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1 Introduction

In this contribution, we summarize text proposals regarding SRS specification.
2 Summary of offline discussions

[bookmark: _Hlk504033803]
3 Summary of text proposals
 In this section, we can find following mark to categorize each discussion points.

RRC impact: It is needed to be treated with priority
Editorial: It is a suggestion for the editor. We don’t discuss it online.
Need to treat: It has no RAN2 impact. But we need to discuss.
Enhancement: It may be not essential. To find supporting company may be required.
[bookmark: _GoBack]Should be discussed in other agenda: : It should be discussed in other agenda.

We have 28 Discussion points.
Current situation for each DP (Discussion point):
Bold: At least, discussed in online.
RRC impact: (DP1, DP2), DP3, DP6, DP7,
Editorial: DP4, DP8, DP15, DP21, DP22, DP23, DP24, DP26, DP27, DP28, DP29
Need to treat:  DP11, DP12, DP13, DP25,      DP20 with WF,
Enhancement: DP5, DP14, DP16, DP17, DP18, DP19, DP20, 
Should be discussed in other agenda: DP9, DP10,





●Discussion point 1: SRS resource allocation for 1T4R antenna switching RRC impact(Samsung’s TP) (ZTE’s TP has no RRC impact)  We should discuss DP2 at first.
When using guard period of 1or 2 OFDM symbol for antenna switching, SRS resource for 1T4R cannot be in 6 OFDM symbols in a slot( e.g. 7OFDM symbol is required). Samsung and ZTE provide text proposal in this regard. 


Company’s comment
	Company Name
	Comments

	CATT 
	This is also related to SRS transmission offset is per resource or per slot. If per resource then there is no need to discuss this issue

	Qualcomm 
	Agree with CATT, this can be solved easily by configured slot and symbol per SRS resource.

	Samsung
	Yes, we agree. Before discuss this issue, we should make decision on DP2.  Also, we should make a clarification for inter-/intra-slot switching for IT4R. 

	Ericsson
	Agree with both CATT and Qualcomm – solve by configuring slot offset with respect to triggering DCI on a per resource basis. This also can solve the issue if adjacent slots are not both uplink.

	Nokia
	Also agree that the decision should be aligned with DP2.

	Huawei
	Agree that DP1 is related with DP2. If the SRS transmission offset is per resource set, UE may transmit two SRS resources in one slot and two SRS resources in the next slot.

	OPPO
	It would be more flexible to allow more SRS symbols within a slot.

	LGE
	Agree that this DP1 should be discussed after the DP2, and per-set-based slot offset with using consecutive slots in some cases seems sufficient which can also be applicable commonly for UL beam management as well.




Possible agreement from ZTE with no RRC impact
ZTE text proposal:
	{38.214：6.2.1.2	UE antenna switching }
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 where UE does not transmit any other signal 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
	

	

	Y [symbol]

	0
	15
	1

	1
	30
	1

	2
	60
	1

	3
	120
	2


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.




Samsung: with RRC impact
Proposal 2: For 1T4R antenna switching within an active BWP of a component carrier, NR supports joint transmission of intra- and inter-slot antenna switching composed of 2 SRS resources within intra-slot and other 2 SRS resources over inter-slot.

	Text proposal for Proposal 2:
In TS 38.214 [5], Section 6.2.1.2 UE antenna switching
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 where UE does not transmit any other signal of Y symbols in-between the SRS resources is used in case the SRS resources are transmitted in the same slot.
When SRS resource set with two SRS resources is configured for UE antenna switching, The UE is configured with intra-slot antenna switching when the high layer parameter switchingMode is set to “IntraSlot”, the UE is configured with inter-slot antenna switching when the high layer parameter switchingMode is set to “InterSlot”.
When SRS resource set with four SRS resources is configured for UE antenna switching, a UE transmit two SRS resource within intra-slot and other 2 SRS resources over inter-slot.
…





●Discussion point 2: Aperiodic SRS triggering offset from DCI RRC impact
The point is is how does network inform UE triggering offset between DCI triggering and SRS resource/SRS resource set.

After Wednesday morning online, following agreement was make. 

Agreement (New RRC parameter):
· The slot offset with respect to DCI that triggers an SRS resource set is higher layer configured in a per SRS resource set
· FFS: Details on the support for aperiodic SRS for 1T4R

Possible agreement for the above FFS, provided by ZTE
•Within one aperiodic SRS resource set for 1T4R SRS antenna switching, 4 SRS resources are transmitted across 2 slots, such that 2 SRS resources are transmitted in slot n and n+k respectively, with k>0: 
    •Slot n is the slot transmitting the first two SRS resources 
    •Slot n+k is the first slot  after slot n for which symbols that the UE is configured to transmit SRS are semi-statically configured as UL symbols                 
 •The locations of the last two SRS resources are the same as the first two SRS resources.





Alt1: per SRS resource set
Huawei, Samsung, OPPO (with a condition), ZTE Sanechips, LGE
Alt2: per SRS resource
CATT, Ericsson, Qualcomm, vivo, OPPO, Sony

Company’s comment
	Company Name
	Comments

	Sony
	Why we can assume both n+k , n+k+1 are UL in Huawei’s solution? Then, why we don’t care about beam management case?

	CATT
	Per resource is more flexible, covers all different use cases

	Qualcomm
	We also think it should be per SRS resource. All problems that were described above for 1T4R switching can be solved with that way. Each resource has a slot offset (and together with a symbol index inside a slot), there is no need of additional changes. 

	Samsung
	We think that a resource basis is too flexible. Per set based slot offset can also work well for codebook/non-codebook based UL transmission and UL beam management. In case of inter-slot antenna switching, one slot offset between SRS resources can be assumed implicitly.

	Ericsson
	Alt-2: Per SRS resource. More flexible.

	Nokia
	Supporting Alt 2, per SRS resource.

	Huawei
	Alt-1: per SRS resource set. This allows one DCI only trigger SRS transmission in one slot except for 1T4R antenna switching. For 1T4R switching, predefined rule of using two adjacent slots can work well

	vivo
	Support Alt2. For 1T4R antenna switching, as different SFI may be configured, only one slot offset for all SRS resources may not be suitable. 

	OPPO
	If more SRS symbols are supported in a slot Alt1 is preferred. Otherwise Alt2 can be applied.

	LG
	Agree with Samsung (Support Alt 1), with proper handling of discussion point 1, where this per-set-based slot offset should also be applicable commonly for other purposes including UL beam management as well, since the issue is the same for BM with different UL beams that cannot be transmitted within a slot.



We need offline or online discussion to select alt1/alt2.

Memo: If alt1 is selected Samsung’s Text proposal is good. It is simple clear description. If alt2 is selected, Sony’s text proposal can be used.

CATT: 
Proposal 2: for aperiodic SRS triggering, SRS transmission slot offset is configured per SRS resource.

Huawei:
it was agreed that SRS should be transmitted X symbols after associated aperiodic CSI-RS, and therefore the slot-level time offset discussed above is not necessary for this case. The detailed discussion can be found in [6].

Proposal 1: NR supports to configure the slot-level offset between the SRS request and the transmission of SRS resource set by higher layer parameter for the following cases:
· SRS-SetUse is configured as “beamManagement”
· SRS-SetUse is configured as “codebook”
· SRS-SetUse is configured as “antennaSwitching”
· SRS-SetUse is configured as “nonCodebook” and the SRS is associated with periodic/semi-persistent CSI-RS.
Proposal 2: NR supports aperiodic SRS antenna switching for 1T4R by two adjacent slots.

Huawei
	Text proposals for TS 38.214 v15.0.1 Section 6.2.1
< Unchanged parts are omitted >
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). If the SRS resource set with four SRS resources is configured with higher layer parameter SRS-SetUse set to ‘antenna switching’, the UE shall commence transmission of the first two SRS resources in the activated SRS resources set in slot n+k, and commence transmission of the rest two SRS resources in the activated SRS resources set in slot n+k+1, where k is configured by higher layer parameter AperiodicSRS-TriggeringOffset. Otherwise, UE shall commence transmission of the activated SRS resources set 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. 
 < Unchanged parts are omitted >




Samsung 

	SRS resource set applicability
	SRS resource set(s)
	SRS resource(s) 
for each SRS resource set
	Notes

	Codebook-based UL transmission
	1
	≤2
	- SRS resources in the same resource set should have the same time domain behavior on periodic, aperiodic and semi-persistent SRS.

	Non-codebook based UL transmission
	1
	≤4
	

	Beam management
	[≥1]
	[]
	- Only one resource in each of multiple SRS sets can be transmitted at a given time instant.
- The SRS resources in different SRS resource sets can be transmitted simultaneously.
- No agreement on maximum number of SRS resource sets and SRS resources.

	Antenna switching
	[1]
	2 (1T2R and 2T4R)
4 (1T4R)
	- No agreement for whether only one SRS resource set is supported or multiple SRS resource sets can be transmitted.




Proposal 1: Aperiodic SRS offset is configurable by RRC on a per SRS resource set basis and the offset value X is measured in slots
· For inter-slot antenna switching, one slot offset between SRS resources can be assumed implicitly. 
Samsung
	Text proposal for Proposal 1:
In TS 38.214 [5], Section 6.2.1 UE sounding procedure
…
When aperiodic SRS is used with aperiodic reporting, the SRS offset is configured per resource set in the higher layer parameter AperiodicSRS-TriggeringOffset. The SRS triggering offset is measured in slots. The UE does not expect that aperiodic SRS is transmitted before the OFDM symbol(s) carrying its triggering DCI. When the higher layer parameter SRS-SetUse is set to 'AntennaSwitching', and inter-slot antenna switching is configured, the UE assume that the one slot offset between SRS resources.
…  





OPPO
Proposal 2: The timing between DCI to trigger aperiodic SRS and corresponding SRS transmission is RRC configured per SRS resource set.
Proposal 3:  All the symbols within a slot can be configured for SRS transmission.
	/************************* Start of Text Proposal for 38.214 ************************/
6.2.1	UE sounding procedure
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).
-	the UE transmit SRS in each of the activated SRS resource set(s) in slot n+k when the UE receives the downlink DCI or uplink DCI carrying activation command in slot n, where k is configured via higher layer parameter aperiodic-SRS-offset for each SRS resources set.
-	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, or of the aperiodidc 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.
/************************** End of Text Proposal for 38.214 ************************/




	/************************* Start of Text Proposal for 38.214 ************************/
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.
/************************** End of Text Proposal for 38.214 ************************/





Qualcomm
[bookmark: _Hlk506472012]Proposal 1: Rel-15 should support one of the following solutions for the A-SRS transmission timing:
· Option 1: Introduce a RRC parameter inside the SRS resource which configures an offset in slots between the DCI and the A-SRS resource transmission.
· Option 2: Introduce a RRC parameter which configures periodicity and offset for an A-SRS resource, similarly to the case of periodic/semi-persistent NR SRS resource.
· Option 3: For A-SRS scheduled using Format 0_1, re-use the DCI field which signals the timing gap in slots for PUSCH scheduling (K2) to schedule also A-SRS. 
· For A-SRS scheduled with Format 1_1, Option 1 or Option 2 would be sufficient. 
· For A-SRS scheduled with Format 2_3, Option 2 is needed (similarly to LTE SRS antenna switching).

Sony
Proposal 2: NR supports the network inform UE regarding multiple offset values between multiple resources in an aperiodic SRS resource set and a SRS request using RRC signaling.
	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 based activation command where a codepoint of the DCI may activate one or more SRS resource set(s).
-	the UE receives a configuration of one or more aperiodic SRS resource trigger offset(s) for a SRS resource set. The offset indicates a slot where the UE shall transmit the SRS resource.





●Discussion point 3: (Aperiodic) SRS configuration per BWP per SUL/non-SUL carrier RRC impact
Several companies think that SRS resource set configuration should be prepared for each CC/BWP/SUL.

Following agreement was made in chairman’s note.
Agreement (RRC parameter update):
SRS resource set configuration is supported per BWP. SRS is always transmitted in an active BWP within an active CC.




To prepare SRS configuration for each CC/BWP/SUL: 
Supporting company: ZTE,Sanechips , vivo, CMCC, Sony
Opposing company: Qualcomm, OPPO.

Especially, OPPO mentions that Configuring SRS per BWP has been agreed in the LS to RAN2.
If OPPO is right, we don’t need to discuss this.

	Company Name
	Comments

	Qualcomm
	Adding BWP-Info makes sense as it was the case for CSIRS since SRS is transmitted only inside an active BWP (as it is the case for CSIRS on DL also). Yet, there is no need for CC/SUL configuration. We prefer to keep the LTE approach when it comes to SRS antenna switching across CCs.


	Sony 
	Though SRS is transmitted only inside an active BWP, when changing active BWP frequently, to set SRS configuration for each BWP makes sense to reduce RRC signalling.

	vivo
	At least for NR FR2, SRS configuration set includes spatial QCL information, which is different from LTE system. It was agreed UE cannot assume same QCLed assumption for different CCs. That means we cannot use same SRS configuration set for SRS switching among CCs. Consequently, it is nature that supporting SRS configuration per CC/SUL.
Additionally, SRS switching among BWPs also should be considered. As dynamic BWP switching is supported, if only support SRS transmission on an active BWP, it may lead to low efficiency due to tardy CSI measurement by RRC configuration. In TDD system, when different uplink and downlink BWPs are configured by higher layer, measurement on multiple BWPs to acquire downlink BWP CSI is also required. (Text proposal is shown in newly added discussion point 29.)

	OPPO
	Configuring SRS per BWP has been agreed in the LS to RAN2.





Possible agreement from ZTE, Sanechips proposal2
CC/BWP/SUL configuration is supported per SRS resource set.


Vivo: 
For aperiodic SRS transmission in SUL/non-SUL carrier, as SUL/non-SUL carrier transmission can be dynamically indicated by DCI. Therefore, each SRS trigger state can be associated with different SRS resource sets for non-SUL/SUL respectively.
Proposal 1:
· For aperiodic SRS configuration, association between SRS resource sets and aperiodic SRS trigger states are configured per BWP per SUL/non-SUL carrier by higher layer.


ZTE:
Proposal 2:   CC/BWP/SUL configuration is supported per SRS resource set.


CMCC:
Proposal 5: Introduce high layer parameter BWP-Info for a SRS resource set.
	<Text proposal Start>
TS38.214
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. Each SRS resource set is located in the UL BWP identified by the higher layer parameter BWP-info, and all SRS resources linked to a SRS resource set are located in the same UL BWP.
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.
<Text proposal End>



[bookmark: _Hlk507092113]
●Discussion point 4: cc-Index is not needed when SRS resource set configuration has included BWP and CC information Editorial related to above
Majority companies support to keep current specification in 38.213.

	Company Name
	Comments

	Qualcomm
	We prefer to keep the LTE approach when it comes to SRS antenna switching across CCs, so we prefer current wording in 213.


	Huawei
	Agree with QC

	Vivo
	This issue is related with discussion point 3, we can further discuss it if we agree SRS resource set configuration is per CC/SUL.

	Samsung
	Same view with QC. 





vivo:
	-------------------------------------------------------Start text proposal-----------------------------------------------------------
38.213 v15.0.0
[bookmark: _Toc505848942]11.4 SRS switching
For a serving cell where a UE is not configured for PUSCH/PUCCH transmission or for a serving cell where higher layer parameter srs-pcadjustment-state-config indicates a separate power control adjustment state between SRS transmissions and PUSCH transmissions, DCI format 2_3 includes one block of bits for {SRS request, TPC command, … TPC command} fields for the UE if the UE is configured with higher layer parameter typeA-SRS-TPC-PDCCH-Group where the SRS request field applies to a set of serving cells provided by higher layer parameter cc-SetIndex and each TPC command applies to a respective serving cell index provided by higher layer parameter cc-IndexInOneCC-Set. Otherwise, if the UE is configured with higher layer parameter typeB-SRS-TPC-PDCCH-Group, DCI format 2_3 includes one or more blocks of bits for {SRS request, TPC command} as described in [5, TS 38.212] where each block applies to a serving cell. The SRS request field is not present if a value of higher layer parameter fieldTypeFormat2_3 is 0; otherwise, the SRS request field is present in DCI format 2_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. 
--------------------------------------------------------End text proposal----------------------------------------------------------





●Discussion point 5: Full hopping bandwidth is sounded across the N OFDM symbols Enhancement
Several bandwidth configurations, the full hopping bandwidth cannot be sounded across the N OFDM symbols.
LG and ZTE provide TP.
Majority Company (CATT, Ericsson, Nokia, Huawei, Intel, Samsung) think that this is an optimization,
Therefore, we don’t need to discuss it.

Possible conclusion: we don’t need to discuss this issue because this is an optimization.


	Company Name
	Comments

	CATT
	alt 3 is sufficient for Rel-15, it can be optimized in future release if necessary 


	Ericsson
	The SRS bandwidth table design was generated so that there are entries whereby the full bandwidth can be sounded in either 1, 2, or 4 hops. Why should it matter that there are other entries in the table where the full bandwidth cannot be sounded within one SRS resource? Our view is that it is not necessary to introduce any additional restrictions.

	Nokia
	Agree to Ericsson, we already have large table to support flexible configuration of frequency hopping. Further discussion would be for possible optimization. 

	Huawei
	UE can transmit the first N hops only. If gNB needs full bandwidth sounding, it can trigger another sounding transmission with different n_RRC, or just using semi-persistent SRS.

	Intel
	Agree with Ericsson. No need to discuss this issue in Rel-15.

	Samsung
	No need to discuss this issue




Alt 1. 

SRS subband size and the number of SRS subbands for intra-slot hopping are determined by evenly dividing the SRS bandwidth  by .
Alt 2. 
An offset is provided for the SRS counter as .  RRC impact
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  with different value  which satisfy  . 




Alt1:


SRS subband size and the number of SRS subbands for intra-slot hopping are determined by evenly dividing the SRS bandwidth  by .
Alt3:　no specification change
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.



LG: LG support Alt1
Alt 1. 

SRS subband size and the number of SRS subbands for intra-slot hopping are determined by evenly dividing the SRS bandwidth  by .
Alt 2. 
An offset is provided for the SRS counter as .  RRC impact
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  with different value  which satisfy  . 

Text proposal for Alt1 from LG
	38.211
[bookmark: _Toc500952706]6.4.1.4.3	Mapping to physical resources






When SRS is transmitted on a given SRS resource, the sequence  for each OFDM symbol  and for each of the antenna ports of the SRS resource shall be multiplied with the amplitude scaling factor  in order to conform to the transmit power specified in [5, 38.213] and mapped in sequence starting with  to resource elements  in a slot for each of the antenna ports  according to
--------------- Unchanged parts omitted -------------


If , frequency hopping is enabled and the frequency position indices  are defined by


where








and where  regardless of the value of . The quantity  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  within the slot in which the  symbol SRS resource is transmitted, and the values of  and  are  given by , and , ==1 with the  and corresponding to the configured value of . The quantity  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






for slots that satisfy . The periodicity  in slots and slot offset  are given in clause 6.4.1.4.4.





ZTE:
	{38.211：6.4.1.4.3	Mapping to physical resources }
...






and where  regardless of the value of . The quantity  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  within the slot in which the  symbol SRS resource is transmitted. The configured parameters should satisfy. The quantity is the repetition factor and is contained in the higher layer parameter SRS-ResourceMapping.         




●Discussion point 6: SRS set to support reciprocity-based DL precoding If Alt2 is selected, RRC impact 

Following description is being captured in chairman’s note.
For further discussion:
The usage of the SRS-SetUse parameter value ‘AntennaSwitching’ is extended to also support the case when T = R.



The parameter SRS-SetUse does not have a configuration well-suited to support sounding of the full MIMO channel when T = R for the use case of reciprocity-based DL precoding.

	Company Name
	Comments

	CATT
	No need for change, turning off antenna switching can handle it, for T=R antenna switching is set to OFF, even for T<R antenna switching can be set to OFF.  


	Qualcomm
	We agree with Ericsson proposal. Note that Antenna Switching was introduced for reciprocal beamforming purposes, but it is clear that the same use-case exists if T=R. If, when T=R, the SRS is tagged with a different SRS-useca se (e.g., noncodebook based), then the UE would pick a precoder that is for helping UL-purposes, which is not necessarily the same as what it would pick if the UE was aware that this SRS resource is for DL-purposes.


	Huawei
	No need since the gNB may use SRS associated with codebook based PUSCH for reciprocity-based DL measurement and UL transmission. In addition, SRS associated with UL BM is another way to be used. 




Possible agreement from Ericsson’s alt1
Alt1: The usage of the SRS-SetUse parameter value ‘AntennaSwitching’ is extended to also support the case when T = R. A simple TP in 38.214 is needed.

Supporting: Ericsson, Qualcomm
Against: CATT, Huawei

Ericsson
[bookmark: _Toc492554353][bookmark: _Toc492554531][bookmark: _Toc498092135][bookmark: _Toc506563962][bookmark: _Toc506564011][bookmark: _Toc506572869]Introduce an SRS set configuration to support sounding of the full MIMO channel when the number of UE transmit antennas equals the number of UE receive antennas (T = R) to support the use case of reciprocity-based DL precoding. The SRS set can consist of one or more SRS resources, with one or more ports each, and SRI is not used. Down-select to one of the following alternatives:

- Alt1: The usage of the SRS-SetUse parameter value ‘AntennaSwitching’ is extended to also support the case when T = R. A simple TP in 38.214 is needed.

- Alt2: An additional value for the RRC parameter SRS-SetUse is added, e.g. named ‘fullChannel’, to support sounding of the full MIMO channel when T = R.

●Discussion point 7: On RRC parameters SRS-SetUSE and ulTxConfig 
No consensus

In the RRC parameter, we have following two parameters.
To avoid conflict below two parameters, CATT provides suggestion for RRC parameter description.
SRS-SetUse is CHOICE {BeamManagement, Codebook, NonCodeBook, AntennaSwitching} ulTxConfig is CHOICE {Codebook, NonCodeBook}.

	Company Name
	Comments

	OPPO
	Support. The ulTxConfig  and SRS-SetUse is redundant.

	
	

	
	

	
	




Possible agreement from CATT Proposal4
Modify the values range of RRC parameters SRS-SetUse as CHOICE {BeamManagement, Codebook/NonCodeBook, AntennaSwitching}.


●Discussion point 8: A-SRS switching across CCs-transmission ordering & DCI format Editorial
More clear description regarding typeA/B-SRS-TPC-PDCH-Group RRC parameter is being provided by Qualcomm

Qualcomm

	Text Proposal 2 (New text in Section 6.2.1.3, 38.214):For an aperiodic SRS triggered in DCI format 2_3 and UE configured with higher layer parameter typeA-SRS-TPC-PDCCH-Group without PUSCH/PUCCH transmission, the order of the triggered SRS transmission on the serving cells follow the order of the serving cells in the indicated set of serving cells configured by higher layers. 
For an aperiodic SRS triggered in DCI format 2_3 and UE configured with higher layer parameter typeB-SRS-TPC-PDCCH-Group without PUSCH/PUCCH transmission, the order of the triggered SRS transmission on the serving cells follow the order of the serving cells with aperiodic SRS triggered in the DCI. 




	Text Proposal 3 (Section 7.3.1.3.4, 38.212):  If the UE is configured with higher layer parameter typeA-SRS-TPC-PDCCH-Group for an UL without PUCCH and PUSCH or an UL on which the SRS power control is not tied with PUSCH power control, one block is configured for the UE by higher layers, with the following fields defined for the block:
-	SRS request – 0 or 2 bits. The presence of this field is according to the definition in Subclause x.x of [5, TS38.213]. If present, this field is interpreted as defined by Table 7.3.1.1.2-5.
-	TPC command number –2 bits-     TPC command number 1, TPC command number 2, …, TPC command number n 
      where each TPC command applies to a respective serving cell index provided by higher layer parameter cc-IndexInOneCC-Set.

If the UE is configured with higher layer parameter typeB-SRS-TPC-PDCCH-Group for an UL without PUCCH and PUSCH or an UL on which the SRS power control is not tied with PUSCH power control, one or more blocks is configured for the UE by higher layers where each block applies to a serving cell, with the following fields defined for the block:
-	SRS request – 0 or 2 bits. The presence of this field is according to the definition in Subclause x.x of [5, TS38.213]. If present, this field is interpreted as defined by Table 7.3.1.1.2-5.
-	TPC command number –2 bits






●Discussion point 9: UE capability regarding RF retuning for SRS carrier-based switching SRS carrier-based switch Should be discussed in other agenda
Current RRC parameter list captures “rf-RetuningTimeDL” and “rf-RetuningTimeUL”. 
Mediatek think that it is beneficial for a UE to report different RF retuning time values for high & low frequencies. If we take Alt2 below, obviously, it brings RRC impact.

Possible agreement: from Mediatek’s alt1 with no RRC impact
Use single reference numerology (e.g. 15 KHz) for the definition of DL/UL RF retuning times which are for UE-specific capabilities,


Mediatek:
Proposal: address ambiguity in the UE capability reporting in terms of RF retuning times by adopting one of the alternatives below:
1. Alt. 1, use a single reference numerology (e.g. 15 KHz) for the definition of DL/UL RF retuning times which are for UE-specific capabilities,
2. Alt. 2, a UE reports RF retuning times separately for low frequency bands and high frequency bands.
[bookmark: _Hlk507090039]

●Discussion point 10: UE capability report regarding antenna port for  antenna switching Should be discussed in other agenda
To answer following FFS, how does the UE report UE capability regarding antenna port for antenna switching?Qualcomm provided a proposal.
	Agreement RAN#90
· FFS: how to provide the eNB with UE requirements on the number of SRS resources and the number of ports per resource for the purposes of Tx antenna switching




Majority company(CATT, Ericsson, Nokia, Huawei, vivo, OPPO )  think that current specification is enough.
Possible conclusion: We don’t need to discuss this.

	Company Name
	Comments

	CATT
	What is typical UE antenna switching capability? 3 sets of 2,1,1 seems corner case.

	Qualcomm
	The point here is that even if a UE is UL MIMO, if it is NOT configured with UL MIMO, then its capability of antenna switching is different. For example, from 2T4R it would drop to 1T4R. 


	Ericsson
	Don’t we have the following agreement?
1T2R: Two resources, both one port
2T4R: Two resources, both 2 ports
1T4R: Four resources, all 1 port

	Nokia
	The necessity is not clear

	Huawei
	Agree with Ericsson, beside we can use 1T4R

	vivo
	Agree with Ericsson, it is not necessary.

	OPPO
	Agree with Ericsson




Possible agreement: from Qualcomm’ proposal2
On the UE-capability framework for NR SRS antenna switching within an active BWP of a component carrier:
· UE reports (as a UE capability) the sets of UE antenna ports which can be sounded on the same symbol
· For an UL MIMO capable UE, the set of antenna ports which can be sounded on the same symbol may be different depending on whether the UE is configured with UL MIMO.
· E.g., a 2T4R UE may report either two sets of 2 antennas, or 3 sets of 2, 1, and 1 antenna each, or both depending on whether it is configured with UL MIMO or not




●Discussion point 11: Guard interval for SRS set for beam management Need to treat

In adhoc1801, the guard period between two SRS resources for antenna switching was agreed. The guard period for beam management was FFS as follows. Intel provides text proposal for this.

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



	Company Name
	Comments

	Ericsson
	Based on RAN4 discussions, if the power is not changing from one beam to the next, is a guard symbol really needed?

	Samsung
	The necessity of guard internval for beam management is not clear

	OPPO
	According to the LS from RAN4, the Gap is unnecessary.

	LGE
	Issues related to the guard period need to be discussed commonly for covering cases of beam management, codebook-based UL, as well as antenna switching.





Possible agreement regarding text proposal from Intel 
Intel
	============= Text Proposals in 38.214 ======================
[bookmark: _Toc501048222]6.2.1.4	UE Beam management
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 for beam management
	𝛍
	

	Y(symbol)

	0
	15
	1

	1
	30
	1

	2
	60
	1

	3
	120
	2



============= End of Text Proposals in 38.214 ======================




●Discussion point 12: timing gap for A-SRS switching across CCs-timing　 Need to treat

An agreement is missing on the minimum timing gap between A-SRS transmission and associated triggering when different CCs have different numerology


Possible agreement regarding text proposal 
Qualcomm:
	Text Proposal 1 (New text in Section 6.2.1.3 in 38.214): For n-th (n>=1) aperiodic SRS transmission on a cell c, upon detection of a positive SRS request on a grant, the UE shall commence this SRS transmission on the configured symbol and slot provided 
· it is no earlier than the summation of the time duration needed for PUSCH preparation time according to Table 6.4-1 and 6.4-2 for the numerology used in the cell c, and the UL or DL RF retuning time [11, TS 38.133] as defined by higher layer parameters rf-RetuningTimeUL and rf-RetuningTimeDL, 
· it does not collide with any previous SRS transmissions, or interruption due to UL or DL RF retuning time.
otherwise, n-th SRS transmission is dropped.





●Discussion point 13: Initialization value for when SRS-GroupSequenceHopping equals ‘groupHopping’ Need to treat  

There is no initialization value for when SRS-GroupSequenceHopping equals ‘groupHopping’. Intel provides the text proposal.

	
	Initialization value

	SRS-GroupSequenceHopping equals ‘sequenceHopping’,
	
  (agreed in #AH1801)

	SRS-GroupSequenceHopping equals ’groupHopping’
	none




Possible agreement regarding text proposal 
Intel
	============= Text Proposal in 6.4.1.4.2 in 38.211 ======================

if SRS-GroupSequenceHopping equals ’groupHopping’, group hopping but not sequence hopping shall be used and 





	where the pseudo-random sequence  is defined by clause 5.2.1 and shall be initialized with  at the beginning of each radio frame.
============= End of Text Proposals in 38.211 ======================






●Discussion point 14: Alignment between the 2 concatenated DL-unknown-UL periodicity   Enhancement
This is a sort of enhancement of UE behaviour for 2 concatenated DL-unknown-UL resource configurations.

CMCC
Proposal 1: Support the SRS configuration that matches the frame structure of 2 concatenated DL-unknown-UL periodicity.


●Discussion point 15: SRS transmission in flexible OFDM symbols Editorial 
In 38.211, the transmission configuration for SRS is described as “SRS may be transmitted only if all OFDM symbols of the candidate slot corresponding to the configured SRS resource are classified as 'uplink'.” there was no such agreements in MIMO discussion.
This is important editorial suggestion from CMCC and ZTE/Sanechips.

Company’s comment
	Company Name
	Comments

	Sony
	CMCC text proposal is based on current agreement result. But ZTE proposal 4 includes enhancement. According to appendix1, there was an agreement SRS partial dropping when collision between sPUCCH. But there was no agreement of partial dropping when last UL OFDM symbol   less than UL OFDM symbol SRS required. Therefore, CMCC text proposal is a suggestion for the editor. But ZTE proposal4 includes an enhancement. So, I would like to keep this as editorial based on CMCC proposal.

	
	



CMCC
Proposal 4: SRS may be transmitted in 'uplink' or ‘flexible’ OFDM symbols of the candidate slot corresponding to the configured SRS resource.

	<Text proposal Start>
TS38.211
6.4.1.4.4	Sounding reference signal slot configuration
SRS may be transmitted only if all in 'uplink' or ‘flexible’ OFDM symbols of the candidate slot corresponding to the configured SRS resource are classified as ‘uplink’.
<Text proposal End>




ZTE, Sanechips
Proposal 4: In the case when some SRS symbols are non-UL symbols, only SRS symbols on the non-UL symbols of the SRS resource are dropped
	...
SRS may be transmitted on partial or all OFDM symbols of the configured SRS resource only if all these OFDM symbols of the candidate slot corresponding to the configured SRS resource are classified as 'uplink.'





●Discussion point 16: SRS triggering collision Enhancement
The point is that gNB triggers multiple times which fall into same SRS transmission occasion. In LTE, it is prohibited. CATT seems to take LTE like method.

CATT
Proposal 3: specify UE behavior when an UE receives multiple aperiodic SRS triggering which fall into same SRS transmission occasion. 


●Discussion point 17: Collision handling between SRS and short PUCCH Enhancement
The point is that to compensate the collision, another aperiodic SRS in the same slot (collision slot) may be configured. It is being proposed by Mitsubishi.

	Company Name
	Comments

	Mitsubishi Electric
	One of the use cases is the following: if periodic SRS with large periodicity gets dropped, the UE will need to wait for a long time to transmit another SRS. A spec support to transmit aperiodic SRS for the dropped SRS is needed. We see this topic as one of the important issues to be treated.

	
	






Mitsubishi:
	TP for Section 6.2.1 in TS 38.214
--------Beginning of TP--------

For PUCCH formats 0 and 2, a UE shall not transmit SRS when semi-persistent and periodic SRS are configured in the same symbol(s) with PUCCH carrying only CSI report(s), or only L1-RSRP report(s) or if aperiodic SRS is configured and PUCCH consists of beam failure request. In the case that SRS is not transmitted due to overlap with PUCCH, only the SRS symbol(s) that overlap with PUCCH symbol(s) are dropped. PUCCH shall not be transmitted when aperiodic SRS happens to overlap in the same symbol with semi-persistent or periodic PUCCH carrying semi-persistent/periodic CSI report(s) or semi-persistent/periodic L1-RSRP report(s) only. 

If periodic or semi-persistent SRS is dropped due to collision with PUCCH format 0 or 2, the UE may be configured with aperiodic SRS in the same slot.

A UE is not expected to be configured with aperiodic SRS and PUCCH formats 0 or 2 with aperiodic CSI report in the same symbol. 

--------End of TP--------




●Discussion point 18: SRS carrier-based switching collision handling, support Enhancement


Huawei

Proposal 5: For SRS carrier-based switching collision handling, support
· SSBRI, PUCCH-BFR > SRS
· A-SRS > PUCCH0/2-CSI/RSRP > SP/P-SRS
· P CSI and SP CSI have the same priority for collision handling with SRS switching.
Proposal 6: In the case that switching-from carrier is from a serving cell configured with SUL, the switching-from uplink carrier is configured by srs-SwitchFromServCellIndex and an indication of SUL or non-SUL in RRC signalling. Send LS to RAN2 once this proposal is agreed. 

●Discussion point 19: Restriction of the SRS resource configuration for multiple resources in a resource set Enhancement
OPPO wants to introduce several restrictions of SRS resource configuration within a SRS resource set in terms of periodicity/number of SRS port/SRS bandwidth. 

OPPO:
Proposal 1: For a SRS resource set,
· A UE is not expected to be configured with multiple SRS resources with different periodicities within a SRS resource set.
· A UE is not expected to be configured with multiple SRS resources with different number of SRS ports within a SRS resource set.
· A UE is not expected to be configured with multiple SRS resources with different SRS-bandwidth within a SRS resource set.

	/************************* Start of Text Proposal for 38.214 ************************/
6.2.1	UE sounding procedure
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 or different higher layer parameter NrofSRS-Ports or SRS-FreqHopping or SRS-FreqDomainPosition within a SRS resource set. 
/************************* End of Text Proposal for 38.214 ************************/





●Discussion point 20: Different comb offset configuration for different port of one SRS resource Enhancement 
ZTE think that different comb offset configuration for different port of one SRS resource can improve mean square error performance.

ZTE provided  WF R1-1803305
ZTE,Sanechips
Proposal 1: NR should support the case that different ports of one SRS resource have different comb offsets, especially for 4 port SRS resource.

	38.211：6.4.1.4.3	Mapping to physical resources 

The frequency-domain starting position  is defined by


where 


The quantity  is given by



The frequency domain shift value  adjusts the SRS allocation to align with the common resource block grid in multiples of four and is contained in the higher layer parameter SRS-FreqDomainPosition. The transmission comb offset  is contained in the higher layer parameter SRS-TransmissionComb and  is a frequency position index.




●Discussion point 21: More suitable spec location for  frequency hopping described in 38.214 section 6.2.1.1 Editorial

Huawei
In TS 38.214 v15.0.1 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 proposals for TS 38.214 v15.0.1 Section 6.2.1.1
< Unchanged parts are omitted >


A UE may be configured 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 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.
When transform precoding is enabled for PUSCH transmission, the UE shall perform, at least for the 14-symbol slot, PUSCH frequency hopping [if the frequency hopping field in the corresponding detected PDCCH DCI format is set to 1]; otherwise no PUSCH frequency hopping is performed.
< Unchanged parts are omitted >



●Discussion point 22: Correction of SRS symbol-level configuration Editorial


Current specification doesn’t consider symbol number  and 
Huawei prepared a text proposal.


Huawei:



Proposal 3: The configuration of SRS starting position offset , symbol number  and repetition factor  should satisfy the following principles
· 
SRS repetition factor 
· 

	Text proposals for TS 38.211 v15.0.1 Section 6.4.1.4.1 
< Unchanged parts are omitted >
An SRS resource consists of



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

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



-	, the starting position in the time domain given by  where the offset counts symbols backwards from the end of the slot and is contained in the higher layer parameter SRS-ResourceMapping, where 

-	, the frequency-domain starting position of the sounding reference signal
-     , the repetition factor, indicating number of OFDM symbols within an SRS resource where the subcarrier mapping is repeated across symbols.
< Unchanged parts are omitted >




●Discussion point 23: Association UE antenna port and SRS resource in SRS antenna switching Editorial
In adhoc1801, we discussed this matter. In the discussion, CATT insisted that is not needed. In this meeting CATT insists that it is not needed using R1-1801726 section 2.

Company’s comment
	Company Name
	Comments

	CATT
	this clarification in spec is unnecessary


	
	

	
	




Maybe, this is not essential. But Huawei is providing this text proposal, which bring more clear description. It is up to editor whether the specification includes this suggestion.


Huawei
	Text proposals for TS 38.214 v15.0.1 Section 6.2.1.2 
< Unchanged parts are omitted >
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 where UE does not transmit any other signal of at least Y symbols in-between the SRS resources is used in case the SRS resources are transmitted in the same slot. The association between SRS ports of each SRS resource and UE antenna ports should not change within the SRS resource set.
< Unchanged parts are omitted >





●Discussion point 24: Number of SRS resources within a  SRS resource set in case of codebook based and non-codebook based UL transmission Editorial

OPPO
	/************************* Start of Text Proposal for 38.214 ************************/
6.2.1	UE sounding procedure

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 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. When the higher layer parameter SRS-SetUse is set to 'BeamManagement', only one SRS resource in each of multiple SRS sets can be transmitted at a given time instant. The SRS resources in different SRS resource sets can be transmitted simultaneously.
/************************* End of Text Proposal for 38.214 ************************/





●Discussion point 25: SRS may be configured before PUSCH Need to treat
Qualcomm provides clearer specification description based on agreement. The point is whether UE can transmit SRS before PUSCH transmissiion in a slot.

	Company Name
	Comments

	CATT
	This is not a simple editorial issue, RAN1 needs to agree on whether it is supported or not.


	Mitsubishi Electric
	Relative position of SRS and PUSCH has an impact on other topics. This point should be treated offline/online.

	
	



Possible agreement form Qualcomm
Text Proposal 5 (Section 6.2.1, 38.214): “When PUSCH and SRS are transmitted in the same slot, the UE may be configured to transmit SRS before or after the transmission of the PUSCH and the corresponding DM-RS.”


	Agreement
An SRS resource can be configured to occupy a location within at least the last 6 symbols in a slot.
· FFS other location in a slot or using all UL OFDM symbols in a slot depending on the results of antenna switching discussions
· From UE perspective, no FDM between SRS and short PUCCH
· From UE perspective, when PUSCH is scheduled in a slot, SRS may be configured at least after the scheduled PUSCH and the corresponding DMRS. Study further whether SRS may be configured before the scheduled PUSCH and the corresponding DMRS
Working assumption from RAN1#90 on SRS short PUCCH prioritization is confirmed
Agreements:
For PUSCH
· PUSCH mapping type A:
· Starting symbol is symbol index #0 in a slot.
· Length of the PUSCH is at least Y symbols, up to 14 symbols
· FFS the value of Y
· PUSCH mapping type B (All 105 combinations)
· Length of the PUSCH can be 2 through 14 symbols, and with 1 symbol as a working assumption
Starting symbol can be any position within a slot, such that slot boundary is not crossed.



Qualcomm
	Text Proposal 5 (Section 6.2.1, 38.214): “When PUSCH and SRS are transmitted in the same slot, the UE may be configured to transmit SRS before or after the transmission of the PUSCH and the corresponding DM-RS.”





●Discussion point 26: The same Tx beam should be applied within one SRS resource Editorial

OPPO and LGE provides more clear description regarding same TX beam applied within one SRS resource on beam management.OPPO is saying that the same Tx beam should be applied within one SRS resource according to the agreement on beam management. That is not captured in current specification. In LG’s TP, one more essential sentence for clarifications is included on top of OPPO’s TP.

OPPO
	/************************* Start of Text Proposal for 38.214 ************************/
6.2.1	UE sounding procedure
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.
The UE shall transmit SRS with the same spatial domain transmission filter across the OFDM symbols occupied by a SRS resource.
/************************* End of Text Proposal for 38.214 ************************/




LGE
	/************************* Start of Text Proposal for 38.214 ************************/
[bookmark: _Toc501048220]6.2.1	UE sounding procedure
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 [image: ]SRS resources (higher later parameter SRS-ResourceConfig), where the maximum value of K is indicated by [SRS_capability [13, 38.306]]. The SRS resource set applicability is configured by the higher layer parameter SRS-SetUse. When the higher layer parameter SRS-SetUse is set to 'BeamManagement', only one SRS resource in each of multiple SRS sets can be transmitted at a given time instant. When the higher layer parameter SRS-SetUse is set to ‘BeamManagement’ for a configured SRS resource set and when any of the SRS resources within the SRS resource set are not configured with higher layer parameter SRS-SpatialRelationInfo, UE should apply independent spatial domain transmission filter for each configured SRS resource. The SRS resources in different SRS resource sets can be transmitted simultaneously. UE should apply the same spatial domain transmission filter on different OFDM symbols for a SRS resource.
/************************* End of Text Proposal for 38.214 ************************/





●Discussion point 27: Suitable specification location regarding PUSCH frequency hopping Editorial
OPPO suggests suitable specification location regarding PUSCH frequency hoppoing

OPPO

	[bookmark: _Hlk506900009]/************************* Start of Text Proposal for 38.214 ************************/
[bookmark: _Toc501048221]6.2.1.1	UE SRS frequency hopping procedure


[bookmark: _Hlk498001679]A UE may be configured 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 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.
When transform precoding is enabled for PUSCH transmission, the UE shall perform, at least for the 14-symbol slot, PUSCH frequency hopping [if the frequency hopping field in the corresponding detected PDCCH DCI format is set to 1]; otherwise no PUSCH frequency hopping is performed.
/************************* End of Text Proposal for 38.214 ************************/





[bookmark: _Hlk507145720]●Discussion point 28: No agreement regarding PUSCH rate matching due to SRS collision Editorial

Qualcomm’s opinion is that  when it comes to PUSCH and SRS, in 38.211, it is added that the PUSCH will be rate matched due to SRS collision. There has not been any such agreement, and therefore it should be removed:

Qualcomm
	

Text Proposal 4 (Section 6.3.1.6, 38.211): mapped in sequence starting with  to resource elements  in the virtual resource blocks assigned for transmission which meet all of the following criteria: 
-	they are in the virtual resource blocks assigned for transmission, and
-	the corresponding resource elements in the corresponding physical resource blocks are not used for transmission of the associated DM-RS, PT-RS, or SRS, or DM-RS intended for other co-scheduled UEs as described in clause 6.4.1.1.3




Discussion point 29: SRS switching among BWP Enhancement
vivo: As dynamic BWP switching is supported, the restriction of SRS only can be sounded on an activated BWP may lead to low efficiency due to tardy CSI measurment. Additionally, in TDD system, when different uplink and downlink BWPs are configured by higher layer, measurement on multiple BWPs to acquire downlink BWP CSI is also required. Consequently, we give the following proposal :
· SRS switching among BWPs are supported in NR.
· FFS：dropping rules for SRS and other UL channels/RSs are collided but in different BWPs.

vivo
	Text Proposal  (Section 6.2.1.3, 38.214): 
[bookmark: _Toc501048223]6.2.1.3	UE sounding procedure between component carriers/BWPs
…
[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]
A UE can be configured with SRS resource(s) on a BWP1 with slot formats comprised of DL and UL symbols and not configured for PUSCH/PUCCH transmission. For BWP1, the UE is indicated PUSCH/PUCCH is transmitted on BWP2. During SRS transmission on BWP1 (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 BWP2.
…




●Discussion point 29: No agreement regarding PUSCH rate matching due to SRS collision Editorial

Qualcomm provided following information using RAN1-NR reflector.
In the 211 spec in this part (Section 6.4.1.4.2):

. The cyclic shift [image: cid:image001.png@01D3B022.3C13BEE0] for antenna port [image: cid:image002.png@01D3B022.3C13BEE0] is given as 
[image: cid:image003.png@01D3B022.3C13BEE0],
[image: cid:image002.png@01D3B022.3C13BEE0]seems to be 1000, 1001,… but it should be 0,1,2 what goes inside the above formula.
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Appendix
Appendix 1
Agreement: #90bis
In the case of collision of SRS and short PUCCH carrying only CSI report/beam failure recover request, support the prioritization rules in the table below:
The channel listed in the entries below are prioritized
	
	Aperiodic SRS
	Semi-persistent SRS
	periodic SRS

	sPUCCH with aperiodic CSI report only
	No rule**
	sPUCCH
	sPUCCH

	sPUCCH with semi persistent CSI report only
	SRS
	sPUCCH
	sPUCCH

	sPUCCH with periodic CSI report only
	SRS
	sPUCCH
	sPUCCH

	sPUCCH with beam failure recover request*
	sPUCCH
	sPUCCH
	sPUCCH


In case SRS is dropped, dropping can be partial in time domain, i.e., only those OFDM symbols that collide with short PUCCH
*If short PUCCH is supported for beam failure recovery request and collision between short PUCCH with beam failure recovery request and aperiodic/semi persistent/periodic SRS occurs, prioritize short PUCCH
** UE can assume that this collision will not occur
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