH.



Related to above text proposals
	Text proposal for TS 38.212 Section 7.3.1.2.2

-
SRS request – 2 bits as defined by Table 7.3.1.1.2-5.
-    SRS trigger offset – 2bits as defined in Section 6.2.1 of [4, TS 38.214].
- 
CBG transmission information –0, 2, 4, 6, or 8 bits as defined in section x.x of [6, TS38.214], determined by higher layer parameter maxCodeBlockGroupsPerTransportBlock for the PDSCH.
- 
CBG flushing out information –0 or 1 bit as defined in section x.x of [6, TS38.214], determined by higher layer parameter codeBlockGroupFlushIndicator.



· Discussion point No 20
Company view for discussion point No20.
	Company Name
	Comments

	Mitsubishi Electric
	According to our new text proposal in R1-1801029 (updated from 1800616), we propose the following text proposal: 

If a UE is configured with the higher layer parameter SRS-GroupSequenceHopping, the UE applies SRS sequence-group hopping and/or sequence hopping in every symbol as follows,  
If SRS-GroupSequenceHopping=0, disable both sequence and group hopping.

If SRS-GroupSequenceHopping=1, enable group hopping and disable sequence hopping.

If SRS-GroupSequenceHopping=2, disable group hopping and enable sequence hopping.



	
	


 vivo : More clear description for group and sequence hopping
	Text proposal for TS 38.214 Section 6.2.1
If a UE is configured with the higher layer parameter SRS-GroupSequenceHopping with value 1 or 2, the UE shall apply SRS sequence-group hopping or sequence hopping respectively in every symbol.  




· Discussion point No 21
Company view for discussion point No21.

	Company Name
	Comments

	
	

	
	


· OPPO:  inconsistent with current agreement and more clear description regarding 1:maximum value of SRS resouces 2:P-SRS,SP-SRS and AP-SRS instead of type 0/type 1 SRS, 3:same Tx beam for beam management
In 38.214, some descriptions in 6.2.1 are not consistent with current agreement. 
· The maximum value of SRS resources within a set is not configurable for codebook and non-codebook based UL transmission.
· All the description regarding type 0 or type 1 SRS should be deleted since three types of SRS (P-SRS, SP-SRS and AP-SRS) are introduced in NR instead of type 0 and type 1 SRS. The description for the three types of SRS is sufficient.
· The same Tx beam should be applied within one SRS resource according to the agreement on beam management. 
	Text proposal for TS 38.214 Section 6.2.1
The UE can be configured with one or more Sounding Reference Symbol (SRS) resource sets as configured by the higher layer parameter SRS-ResourceSetConfig. For each SRS resource set, a UE may be configured with 
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SRS resources (higher later parameter SRS-ResourceConfig), where the maximum value of K is 2 for codebook based UL transmission and 4 for non-codebook based UL transmission and indicated by [SRS_capability [13, 38.306]] for other cases. The SRS resource set applicability is configured by the higher layer parameter SRS-SetUse.For the SRS resource sets with SRS-SetUse configured as 'BeamManagement', only one SRS resource in each of multiple SRS sets can be transmitted at a given time instant, and the SRS resources in different SRS resource sets can be transmitted simultaneously.




The following SRS parameters are semi-statically configurable by higher layer parameter SRS-ResourceConfig for a SRS resource.

-
SRS-ResourceConfigId determines SRS resource configuration identify.

-
Number of SRS ports as defined by the higher layer parameter NrofSRS-Ports in Subclause 6.4.1.4 of [4, TS 38.211].

-
Time domain behaviour of SRS resource configuration as indicated by the higher layer parameter SRS-ResourceConfigType, which can be periodic, semi-persistent, aperiodic SRS transmission as defined in Subclause 6.4.1.4 of [4, TS 38.211].

-
Slot level periodicity and slot level offset as defined by the higher layer parameter SRS-SlotConfig in Subclause 6.4.1.4 of [4, TS 38.211] for an SRS resource of type periodic or semi-persistent.

Number of OFDM symbols in the SRS resource, starting OFDM symbol of the SRS resource within a slot including repetition factor R as defined by the higher layer parameter SRS-ResourceMapping in Subclause 6.4.1.4 of [4, TS 38.211].

-
SRS bandwidth 
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and 
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, as defined by the higher layer parameter SRS-FreqHopping in Subclause 6.4.1.4 of [4, TS 38.211].

-
Frequency hopping bandwidth, 
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, as defined by the higher layer parameter SRS-FreqHopping in Subclause 6.4.1.4 of [4, TS 38.211].

-
Defining frequency domain position and configurable shift to align SRS allocation to 4 PRB grid, as defined by the higher layer parameter SRS-FreqDomainPosition in Subclause 6.4.1.4 of [4, TS 38.211].

-
Cyclic shift, as defined by the higher layer parameter SRS-CyclicShiftConfig in Subclause 6.4.1.4 of [4, TS 38.211] 
-
Transmission comb value and comb offset as defined by the higher layer parameter SRS-TransmissionComb in Subclause 6.4.1.4 of [4].

-
SRS sequence ID as defined by the higher layer parameter SRS-SequenceId in Subclause 6.4.1.4 of [4].

-
The configuration of the spatial relation between a reference RS which can be an SSB/PBCH, CSI-RS or an SRS and the target SRS is indicated by the higher layer parameter SRS-SpatialRelationInfo.

The UE may be configured by the higher layer parameter SRS-ResourceMapping with an SRS resource occupying a location within the last 6 symbols of the slot. 

When PUSCH and SRS are transmitted in the same slot, the UE may be configured to transmit SRS after the transmission of the PUSCH and the corresponding DM-RS.
A UE is not expected to be configured with multiple SRS resources with different slot level periodicities within a SRS resource set. 
A UE is not expected to be configured with multiple SRS resources with different higher layer parameter NrofSRS-Ports within a SRS resource set.
A UE is not expected to be configured with multiple SRS resources with different higher layer parameter SRS-FreqHopping and SRS-FreqDomainPosition within a SRS resource set.
The UE shall transmit SRS with the same spatial domain transmission filter across the OFDM symbols occupied by a SRS resource.
A UE may be configured to transmit one or more precoded SRS on configured SRS resource(s), where the transmission of precoded SRS is based on precoder determination computed on the reference signals indicated by the higher layer parameters SRS-SpatialRelationInfo. 

For a UE configured with one or more SRS resource configuration(s), and when the higher layer parameter SRS-ResourceConfigType is set to 'periodic':
-
if the UE is configured with the higher layer parameter SRS-SpatialRelationInfo set to 'SSB/PBCH', the UE shall transmit the SRS resource with the same spatial domain transmission filter used for the reception of the SSB/PBCH, if the higher layer parameter SRS-SpatialRelationInfo is set to 'CSI-RS', the UE shall transmit the SRS resource with the same spatial domain transmission filter used for the reception of the periodic CSI-RS or of the semi-persistent CSI-RS, if the higher layer parameter SRS-SpatialRelationInfo is set to 'SRS', the UE shall transmit the SRS resource with the same spatial domain transmission filter used for the transmission of the periodic SRS. 
For a UE configured with one or more SRS resource configuration(s), and when the higher layer parameter SRS-ResourceConfigType is set to 'semi-persistent':

-
when a UE receives an activation command [10, TS 38.321] for SRS resource set in slot n, the corresponding actions in [10, TS 38.321] and the UE assumptions on SRS transmission corresponding to the configured SRS resource set shall be applied no later than the minimum requirement defined in [11, TS 38.133]. 

-
when a UE receives a deactivation command [MAC spec citation, 38.321] for activated SRS resourceset in slot n, the corresponding actions in [10, TS 38.321] and UE assumption on cessation of SRS transmission corresponding to the deactivated SRS resource set shall apply no later than the minimum requirement defined in [11, TS 38.133]. 

-
if the UE is configured with the higher layer parameter SRS-SpatialRelationInfo set to 'SSB/PBCH', the UE shall transmit the SRS resource with the same spatial domain transmission filter used for the reception of the SSB/PBCH, if the higher layer parameter SRS-SpatialRelationInfo is set to 'CSI-RS', the UE shall transmit the SRS resource with the same spatial domain transmission filter used for the reception of the periodic CSI-RS or of the semi-persistent CSI-RS, if the higher layer parameter SRS-SpatialRelationInfo is set to 'SRS', the UE shall transmit the SRS resource with the same spatial domain transmission filter used for the transmission of the periodic SRS or of the semi-persistent SRS.

 For a UE configured with one or more SRS resource configuration(s), and when the higher layer parameter SRS-ResourceConfigType is set to 'aperiodic':

-
the UE receives a configuration of SRS resource sets,
-
the UE receives a downlink DCI or an uplink DCI based activation command where a codepoint of the DCI may activate one or more SRS resource set(s).

-
if the UE is configured with the higher layer parameter SRS-SpatialRelationInfo set to 'SSB/PBCH', the UE shall transmit the SRS resource with the same spatial domain transmission filter used for the reception of the SSB/PBCH, if the higher layer parameter SRS-SpatialRelationInfo is set to 'CSI-RS', the UE shall transmit the SRS resource with the same spatial domain transmission filter used for the reception of the periodic CSI-RS or of the semi-persistent CSI-RS, if the higher layer parameter SRS-SpatialRelationInfo is set to 'SRS', the UE shall transmit the SRS resource with the same spatial domain transmission filter used for the transmission of the periodic SRS or of the semi-persistent SRS or of the aperiodic SRS. 

The 2-bit SRS request field [5 TS38.212] in DCI format 0-0, 0-1, 1-0, 1-1, 2-2 indicates the triggered SRS resource set given in Table 6.2.1-1.

Table 6.2.1-1: SRS request value for aperiodic SRS transmission
Value of SRS request field
Description
'00'

No SRS trigger

'01'

The 1st SRS resource set(s) configured by higher layers 

'10'

The 2nd SRS resource set(s) configured by higher layers

'11'

The 3rd SRS resource set(s) configured by higher layers

If a UE is configured with the higher layer parameter SRS-AssocCSIRS and with the higher layer parameter ulTxConfig set to 'NonCodebook', the UE may be configured with a NZP CSI-RS resource where a NZP-CSI-RS-ResourceConfigId is associated with an SRS resource set. 

A UE shall not transmit SRS when semi-persistent and periodic SRS are configured in the same symbol(s) with short PUCCH carrying only CSI reports, or if aperiodic SRS is configured and short PUCCH consists of beam failure request. In the case that SRS is not transmitted due to overlap with short PUCCH, only the SRS symbol(s) that overlap with short PUCCH symbol(s) are dropped. Short PUCCH shall not be transmitted when aperiodic SRS happens to overlap in the same symbol with semi-persistent or periodic short PUCCH carrying semi-persistent/periodic CSI report only. 

A UE is not expected to be configured with aperiodic SRS and short PUCCH with aperiodic CSI report in the same symbol. 

A UE is not expected to be configured with SRS and PUSCH/UL DMRS/UL PTRS/Long PUCCH in the same symbol.

SRS configuration of a UE in a serving cell for SRS periodicity, T SRS, and SRS slot offset, Toffset, is defined in Table 6.2.1-2.

Table 6.2.1-2: UE Specific SRS Periodicity and Slot Offset Configuration 

SRS Configuration Index 
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If a UE is configured with the higher layer parameter SRS-GroupSequenceHopping, the UE applies SRS sequence-group hopping and sequence hopping in every symbol. 



· Discussion point No 22
Company view for discussion point No22.

	Company Name
	Comments

	
	

	
	


· CATT: More suitable spec location for the description of SRS time configuration (from 38.211 to 38.214)
In 38.211, section 6.4.1.4.4 is “Sounding reference signal slot configuration” where SRS time configuration is defined in the table 6.4.1.4.4-1. Similarly, in 38.214, section 6.2.1 “UE sounding procedure” table 6.2.1-2 also defines the SRS time domain behavior. Section 6.4.1.4.4 can be removed from 38.211 and additional text can be added in 38.214 section 6.2.1 as necessary. Following suggestions on 38.211 and 38.214 are made.
	Text proposal for TS 38.214 Section 6.2.1
For an SRS resource configured as periodic or semi-persistent by the higher layer parameter SRS-ResourceConfigType, a periodicity 
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 given by the higher layer parameter SRS-SlotConfig. Trigger type 0 SRS configuration of a UE in a serving cell for SRS periodicity, T SRS, and SRS slot offset, Toffset, is defined in Table 6.2.1-2.

Table 6.2.1-2: UE Specific SRS Periodicity and Slot Offset Configuration for trigger type 0 

SRS Configuration Index 
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Candidate slots in which the configured SRS resource may be transmitted are the slots satisfying
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SRS may be transmitted only if all OFDM symbols of the candidate slot corresponding to the configured SRS resource are classified as 'uplink.'
If a UE is configured with the higher layer parameter SRS-GroupSequenceHopping, the UE applies SRS sequence-group hopping and sequence hopping in every symbol. 



	Related to above text proposal

Text proposal for TS 38.211 Section 6.4.1.4.4






































































	Related to above text proposal

Text proposal for TS 38.214 Section 6.2.1
Unaffected parts omitted
……

……
Unaffected parts omitted



· Discussion point No 23
Company view for discussion point No23.

	Company Name
	Comments

	
	

	
	


· Nokia: Enhancement for SRS request value to reduce dynamic signalling overhead
Proposal 1: SRS request filed can be defined as following Text proposal for triggering aperiodic SRS transmission.
	Text proposal for TS 38.214 Section 6.2.1
Table 6.2.1-1: SRS request value for trigger type 1

Value of SRS request field

Description

’00’

No type 1 SRS trigger

‘01’

Type 1 SRS trigger for the 1st SRS resource set configured by higher layers or selected by MAC command from high layer configured sets
‘10’

Type 1 SRS trigger for the 2nd SRS resource set configured by higher layers or selected by MAC command from high layer configured sets
‘11’

Type 1 SRS trigger for the 3rd SRS resource set configured by higher layers or selected by MAC command from high layer configured sets



· 38.214 Section 6.2.1.1 UE frequency hopping
· Discussion point No 24
Company view for discussion point No24.

	Company Name
	Comments

	
	

	
	


· Huawei: Incorrect location regarding frequency hopping of PUSCH (38.214 Section 6.2.1.1-> 6.3)
In TS 38.214 v15.0.0 Section 6.2.1.1, the frequency hopping of SRS is introduced. However, the frequency hopping of PUSCH should be in Section 6.3. 

	Text proposal for TS 38.214 Section 6.2.1.1

A UE may be configured
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 symbol periodic or semi-persistent SRS resource with inter-slot hopping within a bandwidth part, where the SRS resource occupies the same symbol location in each slot. A UE may be configured
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 symbol periodic or semi-persistent SRS resource with intra-slot and inter-slot hopping within a bandwidth part, where the N-symbol SRS resource occupies the same symbol location(s) in each slot. For Ns=4, when frequency hopping is configured with R=2, intra-slot and inter-slot hopping is supported with all antenna ports of the SRS resource mapped to different sets of subcarriers across two pairs of R adjacent OFDM symbol(s) of the resource in each slot.  All antenna ports of the SRS resource are mapped to the same set of subcarriers within each pair of R adjacent OFDM symbols of the resource in each slot.  For Ns= R, when frequency hopping is configured, inter-slot frequency hopping is supported with all antenna ports of the SRS resource mapped to the same set of subcarriers in R adjacent OFDM symbol(s) of the resource in each slot.





· OPPO: Incorrect location regarding frequency hopping of PUSCH (38.214 Section 6.2.1.1-> 6.3) ?
	Text proposal for TS 38.214 Section 6.2.1.1

A UE may be configured
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 symbol periodic or semi-persistent SRS resource with inter-slot hopping within a bandwidth part, where the SRS resource occupies the same symbol location in each slot. A UE may be configured
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 symbol periodic or semi-persistent SRS resource with intra-slot and inter-slot hopping within a bandwidth part, where the N-symbol SRS resource occupies the same symbol location(s) in each slot. For Ns=4, when frequency hopping is configured with R=2, intra-slot and inter-slot hopping is supported with all antenna ports of the SRS resource mapped to different sets of subcarriers across two pairs of R adjacent OFDM symbol(s) of the resource in each slot. All antenna ports of the SRS resource are mapped to the same set of subcarriers within each pair of R adjacent OFDM symbols of the resource in each slot. For Ns= R, when frequency hopping is configured, inter-slot frequency hopping is supported with all antenna ports of the SRS resource mapped to the same set of subcarriers in R adjacent OFDM symbol(s) of the resource in each slot.



· 38.214 Section 6.2.1.2 UE antenna switching
· Discussion point No 25
Company view for discussion point No25.

	Company Name
	Comments

	Samsung
	We propose an antenna switching formula with frequency hopping in discussion point 26. For 2T4R, SRS port paring of (0,2) and (1,3) is more proper than (0,1) and (2,3) considering UL codebook structure.

	
	


CATT: Why the association is needed for Downlink CSI.
Samsung: For the case of 1T2R and 1T4R, association may not be need. However, our point is the case for 2T4R.  When UE transmit 2 port SRS, association is necessary and port pairing of (0,2) and (1,3) should be supported. There are two reasons for this. The first reason is the UL codebook structure. NR supports full, partial, and non-coherent UL precoders in UL codebook. For partial case, the precoder structure assumes that port pairs (0,2) and (1,3) can transmit coherently. Therefore, if the UE has to select 2 ports among 4 SRS ports, then it makes sense to select 2 ports that are coherent, so that the ports are selected are still coherent. Another reason is that the two port pairs can correspond to two panels each with two ports (x-pol). Port 0 and 1 correspond to +45 pol in panel 1 and 2, respectively, and likewise Port 2 and 3 correspond to -45 pol in panel 1 and 2, respectively. So, with SRS port pairs of (0,2) and (1,3) port, the UE essentially performs panel selection when it select 2 ports among 4 SRS ports. 
In these aspect, the following agreement was made in the last meeting for association of SRS port and PTRS port as
Agreement:
· For non-codebook based UL transmission, the UL PTRS port index is associated to each SRS resource.

· For partial-coherent and non-coherent codebook based UL transmission, if the higher -layer parameter UL-PTRS-ports is 2, the actual UL PTRS port(s) and the associated transmission layer(s) are derived from indicated TPMI with the following rule:

· SRS port 0 and 2 in indicated TPMI share PTRS port 0,

· SRS port 1 and 3 in indicated TPMI share PTRS port 1.

· UL PTRS port 0 is associated with the UL layer x of layers which are transmitted with SRS port 0 and SRS port 2 in indicated TPMI;

· UL PTRS port 1 is associated with the UL layer y of layers which are transmitted with SRS port 1 and SRS port 3 in indicated TPMI;

· Up to 2-bit indicator is used in uplink grant where bit 1 is used for x and bit 2 is used for y
At first,I would like to discuss about whether the association is needed or not.

Then, if following proposal is agreed, I would like to discuss Samsung’s  point (0,2),(1,3) issue.

(This is no RRC parameter impact, right?)

Proposal 4: Support pre-defined relation between SRS port of each SRS resources and UE antenna ports based on the relative relation between the SRIs of the SRS resources, e.g., as in Table 2 to 4.

CATT: why for Downlink CSI measurement? It is not related to UL. If UE change antenna configuration during measurement, that is stupid UE.CATT strongly opposes the relationship.
Aperiocic periodic, set  issue.

For 1T2R

Huawei and OPPO

	SRS ports
	UE antenna ports

	SRS port 0 of the first SRS resource
	UE antenna port 0

	SRS port 0 of the second SRS resource
	UE antenna port 1


For 2T4R:

Samsung: 

	SRS ports
	UE antenna ports

	SRS port 0 of the first SRS resource
	UE antenna port 0

	SRS port 1 of the first SRS resource
	UE antenna port 2

	SRS port 0 of the second SRS resource
	UE antenna port 1

	SRS port 1 of the second SRS resource
	UE antenna port 3


Huawei and OPPO: 
	SRS ports
	UE antenna ports

	SRS port 0 of the first SRS resource
	UE antenna port 0

	SRS port 1 of the first SRS resource
	UE antenna port 1

	SRS port 0 of the second SRS resource
	UE antenna port 2

	SRS port 1 of the second SRS resource
	UE antenna port 3


For 1T4R

Huawei and OPPO

	SRS ports
	UE antenna ports

	SRS port 0 of the first SRS resource
	UE antenna port 0

	SRS port 0 of the second SRS resource
	UE antenna port 1

	SRS port 0 of the third SRS resource
	UE antenna port 2

	SRS port 0 of the fourth SRS resource
	UE antenna port 3


Possible offline agreement
Support pre-defined relation between SRS port of each SRS resources and UE antenna ports based on the relative relation between the SRIs of the SRS resources, e.g., as in Table 2 to 4.

	Text proposal for TS 38.214 Section 6.2.1.2 

When UE antenna switching is enabled by the higher layer parameter SRS-SetUse set as 'antenna switching' for a UE that supports transmit antenna switching, a UE may be configured with one of the following configurations depending on the UE capability:

-
SRS resource set with two SRS resources transmitted in different symbols, each SRS resource consisting of a single SRS port being associated with different UE antenna ports as in Table 6.2.1.2-1, where the SRI of the first SRS resource is smaller than the SRI of the second SRS resource, or

-
SRS resource set with two SRS resources transmitted in different symbols, each SRS resource consisting of two SRS ports where the port pair of the second resource is associated with a different UE antenna pair than the port pair of the first resource as in Table 6.2.1.2-2, where UE antenna ports 0 and 1 can transmit simultaneously, and UE antenna ports 2 and 3 can transmit simultaneously, and the SRI of the first SRS resource is smaller than the SRI of the second SRS resource, or

-
SRS resource set with four SRS resources transmitted in different symbols, each SRS resource consisting of a single SRS port being associated with different UE antenna ports as in Table 6.2.1.2-3, where the SRI of the first SRS resource is smaller than the SRI of the second SRS resource,

and a guard period, not used for any other UE transmission, of Y symbols in-between the SRS resources is used in case the SRS resources are transmitted in the same slot.
Table 6.2.1.2-1 Association between SRS ports and UE antenna ports for 1T2R

SRS ports

UE antenna ports
SRS port 0 of the first SRS resource

UE antenna port 0

SRS port 0 of the second SRS resource

UE antenna port 1

Table 6.2.1.2-2 Association between SRS ports and UE antenna ports for 2T4R

SRS ports

UE antenna ports
SRS port 0 of the first SRS resource

UE antenna port 0

SRS port 1 of the first SRS resource

UE antenna port 1

SRS port 0 of the second SRS resource

UE antenna port 2

SRS port 1 of the second SRS resource

UE antenna port 3

Table 6.2.1.2-3 Association between SRS ports and UE antenna ports for 1T4R

SRS ports

UE antenna ports
SRS port 0 of the first SRS resource

UE antenna port 0

SRS port 0 of the second SRS resource

UE antenna port 1

SRS port 0 of the third SRS resource

UE antenna port 2

SRS port 0 of the fourth SRS resource

UE antenna port 3




· Samsung: Necessity of association between SRS port and UE antenna port for SRS antenna switching

Proposal 1: For 2T4R antenna switching, SRS port pair of (0,2) and (1,3) is selected for different UE antenna pair in each SRS resource.
· Huawei: Necessity of association between SRS port and UE antenna port for SRS antenna switching
In TS 38.214 v15.0.0 [4], it is defined that when UE antenna switching is enabled by the higher layer parameter SRS-SetUse set as ‘antenna switching’ for a SRS resource set, the UE can be configured with two or four SRS resources within the resource set, and the SRS ports for each resource are associated with different UE antenna ports or UE antenna pair. However, the detailed relation between SRS port and UE antenna port is not defined. 

Proposal 4: Support pre-defined relation between SRS port of each SRS resources and UE antenna ports based on the relative relation between the SRIs of the SRS resources, e.g., as in Table 2 to 4.

	Text proposal for TS 38.214 Section 6.2.1.2 

When UE antenna switching is enabled by the higher layer parameter SRS-SetUse set as 'antenna switching' for a UE that supports transmit antenna switching, a UE may be configured with one of the following configurations depending on the UE capability:

-
SRS resource set with two SRS resources transmitted in different symbols, each SRS resource consisting of a single SRS port being associated with different UE antenna ports as in Table 6.2.1.2-1, where the SRI of the first SRS resource is smaller than the SRI of the second SRS resource, or

-
SRS resource set with two SRS resources transmitted in different symbols, each SRS resource consisting of two SRS ports where the port pair of the second resource is associated with a different UE antenna pair than the port pair of the first resource as in Table 6.2.1.2-2, where UE antenna ports 0 and 1 can transmit simultaneously, and UE antenna ports 2 and 3 can transmit simultaneously, and the SRI of the first SRS resource is smaller than the SRI of the second SRS resource, or

-
SRS resource set with four SRS resources transmitted in different symbols, each SRS resource consisting of a single SRS port being associated with different UE antenna ports as in Table 6.2.1.2-3, where the SRI of the first SRS resource is smaller than the SRI of the second SRS resource,

and a guard period, not used for any other UE transmission, of Y symbols in-between the SRS resources is used in case the SRS resources are transmitted in the same slot.
Table 6.2.1.2-1 Association between SRS ports and UE antenna ports for 1T2R

SRS ports

UE antenna ports
SRS port 0 of the first SRS resource

UE antenna port 0

SRS port 0 of the second SRS resource

UE antenna port 1

Table 6.2.1.2-2 Association between SRS ports and UE antenna ports for 2T4R

SRS ports

UE antenna ports
SRS port 0 of the first SRS resource

UE antenna port 0

SRS port 1 of the first SRS resource

UE antenna port 1

SRS port 0 of the second SRS resource

UE antenna port 2

SRS port 1 of the second SRS resource

UE antenna port 3

Table 6.2.1.2-3 Association between SRS ports and UE antenna ports for 1T4R

SRS ports

UE antenna ports
SRS port 0 of the first SRS resource

UE antenna port 0

SRS port 0 of the second SRS resource

UE antenna port 1

SRS port 0 of the third SRS resource

UE antenna port 2

SRS port 0 of the fourth SRS resource

UE antenna port 3




· OPPO: Necessity of an association between SRS port and UE antenna port for SRS antenna switching
For SRS antenna switching, which antenna port(s) is associated with one SRS resource should be clearly defined. Otherwise, it is difficult to ensure consistent interpretation at gNB and UE. For example, UE may transmit on antenna port {0,2} and {1,3} respectively in two SRS resources, but gNB may assume that UE transmitted on antenna port {0,1} and {2,3} respectively in two SRS resources.
	Text proposal for TS 38.214 Section 6.2.1.2 

When UE antenna switching is enabled by the higher layer parameter SRS-SetUse set as 'antenna switching' for a UE that supports transmit antenna switching, a UE may be configured with one of the following configurations depending on the UE capability:

-
SRS resource set with two SRS resources transmitted in different symbols, each SRS resource consisting of a single SRS port where the SRS port of the first resource is associated with UE antenna port 0 and the SRS port of the second resource is associated with UE antenna port 1, or

-
SRS resource set with two SRS resources transmitted in different symbols, each SRS resource consisting of two SRS ports where the port pair of the first resource is associated with UE antenna port pair {0,1} and the port pair of the second resource is associated with UE antenna port pair {2,3}, or

-
SRS resource set with four SRS resources transmitted in different symbols, each SRS resource consisting of a single SRS port where the SRS ports of the SRS resources are respectively associated with UE antenna port {0}, {1}, {2}, {3} in order.
and a guard period, not used for any transmission from the UE, of one symbol in-between the SRS resources is used in case the SRS resources are transmitted in the same slot.




· Discussion point No 26( New TP was provided by Intel)
Company view for discussion point No26.

	Company Name
	Comments

	
	

	
	


We discussed based on ZTE proposal. Then we got following agreement.

Agreement:
Agree to the following text proposal for TS 38.214 Section 6.2.1.2 

…. and a guard period where UE does not transmit any other signal, not used for any other UE transmission, of Y symbols in-between the SRS resources is used in case the SRS resources are transmitted in the same slot.
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

	
[image: image285.wmf]m


	
[image: image286.wmf][kHz]

 

15

2

×

=

D

m

f


	Y(symbol)

	0
	15
	1

	1
	30
	1

	2
	60
	1

	3
	120
	2


FFS: Gap for SRS set for BM, Gap for SRS and other uplink channels

For above FFS, Intel provided text proposal.

	If UE is configured with the higher layer parameter SRS-SetUse set to ‘BeamManagement’, a guard period of Y symbols is used between SRS resources where UE does not transmit any other signal. The value of Y is defined by Table 6.2.1-X.

Table 6.2.1.-X The minimum guard period between SRS resources
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· Samsung: Necessity of guard time for antenna switching and necessity of association between SRS port and UE antenna port
Proposal 1: For 2T4R antenna switching, SRS port pair of (0,2) and (1,3) is selected for different UE antenna pair in each SRS resource.
Proposal 2: Support both inter-slot and intra-slot switching for UE with 1T4R.
Proposal 3: An SRS resource can be configured to occupy a location within at least the last 7 symbols in a slot.
Proposal 4: For 1T2R, 2T4R, and 1T4R antenna switching, aperiodic triggering of SRS resources is supported both for intra-slot and inter-slot.
Proposal 5: The following refinements are made in TS38.214 on UE antenna switching:
· Refine the description on guard period 6.2.1.2 as “a guard period where UE does not transmit any other signal”.
· Add detailed antenna selection criteria with and without frequency hopping.
	Text proposal for TS 38.214 Section 6.2.1.2 

When UE antenna switching is enabled by the higher layer parameter SRS-SetUse set as 'antenna switching' for a UE that supports transmit antenna switching, a UE may be configured with one of the following configurations depending on the UE capability:

-
SRS resource set with two SRS resources transmitted in different symbols, each SRS resource consisting of a single SRS port being associated with different UE antenna ports, or
· When frequency hopping is disabled (i.e., [image: image290.png]bhop = Bsas



), the single SRS port index [image: image292.png]


, of the UE antenna that transmits the SRS at time [image: image294.png]


 given by [image: image296.png]a(ngge) = nggemod2,



 for both partial and full sounding bandwidth.
· When frequency hopping is enabled (i.e., [image: image298.png]bhop < Bsas



), the single SRS port index [image: image300.png]


, of the UE antenna that transmits the SRS at time [image: image302.png]


 given by [image: image304.png](ngre) {(“sxs + Insgs/2] + B+ Insgs/Kl)mod2, when Kis even
aNszs) =1 4, cmod2, when K is odd ’




where [image: image306.png]{1 where Kmod4 = 0
0 otherwise



 , [image: image308.png]— I
K = TI5%5, N



 (where [image: image310.png]


 regardless of the [image: image312.png]


 value) and values [image: image314.png]


, [image: image316.png]hop



, [image: image318.png]


 are given in Subclause 6.4.1.4.3 of [5].
-
SRS resource set with two SRS resources transmitted in different symbols, each SRS resource consisting of two SRS ports where the port pair of the second resource is associated with a different UE antenna pair than the port pair of the first resource, or
· When frequency hopping is disabled (i.e., [image: image320.png]bhop = Bsas



), the two SRS port pair index [image: image322.png]p(nggs)



, of the UE antenna that transmits the SRS at time [image: image324.png]


 given by [image: image326.png]p(nggs) = {a(nggs),a(negs) + 2}



 where [image: image328.png]a(ngge) = nggemod2,



 for both partial and full sounding bandwidth.
· When frequency hopping is enabled (i.e., [image: image330.png]bhop < Bsas



), the two SRS port pair index [image: image332.png]p(nggs)



, of the UE antenna that transmits the SRS at time [image: image334.png]


 given by [image: image336.png]p(nggs) = {a(nggs),a(negs) + 2}



 where [image: image338.png](ngre) {(“sxs + Insgs/2] + B+ Insgs/Kl)mod2, when Kis even
aNszs) =1 4, cmod2, when K is odd ’




where [image: image340.png]{1 where Kmod4 = 0
0 otherwise



 , [image: image342.png]— I
K = TI5%5, N



 (where [image: image344.png]


 regardless of the [image: image346.png]


 value) and values [image: image348.png]


, [image: image350.png]hop



, [image: image352.png]


 are given in Subclause6.4.1.4.3 of [5].
-
SRS resource set with four SRS resources transmitted in different symbols, each SRS resource consisting of a single SRS port being associated with different UE antenna ports,
· When frequency hopping is disabled (i.e., [image: image354.png]bhop = Bsas



), the single SRS port index [image: image356.png]


, of the UE antenna that transmits the SRS at time [image: image358.png]


 given by [image: image360.png]a(ngge) = nggemod4,



 for both partial and full sounding bandwidth.
· When frequency hopping is enabled (i.e., [image: image362.png]bhop < Bsas



), the single SRS port index [image: image364.png]


, of the UE antenna that transmits the SRS at time [image: image366.png]


 given by [image: image368.png](ngre) {(“sxs + Insgs/4]+ B+ Insgs/KI)mod4, when Kis even
ANszs) =1 4 cmodd, when K is odd ’




where [image: image370.png]{1 where Kmod16 = 0
0 otherwise
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 (where [image: image374.png]


 regardless of the [image: image376.png]


 value) and values [image: image378.png]


, [image: image380.png]hop
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 are given in Subclause 6.4.1.4.3 of [5].
and a guard period where UE does not transmit any other signal, not used for any other UE transmission, of Y symbols in-between the SRS resources is used in case the SRS resources are transmitted in the same slot.



· ZTE: Necessity of guard time for antenna switching　　
	Text proposal for TS 38.214 Section 6.2.1.2 

When UE antenna switching is enabled by the higher layer parameter SRS-SetUse set as ‘antenna switching’ for a UE that supports transmit antenna switching, a UE may be configured with one of the following configurations depending on the UE capability:

-
SRS resource set with two SRS resources transmitted in different symbols, each SRS resource consisting of a single SRS port being associated with different UE antenna ports, or

-
SRS resource set with two SRS resources transmitted in different symbols, each SRS resource consisting of two SRS ports where the port pair of the second resource is associated with a different UE antenna pair than the port pair of the first resource, or

-
SRS resource set with four SRS resources transmitted in different symbols, each SRS resource consisting of a single SRS port being associated with different UE antenna ports,

and a guard period, not used for the UE, of at least Y symbol(s) in-between the SRS resources is used in case the SRS resources are transmitted. The value of Y is defined by Table 6.2.1.2-1
When SRS resource type is configured as aperiodic, UE is expected to be configured with the resources in a resource set in the order of time domain, and if the symbol index of a configured resource is the same or smaller than the symbol index of previous configured resource in the resource set, UE should assume that the configured resource is in the next slot which contains the configured UL symbol.

Table 6.2.1.2-1 The minimum guard period between two SRS resources for antenna switching
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· Intel:  Necessity of guard time for antenna switching　
Proposal 1: NR does not support antenna switching within the same SRS resource.

Proposal 2: At least for sub-carrier spacing of 120 KHz, appropriate guard interval, e.g., same power/beam for at least 2 symbols, is provided either before or after the power/beam change for any UL transmission (including SRS).

	No text proposal


· Qualcomm: Necessity of guard time for antenna switching
Proposal 3: Text proposal in Section 6.2.1.2: “a guard period, not used for any other UE transmission, of Y symbols in-between the SRS resources is used in case the SRS resources are transmitted in the same slot where is Y non-negative integer.”
	Text proposal for TS 38.214 Section 6.2.1.2 

a guard period, not used for any other UE transmission, of Y symbols in-between the SRS resources is used in case the SRS resources are transmitted in the same slot where is Y non-negative integer


	Text proposal for TS 38.214 Section 6.2.1.2 

-
SRS resource set with two SRS resources transmitted in different symbols, each SRS resource consisting of a single SRS port being associated with a different UE antenna ports, or

-
SRS resource set with four SRS resources transmitted in different symbols, each SRS resource consisting of a single SRS port being associated with a different UE antenna ports,




· Other AI

· Discussion point No 27(newly added) should be discussed in other AI.
Company view for discussion point No27.

	Company Name
	Comments

	
	

	
	


There is no text proposal. It will be discussed other AI at first.

vivo: SRS resource sets configuration is per BWP per SUL/non-SUL carrier per cell by higher layer signalling.
(Reason for adding this issue is as below:

 It was agreed BWP based transmission is supported in NR. It was also agreed SUL transmission is supported in NR. However, there is no agreement on SRS configuration for above cases in current protocol. We have to discuss above cases, as they may have RRC impact.)
Vivo(R1-1800192):

Proposal 1:
· SRS resource sets configuration is per BWP per SUL/non-SUL per cell by higher layer signaling.

· 38.214 Section 6.2.1

· Discussion point No 28(newly added 38.214 section 6.2.1) 
Company view for discussion point No28.

	Company Name
	Comments

	
	

	
	


vivo: For aperiodic SRS configuration,
(Reason for adding this issue is as below:

For aperiodic CSI-RS trigger, linkage between CSI-RS resource sets and aperiodic SRS trigger states are clearly defined. Aperiodic CSI-RS trigger offset value is also supported for dynamically indicating. Same mechanisms can be applied for aperiodic SRS to make it clearly. This issue has RRC impact.)
Proposal 3:
· For aperiodic SRS,

· Association between SRS resource sets and aperiodic SRS trigger state are configured by higher layer.

· One SRS trigger state can be associated to one or more SRS resource sets.

· Aperiodic SRS transmission offset value is configured by higher layer.

· SRS request field for non-SUL can be reused for SUL.
· 38.214 Section 6.2.1.3 UE sounding procedure between component carriers
· Discussion point 29(newly added)

Huawei: from Tdoc R1-1800525 for other AI.

For further discussion:
Agree to the following text proposal for 38.214

6.2.1.3
UE sounding procedure between component carriers
A UE can be configured with SRS resource(s) on a carrier c1 with slot formats comprised of DL and UL symbols and not configured for PUSCH/PUCCH transmission. For carrier c1, the UE is configured with higher layer parameter srs-SwitchFromServCellIndex the switching-from carrier c2 which is configured for PUSCH/PUCCH transmission. During SRS transmission on carrier c1 (including any interruption due to uplink or downlink RF retuning time [11, TS 38.133] as defined by higher layer parameters rf-RetuningTimeUL and rf-RetuningTimeDL), uplink transmission is interrupted on carrier c2.
If the UE is not configured for PUSCH/PUCCH transmission on carrier c1 with slot formats comprised of DL and UL symbols, and if the UE is not capable of simultaneous reception and transmission on carrier c1 and serving cell c2, the UE is not expected to be configured or indicated with SRS resource(s) such that SRS transmission on carrier c1 (including any interruption due to uplink or downlink RF retuning time [11, TS 38.133] as defined by higher layer parameters rf-RetuningTimeUL and rf-RetuningTimeDL) would collide with the REs corresponding to the SS/PBCH blocks configured for the UE or the slots belonging to a control resource set indicated by [SystemInformationBlockType0] or [SystemInformationBlockType1] on serving cell c2.

For a UE configured with SRS resource(s) on a carrier not configured for PUSCH/PUCCH transmission, and configured with soundingRS-FlexibleTiming by higher layer signaling, if the UE receives a positive SRS request in DCI format 1_1 scheduling PDSCH, and if the SRS transmission (including any interruption due to uplink or downlink RF retuning time [10]) in the first SRS candidate slot [4, TS 38.211] happens to overlap with a HARQ-ACK transmission for any serving cell, the UE shall commence SRS transmission in the next SRS candidate slot.
For a carrier with slot formats comprised of DL and UL symbols, not configured for PUSCH/PUCCH transmission, the UE shall not transmit SRS whenever SRS transmission (including any interruption due to uplink or downlink RF retuning time [11, TS 38.133] as defined by higher layer parameters rf-RetuningTimeUL and rf-RetuningTimeDL) on the carrier and PUSCH/PUCCH transmission carrying HARQ-ACK/positive SR/RI/CRI and/or PRACH happen to overlap in the same symbol and that can result in uplink transmissions beyond the UE's indicated uplink carrier aggregation capability included in the [SRS_capability [13, TS 38.306].

For a carrier with slot formats comprised of DL and UL symbols, not configured for PUSCH/PUCCH transmission, the UE shall not transmit a type 0 SRS whenever type 0 SRS transmission (including any interruption due to uplink or downlink RF retuning time [11, TS 38.133] as defined by higher layer parameters rf-RetuningTimeUL and rf-RetuningTimeDL) on the carrier and PUSCH transmission carrying aperiodic CSI happen to overlap in the same symbol and that can result in uplink transmissions beyond the UE's indicated uplink carrier aggregation capability included in the [SRS_capability [13, TS 38.306]. 

For a carrier with slot formats comprised of DL and UL symbols, not configured for PUSCH/PUCCH transmission, the UE shall drop PUCCH/PUSCH transmission carrying periodic CSI comprising only CQI/PMI, and/or SRS transmission on another carrier configured for PUSCH/PUCCH transmission whenever the transmission and SRS transmission (including any interruption due to uplink or downlink RF retuning time [11, TS 38.133] as defined by higher layer parameters rf-RetuningTimeUL and rf-RetuningTimeDL) on the carrier happen to overlap in the same symbol and that can result in uplink transmissions beyond the UE's indicated uplink carrier aggregation capability included in the [SRS_capability [13, TS 38.306]. 

For a carrier with slot formats comprised of DL and UL symbols, not configured for PUSCH/PUCCH transmission, the UE shall drop PUSCH transmission carrying aperiodic CSI comprising only CQI/PMI whenever the transmission and type 1 SRS transmission (including any interruption due to uplink or downlink RF retuning time [11, TS 38.133]) as defined by higher layer parameters rf-RetuningTimeUL and rf-RetuningTimeDL) on the carrier happen to overlap in the same symbol and that can result in uplink transmissions beyond the UE's indicated uplink carrier aggregation capability included in the [SRS_capability [13, TS 38.306].
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