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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref129681832]This contribution provides a summary for maintenance issues on SRS Enhancements for Rel-18 Work Item on “MIMO Evolution for Downlink and Uplink”.
Since most of the maintenance issues are related to correcting RRC parameter names, the relevant parts in TS38.331 v18.0.0 are provided here.

TS38.331 v18.0.0, 6.3.2:
[bookmark: _Toc60777398][bookmark: _Toc156130612]–	SRS-Config
The IE SRS-Config is used to configure sounding reference signal transmissions. The configuration defines a list of SRS-Resources, a list of SRS-PosResources, a list of SRS-PosResourceSets and a list of SRS-ResourceSets. Each resource set defines a set of SRS-Resources or SRS-PosResources. The network triggers the transmission of the set of SRS-Resources or SRS-PosResources using a configured aperiodicSRS-ResourceTrigger (L1 DCI). The network does not configure SRS specific power control parameters, alpha (without suffix), p0 (without suffix) or pathlossReferenceRS if unifiedTCI-StateType is configured for the serving cell.
SRS-Config information element
…
SRS-Resource ::=                        SEQUENCE {
    srs-ResourceId                          SRS-ResourceId,
nrofSRS-Ports                           ENUMERATED {port1, ports2, ports4},
…
    nrofSRS-Ports-n8-r18                    ENUMERATED {ports8, ports8tdm}                                 OPTIONAL,   -- Need R
    combOffsetHopping-r18                   SEQUENCE {
        hoppingId-r18                           INTEGER (0..1023)                                          OPTIONAL,   -- Need R
        hoppingSubset-r18                       CHOICE {
          transmissionComb-n4                       BIT STRING (SIZE (4)),
          transmissionComb-n8                       BIT STRING (SIZE (8))
        }                                                                                                  OPTIONAL,   -- Need R
        hoppingWithRepetition-r18               ENUMERATED {symbol, repetition}                            OPTIONAL    -- Need R
    }                                                                                                      OPTIONAL,   -- Need R
    cyclicShiftHopping-r18                  SEQUENCE {
        hoppingId-r18                           INTEGER (0..1023)                                          OPTIONAL,   -- Need R
        hoppingSubset-r18                       CHOICE {
          transmissionComb-n2                       BIT STRING (SIZE (8)),
          transmissionComb-n4                       BIT STRING (SIZE (12)),
          transmissionComb-n8                       BIT STRING (SIZE (6))
        }                                                                                                  OPTIONAL,   -- Need R
        hoppingFinerGranularity-r18             ENUMERATED {enable}                                        OPTIONAL    -- Need R
    }                                                                                                      OPTIONAL    -- Need R
    ]]
}

…
	SRS-Resource, SRS-PosResource field descriptions

	combOffsetHopping
Configures UE with comb offset hopping. The hoppingId is used to initialize pseudo random comb offset hopping. If UE is configured with both comb offset and cyclic shift hopping, only one hoppingId is configured. The hoppingWithRepetition configures time-domain hopping behavior for repetition factor R>1. 

	cyclicShiftHopping
Configures UE with cyclic shift hopping. The hoppingId is used to initialize pseudo random cyclic shift hopping. If UE is configured with both comb offset and cyclic shift hopping, only one hoppingId is configured. The hoppingFinerGranularity enables finer granular hopping, see TSxxxxx. If hoppingSubset is configured, hoppingFinerGranularity is not configured.

	nrofSRS-Ports
Number of ports. For CLI SRS-RSRP measurement, the network always configures this parameter to 'port1'.

	nrofSRS-Ports-n8
Number of ports if the number of antenna ports is 8. The value 'ports8' configures UE with 8 antenna ports and the value 'ports8tdm' configures the UE with 8 antenna ports which are partitioned into 2 subsets with each subset having 4 different ports, and the subsets are mapped to different OFDM symbols, see Reference XXX. If combOffsetHopping-r18 or cyclicShiftHopping-r18 is configured, this field is not set to ports8tdm. If this field is present UE ignores the field nrofSRS-Ports.




RRC parameter names for 8-port SRS 

CATT, Huawei, Lenovo, OPPO, and Samsung provided text proposals for correcting RRC parameter names for 8-port SRS resource (especially when configured with TDM) to be aligned with TS38.331. The corrections are in TS38.211, TS38.213, and TS38.214. These are straightforward corrections and seem reasonable.

TS38.211 TP

Proposal 2.1: Adopt the text proposal for TS38.211 on 8-port SRS parameter name corrections:
	6.4.1.4.1  SRS resource
An SRS resource is configured by the SRS-Resource IE or the SRS-PosResource IE and consists of
-	 antenna ports , where the number of antenna ports is given by the higher layer parameter nrofSRS-Ports or nrofSRS-Ports-n8 if configured, otherwise , and  when the SRS resource is in a SRS resource set with higher-layer parameter usage in SRS-ResourceSet not set to 'nonCodebook', or determined according to [6, TS 38.214] when the SRS resource is in a SRS resource set with higher-layer parameter usage in SRS-ResourceSet set to 'nonCodebook'.
<Unchanged text is omitted>

· Additional information
· Reason for change: In TS 38.331, the RRC parameter nrofSRS-Ports-n8 is used to identify the port number of an 8-port SRS resource. However, in TS 38.211, this parameter is not used and only the parameter nrofSRS-Ports is used, which is not aligned with TS 38.331.
· Summary for change: Add the RRC parameter ‘nrofSRS-Ports-n8’ for the number of antenna ports in TS 38.211.
· Consequences if not approved: The RRC parameter for 8-port SRS resource is missing in TS38.211.
· TP is for TS38.211 v18.1.0.

	Company
	View

	Google
	OK

	Xiaomi
	OK

	QC
	Ok with this alignment CR

	Lenovo
	OK

	ZTE
	OK

	Fujitsu
	Ok

	CATT
	Ok

	New H3C
	OK

	Nokia, NSB
	OK

	Apple
	Ok

	Sharp
	OK

	Ericsson
	Ok

	FL
	All companies are fine.




[bookmark: _Toc29673360][bookmark: _Toc29674353][bookmark: _Toc11352157][bookmark: _Toc20318047][bookmark: _Toc155777428][bookmark: _Toc45810632][bookmark: _Toc36645583][bookmark: _Toc27299945][bookmark: _Toc29673219]TS38.213 TP

Proposal 2.2: Adopt the text proposal for TS38.213 on 8-port SRS parameter name corrections:
	7.3  Sounding reference signals
For SRS, 
-	if a UE is provided the higher layer parameter nrofSRS-Ports-n8 set to ports8tdm tdm for an SRS resource with 8 ports in an SRS resource set with usage 'codebook' or 'antennaSwitching', the UE splits a linear value  of the transmit power  on active UL BWP  of carrier  of serving cell  equally across the configured antenna ports on each symbol for SRS transmission.
-	else, a UE splits a linear value  of the transmit power  on active UL BWP  of carrier  of serving cell  equally across the configured antenna ports for SRS. 

· Additional information
· Reason for change: In TS 38.331, the RRC parameter nrofSRS-Ports-n8 is used to identify the port number of an 8-port SRS resource and whether the SRS resource is a TDMed 8-port SRS resource. However, in TS 38.213, a parameter named tdm is used, which is not aligned with the one in TS 38.331.
· Summary for change: Change the RRC parameter tdm to ‘nrofSRS-Ports-n8 set to ports8tdm’ in TS 38.213.
· Consequences if not approved: RRC parameter for TDMed 8-port SRS resource is unaligned between TS38.213 and TS38.331.
· TP is for TS38.213 v18.1.0.

	Company
	View

	Google
	OK

	Xiaomi
	OK

	QC
	OK with the TP. 

	Lenovo
	OK

	ZTE
	OK

	Fujitsu
	Ok

	CATT
	Ok

	New H3C
	OK

	Nokia, NSB
	OK

	Apple
	Ok

	Sharp
	OK

	Ericsson
	Ok

	FL
	All companies are fine.




TS38.214 TP

Proposal 2.3: Adopt the text proposal for TS38.214 on TDMed 8-port SRS parameter name corrections:
	6.2.1	UE sounding procedure
<Unchanged text is omitted>
[bookmark: _Hlk512512251]-	Number of SRS ports, as defined by the higher layer parameter nrofSRS-Ports or nrofSRS-Ports-n8 and described in clause 6.4.1.4 of [4, TS 38.211]. If not configured, nrofSRS-Ports is 1.
<Unchanged text is omitted>
· Support of time division mapping subsets of ports of the SRS resource into S symbols (S=2), as defined by the higher layer parameter nrofSRS-Ports-n8 set to ports8tdm[tdm], where the SRS ports are evenly distributed in two consecutive symbols over the symbols in a slot for the SRS resource according to clause 6.4.1.4.2 in [4, TS 38.211]. This applies when the SRS resource set is configured with higher layer parameter usage in SRS-ResourceSet set to 'codebook', or 'antennaSwitching', and nrofSRS-Ports is set to 'n8'.
<Unchanged text is omitted>
· Cyclic shift, as defined by the higher layer parameter cyclicShift-n2, cyclicShift-n4, or cyclicShift-n8 for transmission comb value 2, 4 or 8, and described in clause 6.4.1.4 of [4, TS 38.211]. When cyclic shift hopping is configured by the higher layer parameter [cyclicShiftHopping] for an SRS resource in an SRS resource set with the usage configured as 'antennaSwitching' or 'codebook', subject to UE capabilities, cyclic shift is updated at every symbol as described in [clause 6,4,1,4 of [4, TS 38.211]]. For the cyclic shift hopping, a UE can be configured with a subset of cyclic shifts by the higher layer parameter [cyclicShiftHoppingSubset], where the cyclic shift hopping is performed only across the cyclic shifts configured in the subset. For the cyclic shift hopping, a UE can be configured with finer hopping granularity by the higher layer parameter [hoppingFinerGranularity]. The UE is not expecting that [hoppingFinerGranularity] and [cyclicShiftHoppingSubset] are configured simultaneously for an SRS resource. The UE is not expecting that the cyclic shift hopping and the higher layer parameter nrofSRS-Ports-n8 set to ports8tdm [tdm] are configured simultaneously for an SRS resource.
-	Transmission comb value, as defined by the higher layer parameter transmissionComb described in clause 6.4.1.4 of [4, TS 38.211].
-	Transmission comb offset, as defined by the higher layer parameter combOffset-n2, combOffset-n4, and combOffset-n8 for transmission comb value 2, 4, or 8, and described in clause 6.4.1.4 of [4, TS 38.211]. When comb offset hopping is configured by the higher layer parameter [combOffsetHopping] for an SRS resource in an SRS resource set with the usage configured as 'antennaSwitching' or 'codebook', subject to UE capabilities, transmission comb offset(s) are updated as described in [clause 6,4,1,4 of [4, TS 38.211]]. For the comb offset hopping, a UE can be configured with a subset of comb offsets by the higher layer parameter [combOffsetHoppingSubset], where the comb offset hopping is performed only across the comb offsets configured in the subset. The UE is not expecting that the comb offset hopping and the higher layer parameter nrofSRS-Ports-n8 set to ports8tdm[tdm] are configured simultaneously.
-	SRS sequence ID, as defined by the higher layer parameter sequenceId in clause 6.4.1.4 of [4, TS 38.211].
-	SRS cyclic shift and/or comb offset hopping ID, as defined by the higher layer parameter [hoppingID]
-	The configuration of the spatial relation between a reference RS and the target SRS, where the higher layer parameter spatialRelationInfo or spatialRelationInfoPos, if configured, contains the ID of the reference RS. The reference RS may be an SS/PBCH block, CSI-RS configured on serving cell indicated by higher layer parameter servingCellId if present, same serving cell as the target SRS otherwise, or an SRS configured on uplink BWP indicated by the higher layer parameter uplinkBWP, and serving cell indicated by the higher layer parameter servingCellId if present, same serving cell as the target SRS otherwise. When the target SRS is configured by the higher layer parameter SRS-PosResourceSet, the reference RS may also be a DL PRS configured on a serving cell or a non-serving cell indicated by the higher layer parameter dl-PRS, or an SS/PBCH block of a non-serving cell indicated by the higher layer parameter ssb-Ncell. If the UE is configured with dl-OrJointTCI-StateList or ul-TCI-StateList, the reference RS may additionally be an SS/PBCH block associated with a PCI different from the PCI of the serving cell.
· 
The UE may be configured by the higher layer parameter resourceMapping in SRS-Resource with an SRS resource occupying  adjacent OFDM symbols within the last 6 symbols of the slot, or at any symbol location within the slot if resourceMapping-r16 is provided subject to UE capability, where all antenna ports of the SRS resources are mapped to each symbol of the resource. When the SRS is configured with the higher layer parameter SRS-PosResourceSet the higher layer parameter resourceMapping-r16 in SRS-PosResource indicates an SRS resource occupying  adjacent symbols anywhere within the slot. When the SRS is configured with the higher layer parameter SRS-ResourceSet, the higher layer parameter resourceMapping-r17 in SRS-Resource indicates an SRS resource occupying  adjacent symbols anywhere within the slot.  is divisible by, where S = 2 when the higher-layer parameter nrofSRS-Ports-n8 is set to ports8tdm[tdm] is configured and S = 1 otherwise, and R is the repetition factor.
< Unchanged text is omitted>
For a SRS resource, if the higher layer parameters nrofSRS-Ports-n8 set to ports8tdm [tdm] or higher layer parameter [combOffsetHopping] are is configured, the corresponding UE SRS frequency hopping procedure is specified in clause 6.4.1.4.3 of [4, TS 38.211]. If for a SRS resource the higher layer parameters nrofSRS-Ports-n8 set to ports8tdm[tdm] and [combOffsetHopping] are not configured, the UE SRS frequency hopping procedure is specified in clause 6.4.1.4.3 of [4, TS 38.211] and in clause 6.2.1.1.
< Unchanged text is omitted>

· Additional information
· Reason for change: In TS 38.331, the RRC parameter nrofSRS-Ports-n8 is used to identify the port number of an 8-port SRS resource and whether the SRS resource is a TDMed 8-port SRS resource. However, in TS 38.214, the RRC parameter nrofSRS-Ports-n8 is not used and a parameter named tdm is used, which is not aligned with TS 38.331.
· Summary for change: Add the RRC parameter ‘nrofSRS-Ports-n8’ for 8-port SRS resource and change the RRC parameter tdm in bracket to ‘nrofSRS-Ports-n8 set to ports8tdm’ in TS 38.214.
· Consequences if not approved: RRC parameters for 8-port SRS resource are unaligned between TS38.214 and TS38.331.
· TP is for TS38.214 v18.1.0.

	Company
	View

	Google
	OK

	Xiaomi
	OK

	QC
	Fine with most of the changes, except the following. In our understanding TDMed SRS only applies to SRS with 8 ports. But if adopting the following, TDMed SRS also applies to SRS with 2 and 4 ports. 

This applies when the SRS resource set is configured with higher layer parameter usage in SRS-ResourceSet set to 'codebook', or 'antennaSwitching', and nrofSRS-Ports is set to 'n8'.


	Lenovo
	OK. As for the deleting the part , and nrofSRS-Ports is set to 'n8'., we think this may be covered by the description “as defined by the higher layer parameter nrofSRS-Ports-n8 set to ports8tdm[tdm]” in this paragraph. If this is not clear, we are fine with QC’s suggestion.

	ZTE
	OK. Regarding QC’s concern, it is fine, because according to RRC design, TDM scheme can only be configured for 8-port SRS.

	Fujitsu
	Generally fine.

	CATT
	Support in principle. 
For the second change, compared to remove “, and nrofSRS-Ports is set to 'n8'”, we prefer to change “nrofSRS-Ports is set to 'n8'” to be “nrofSRS-Ports-n8 is set to ports8tdm”.
For the changes in the last paragrapgh, we suggest the following changes:
For a SRS resource, if the higher layer parameters nrofSRS-Ports-n8 is set to ports8tdm [tdm] or the higher layer parameter [combOffsetHopping] are is configured, the corresponding UE SRS frequency hopping procedure is specified in clause 6.4.1.4.3 of [4, TS 38.211]. If for a SRS resource the higher layer parameters nrofSRS-Ports-n8 set to ports8tdm[tdm] and [combOffsetHopping] areis not configured and nrofSRS-Ports-n8 is not configured or is not set to ports8tdm, the UE SRS frequency hopping procedure is specified in clause 6.4.1.4.3 of [4, TS 38.211] and in clause 6.2.1.1.


	New H3C
	OK

	Nokia, NSB
	OK

	Apple
	Ok

	Sharp
	OK

	Ericsson
	Ok

	FL
	All companies are generally fine.
@Qualcomm: This paragraph is for nrofSRS-Ports-n8 set to ports8tdm as described in the first sentence, so it is correct as is, but we can make it clearer as suggested.
@CATT: Good suggestion; it is clearer.
Please see updated proposal 2.3A in Conclusions / For Tuesday Online, with changes in red.




RRC parameter names for SRS comb offset hopping and cyclic shift hopping

Lenovo, OPPO, Huawei, and ZTE provided text proposals for correcting RRC parameter names for SRS comb offset hopping and cyclic shift hopping to be aligned with TS38.331. The corrections are in TS38.214. These are straightforward corrections and seem reasonable.

Proposal 3: Adopt the text proposal for TS38.214 on SRS comb offset hopping and cyclic shift hopping parameter name corrections:
	6.2.1	UE sounding procedure
<Unchanged text is omitted>
-	Comb offset hopping pattern with repetition, as defined by the higher layer parameter [combOffsetHhoppingWithRepetition], where the parameter can be set to either ‘[per-symbol]’ or ‘[per-R-repetition]’ subject to UE capability. When the parameter is set to ‘[per-symbol]’, the comb offset hopping pattern is determined by the symbol index, and the comb offset hopping pattern is determined by the symbol index of the first symbol of the repetition when the parameter is set to ‘[per-R-repetition]’ according to clause 6.4.1.4.3 in [4, TS 38.211]
<Unchanged text is omitted>
-	Cyclic shift, as defined by the higher layer parameter cyclicShift-n2, cyclicShift-n4, or cyclicShift-n8 for transmission comb value 2, 4 or 8, and described in clause 6.4.1.4 of [4, TS 38.211]. When cyclic shift hopping is configured by the higher layer parameter [cyclicShiftHopping] for an SRS resource in an SRS resource set with the usage configured as 'antennaSwitching', or ‘codebook’ subject to UE capabilities, cyclic shift is updated at every symbol as described in [clause 6,4,1,4 of [4, TS 38.211]]. For the cyclic shift hopping, a UE can be configured with a subset of cyclic shifts by the higher layer parameter [cyclicShiftHhoppingSubset], where the cyclic shift hopping is performed only across the cyclic shifts configured in the subset. For the cyclic shift hopping, a UE can be configured with finer hopping granularity by the higher layer parameter [hoppingFinerGranularity]. The UE is not expecting that [hoppingFinerGranularity] and  [cyclicShiftHhoppingSubset] are configured simultaneously for an SRS resource. The UE is not expecting that the cyclic shift hopping and the higher layer parameter [tdm] are configured simultaneously for an SRS resource.
-	Transmission comb value, as defined by the higher layer parameter transmissionComb described in clause 6.4.1.4 of [4, TS 38.211].
-	Transmission comb offset, as defined by the higher layer parameter combOffset-n2, combOffset-n4, and combOffset-n8 for transmission comb value 2, 4, or 8, and described in clause 6.4.1.4 of [4, TS 38.211]. When comb offset hopping is configured by the higher layer parameter [combOffsetHopping] for an SRS resource in an SRS resource set with the usage configured as 'antennaSwitching' or ‘codebook’, subject to UE capabilities, transmission comb offset(s) are updated as described in [clause 6.,4,.1.,4 of [4, TS 38.211]]. For the comb offset hopping, a UE can be configured with a subset of comb offsets by the higher layer parameter [combOffsetHhoppingSubset], where the comb offset hopping is performed only across the comb offsets configured in the subset. The UE is not expecting that the comb offset hopping is configured while the higher layer parameter nrofSRS-Ports-n8 is set to ‘ports8tdm’ for an SRS resource.
<Unchanged text is omitted>

· Additional information
· Reason for change: In TS 38.331, the RRC parameters hoppingSubset, hoppingWithRepetition, symbol, and repetition are used for SRS resource comb offset hopping and cyclic shift hopping. However, in TS 38.214, the RRC parameters combOffsetHoppingSubset, cyclicShiftHoppingSubset, combOffsetHoppingWithRepetition, per-symbol, and per-R-repetition are used, which is not aligned with TS 38.331. There are also some square brackets that can be removed.
· Summary for change: Change the RRC parameters combOffsetHoppingSubset, cyclicShiftHoppingSubset, combOffsetHoppingWithRepetition, per-symbol, and per-R-repetition in square brackets to hoppingSubset, hoppingWithRepetition, symbol, and repetition in TS 38.214. Som square brackets are also removed, and minor editorial changes are provided.
· Consequences if not approved: RRC parameters for SRS resource comb offset hopping and cyclic shift hopping are unaligned between TS38.214 and TS38.331.
· TP is for TS38.214 v18.1.0.

	Company
	View

	Google
	OK

	Xiaomi
	Fine

	Lenovo
	OK

	ZTE
	OK

	Fujitsu
	ok

	CATT
	Ok

	New H3C
	OK

	Nokia, NSB
	OK

	Apple
	Ok

	Sharp
	OK

	Ericsson
	Ok

	OPPO
	The same parameter name hoppingSubset is used in cyclicShiftHopping and combOffsetHopping. To avoid ambiguity, we propose to add “in cyclicShiftHopping” as blow. 

The UE is not expecting that hoppingFinerGranularity and  hoppingSubset are configured in cyclicShiftHopping simultaneously for an SRS resource.

Fine with other parts.

	FL
	All companies are generally fine with the proposal so far. Also added OPPO’s suggestion on minor wording per their offline request, which seems reasonable.
Please see updated proposal 3A in Conclusions / For Tuesday Online, with changes in red.




Definition of cyclic shift hopping or comb offset hopping subset bitmap

ZTE proposed to clarify the bitmap definition in TS38.211, as the value  is unclear from the specification. For example, for comb 4, if the bitmap is 0101, then the 1st nonzero bit is the 2nd bit in the bitmap, so , and the 2nd nonzero bit is the 4th bit in the bitmap, so . My initial assessment is that this is a good proposal and should be captured. Some wording changes are suggested from ZTE’s original proposal.

Proposal 4: Adopt the text proposal for TS38.211 on the bitmap definition for cyclic shift hopping or comb offset hopping subset:
[bookmark: _Toc45107447][bookmark: _Toc26459699][bookmark: _Toc29230349][bookmark: _Toc51774116][bookmark: _Toc36026608][bookmark: _Toc19796473][bookmark: _Toc153697422]6.4.1.4.2	Sequence generation
<Unchanged text is omitted>
The quantity  is given by
-	if the higher-layer parameter cyclicShiftHopping is not configured:

-	If the higher-layer parameter cyclicShiftHopping is configured:

	where  and is the th entry and the cardinality of the set 

	respectively, where  is given by the higher-layer parameter hoppingSubset in the cyclicShiftHopping IE if configured, otherwise . The higher-layer parameter hoppingSubset in the cyclicShiftHopping  IE includes a bitmap of  bits with  nonzero bits being set to 1, where if the th nonzero bit being set to 1 is the th bit in the bitmap, then corresponds to .
[bookmark: _Toc26459700][bookmark: _Toc51774117][bookmark: _Toc29230350][bookmark: _Toc36026609][bookmark: _Toc45107448][bookmark: _Toc19796474][bookmark: _Toc153697423]<Unchanged text is omitted>
6.4.1.4.3	Mapping to physical resources
<Unchanged text is omitted>
The quantity  is given by
-	if the higher-layer parameter combOffsetHopping is not configured:

-	if the higher-layer parameter combOffsetHopping is configured:

	where  and is the th entry and the cardinality of the set 

	respectively, where  is given by the higher-layer parameter hoppingSubset in the combOffsetHopping IE if configured, otherwise . The higher-layer parameter hoppingSubset in the combOffsetHopping IE includes a bitmap of  bits with  nonzero bits being set to 1, where if the th nonzero bit is the th bit in the bitmap, being set to 1 corresponds to then .
<Unchanged text is omitted>

· Additional information
· Reason for change: For cyclic shift hopping or comb offset hopping, configuring a subset of cyclic shifts or comb offsets is supported. As specified in clauses 6.4.1.4.2 and 6.4.14.3, the subset of cyclic shifts or comb offsets (denoted as  or , respectively) is indicated by a bitmap. According to current description, the (n+1)th bit being set to 1 indicates the entry  or  of the subset. However, the indicated value of  or  is not clear. The value of  or  should equal , where  is the order/position of the corresponding bit in the bitmap.
· Summary for change: In clauses 6.4.1.4.2 and 6.4.1.4.3 of TS 38.211, change to if the th nonzero bit is the th bit in the bitmap, then  or .
· Consequences if not approved: The values of the entries in the subset of cyclic shifts or comb offsets are unclear.
· TP is for TS38.211 v18.1.0.

	Company
	View

	Google
	OK

	Xiaomi
	Fine

	Lenovo
	OK

	ZTE
	OK

	Fujitsu
	ok

	CATT
	Ok

	New H3C
	OK

	Nokia, NSB
	OK

	Apple
	Ok

	NTT DOCOMO
	OK

	Sharp
	OK

	Ericsson
	Ok

	FL
	All companies are fine with the proposal. 






8T8R UE capabilities

Samsung provided TP for the new 8T8R capability based on the latest UE features list [10]:
	Index
	Feature group
	Components
	Pre-requisite
	Consequence if not supported
	Type
	Note
	Mandatory
/Optional

	40-5-4
	SRS 8 Tx ports—antenna switching
	1. Support of 8T8R for antenna switching
2. Downgrade antenna switching configurations 
3. Report the entry number of the first-listed band with UL in the band combination that affects this DL
4. Report the entry number of the first-listed band with UL in the band combination that switches together with this UL
	FFS
	SRS with 8 Tx ports—antenna switching is not supported 
	Per FS
	Component 1 candidate values: {noTDM, TDM and noTDM}

Component 2 candidate value: combination (including empty) of {1T1R, 1T2R, 1T4R, 1T6R, 1T8R, 2T2R, 2T4R, 2T6R, 2T8R, 4T4R, 4T8R} 

Component 3 candidate value: {1,2,…,32}

Component 4 candidate value: {1,2,…,32}

Note: UE reports support of SRS with 8 Tx ports and Comb8 mapping —antenna switching via FG 23-8-8
	Optional with capability signaling



Samsung describes that, based on component 1 of FG 40-5-4 above, either ‘noTDM’ or ‘TDM and noTDM’ can be indicated for supporting 8T8R for antenna switching. Also based on component 2 of FG 40-5-4 above, a combination of {1T1R, 1T2R, 1T4R, 1T6R, 1T8R, 2T2R, 2T4R, 2T6R, 2T8R, 4T4R, 4T8R} can be indicated for downgrade antenna switching configurations. Hence, in order to reflect the outcome of UE feature discussion, we propose to adopt the following TP. Since ‘noTDM’ and ‘TDM and noTDM’ are used from RAN1, and it is not decided yet the exact UE capability parameter name from RAN2, brackets can be added for ‘noTDM’ and ‘TDM and noTDM’.

Proposal 5: Adopt the text proposal for TS38.214 on 8T8R UE capability:

6.2.1.2 UE sounding procedure for DL CSI acquisition
When the UE is configured with the higher layer parameter usage in SRS-ResourceSet set as 'antennaSwitching', the UE may be configured with only one of the following configurations depending on the indicated UE capability supportedSRS-TxPortSwitch ('t1r2' for 1T2R, 't1r1-t1r2' for 1T=1R/1T2R, 't2r4' for 2T4R, 't1r4' for 1T4R, 't1r1-t1r2- t1r4' for 1T=1R/1T2R/1T4R, 't1r4-t2r4' for 1T4R/2T4R, 't1r1-t1r2-t2r2-t2r4' for 1T=1R/1T2R/2T=2R/2T4R, 't1r1-t1r2- t2r2-t1r4-t2r4' for 1T=1R/1T2R/2T=2R/1T4R/2T4R, 't1r1' for 1T=1R, 't2r2' for 2T=2R, 't1r1-t2r2' for 1T=1R/2T=2R, 't4r4' for 4T=4R, or 't1r1-t2r2-t4r4' for 1T=1R/2T=2R/4T=4R) or the UE may be configured with only one of the following configurations depending on the indicated UE capability supportedSRS-TxPortSwitchBeyond4Rx ('t1r1' for 1T=1R, 't2r2' for 2T=2R, 't1r2' for 1T2R, 't4r4' for 4T=4R, 't2r4' for 2T4R, 't1r4' for 1T4R, 't2r6' for 2T6R, 't1r6' for 1T6R, 't4r8' for 4T8R, 't2r8' for 2T8R, 't1r8' for 1T8R) or the UE may be configured with the following configurations depending on the indicated UE capability [newUECapabilitySupporting8T8R] ('t1r1' for 1T=1R, 't2r2' for 2T=2R, 't1r2' for 1T2R, 't4r4' for 4T=4R, 't2r4' for 2T4R, 't1r4' for 1T4R, 't2r6' for 2T6R, 't1r6' for 1T6R, 't4r8' for 4T8R, 't2r8' for 2T8R, 't1r8' for 1T8R, ‘[noTDM]’ or ‘[TDM and noTDM]’ for 8T8R):

· Additional information
· Reason for change: New UE capability is introduced for 8T8R support, but the existing description on the new UE capability is insufficient. 
· Summary for change: Add detailed descriptions on the new UE capability for 8T8R, including xTyR and TDM/noTDM descriptions.
· Consequences if not approved: Incomplete specification for 8T8R.
· TP is for TS38.214 v18.1.0.

	Company
	View

	Google
	OK

	Xiaomi
	OK

	QC
	Fine with the TP. 

	Lenovo
	Fine with this TP for clarification.

	ZTE
	OK

	Fujitsu
	ok

	CATT
	Support in principle. 

	New H3C
	OK

	Apple
	OK

	NTT DOCOMO
	OK

	Sharp
	OK

	Ericsson
	Ok

	FL
	All companies are fine.




Equal power scaling on TDMed symbols

Google and OPPO provided TPs to ensure that the two OFDM symbols used for TDMed 8 ports have equal power allocation via proper power scaling. This was discussed before without a conclusion. Companies’ views on this TP can be provided. Please keep in mind the chairman has instructed that the maintenance should only be for essential issues that will cause the specifications to break.

Proposal 6: Adopt one of the following text proposals for TS38.213 on equal power scaling on the 2 TDMed SRS symbols:
	TP1:
[bookmark: _Toc146214394]	7.3 Sounding reference signals
For SRS, 
-	if a UE is provided tdm for an SRS resource with 8 ports in an SRS resource set with usage ‘codebook’ or ‘antennaSwitching’, the UE splits a linear value  of the transmit power  on active UL BWP  of carrier  of serving cell  equally across the configured antenna ports on each symbol for SRS transmission, and the same transmit power is allocated for the on the symbol with  and its next symbol with of the SRS resource.
-	else, a UE splits a linear value  of the transmit power  on active UL BWP  of carrier  of serving cell  equally across the configured antenna ports for SRS.

[bookmark: _Toc29899119][bookmark: _Toc26719389][bookmark: _Toc20311564][bookmark: _Toc12021452][bookmark: _Toc29917274][bookmark: _Toc45699174][bookmark: _Toc29899537][bookmark: _Toc29894820][bookmark: _Toc156237181][bookmark: _Toc36498148]	TP2:
	7.5 Prioritizations for transmission power reductions
<Unchanged text is omitted>
For the purpose of power allocation in this clause, if a UE is provided uci-MuxWithDiffPrio and the UE multiplexes HARQ-ACK information in a PUSCH, a priority index of the PUSCH is the larger of (a) the priority index of the PUSCH according to clause 9 and (b) the larger priority index of the HARQ-ACK information. When determining a total transmit power for serving cells in a frequency range in a symbol of transmission occasion , the UE does not include power for transmissions starting after the symbol of transmission occasion . The total UE transmit power in a symbol of a slot is defined as the sum of the linear values of UE transmit powers for PUSCH, PUCCH, PRACH, and SRS in the symbol of the slot. For an SRS resource provided the higher layer parameter nrofSRS-Ports-n8 set to ports8tdm, the UE maintains the same transmission power on the symbol with  and its next symbol with .
<Unchanged text is omitted>

· Additional information
· Reason for change: For TDMed SRS, it is better to maintain the same Tx power for every two symbols. However, currently, the power scaling is performed in per symbol level. Therefore, if a UE needs to perform power scaling for one of the two symbols, the UE should perform the same power scaling for the other symbols. Then the NW can calculate the CSI based on the same EPRE for all the ports. 
· Summary for change: Specify that the UE should perform the same power scaling for TDMed SRS on the 2 symbols of TDMed 8 ports to maintain the same EPRE for all the 8 ports.
· Consequences if not approved: The NW could obtain incorrect CSI based on different EPRE for different ports for the TDMed SRS, since the NW has insufficient information on whether/how the UE performed power scaling.
· TP is for TS38.213 v18.1.0.

	Company
	View

	Google
	Support TP2 

	Xiaomi
	We prefer TP1 to clarify in section 7.3

	QC
	We support the proposal of equal power for TDMed SRS. Either TP1 or TP2 is fine to us. 

	ZTE
	Prefer TP1. It seems clearer.

	Fujitsu
	Looks Section 7.3 and Section 7.5 covers different case.
So, maybe both TP1 and TP2 could be considered?

	CATT
	1st TP: Not needed. Since  is calculated per SRS resource, the power of the SRS ports in the two symbols is always the same.
2nd TP: OK with the change.

	New H3C
	OK with TP2

	Nokia, NSB
	OK with either option.

	Apple
	TP1 is preferred. But there might be some typo, i.e., “for the on the symbol”

	NTT DOCOMO
	We share Apple’s view. 

	Sharp
	We prefer TP2, and have the same view as CATT.

	Ericsson
	We are fine to clarify that UE splits power equally over each subset of SRS ports, and prefer TP1, with some slight modifications. Specifically, to correct a minor typo and to clarify that an SRS resource configured with TDM can occupy more than two symbols, we propose the following changes:

and the same transmit power is allocated for the symbols with  and the symbols with .

	FL
	Companies have different preferences on TP1 and/or TP2. We can decide during the online. Please see updated proposal 6B in Conclusions / For Tuesday Online. The minor correction is done.
@Ericsson: I understand the intention but we need to make sure that this is only for the symbols within each pair of symbols, not across different pairs. To require all TDMed symbols within a slot to have the same power may be too restrictive. But if companies are fine with your suggestion, we can change accordingly.




ROUND2

We continue to discuss the equal power allocation issue. We also had 2 rounds of discussions in the last meeting. From all the discussions, we had the general observations:
· All companies prefer to have equal power allocation on the s TDMed symbols, though some believe no additional spec impact is required and others prefer to ensure this via proper spec effort.
· CATT, Sharp, and a few other companies pointed out that the SRS power allocation is not per OFDM symbol but per SRS transmission occasion. Thus, for the s TDMed symbols, they already use the same transmission power  based on the current spec. So, they consider equal power allocation on the s TDMed symbols is already specified and TP1 is not needed.
If all companies agree that clause 7.3 of TS38.213 should specify equal power on the s TDMed symbols, then probably the only divergent point for TP1 is that whether TP1 is already included in the current clause 7.3 of TS38.213. In such a case, we can either clarify the wording in clause 7.3 of TS38.213, or reach a conclusion to clarify / align the meaning of clause 7.3 of TS38.213.
· TP2 is about SRS power allocation when the UE needs to split power among different transmissions. Since the s TDMed SRS symbols may need to share power with different transmissions on different symbols, to ensure the same power, TP2 seems needed to clearly specify UE behavior and align gNB’s understanding of the UE behavior.
· Also based on previous discussions, most companies do not think power allocation has any timeline issue.
Therefore, I tend to suggest that we focus on TP2 as TP1 seems to be only a clarification but TP2 requires some technical discussions. Companies can share your view on TP2 (please provide technical reasoning). 
Regarding TP1, we can discuss which of the following ways is preferred for the clarification. In any case, we should strive to conclude this issue one way or another, hopefully during this meeting.

Proposal 6-1: Adopt the following text proposal for TS38.213 on equal power scaling on the 2 TDMed SRS symbols:

	7.5 Prioritizations for transmission power reductions
<Unchanged text is omitted>
For the purpose of power allocation in this clause, if a UE is provided uci-MuxWithDiffPrio and the UE multiplexes HARQ-ACK information in a PUSCH, a priority index of the PUSCH is the larger of (a) the priority index of the PUSCH according to clause 9 and (b) the larger priority index of the HARQ-ACK information. When determining a total transmit power for serving cells in a frequency range in a symbol of transmission occasion , the UE does not include power for transmissions starting after the symbol of transmission occasion . The total UE transmit power in a symbol of a slot is defined as the sum of the linear values of UE transmit powers for PUSCH, PUCCH, PRACH, and SRS in the symbol of the slot. For an SRS resource provided the higher layer parameter nrofSRS-Ports-n8 set to ports8tdm, the UE maintains the same transmission power on the symbol with  and its next symbol with .
<Unchanged text is omitted>

· Additional information
· Reason for change: For TDMed SRS, it is better to maintain the same Tx power for every two symbols. However, the TDMed SRS may be multiplexed with different transmissions and may need to split power differently on different symbols. Therefore, it is preferred that, if a UE needs to perform power scaling for one of the two symbols, the UE should perform the same power scaling for the other symbols. Then the NW can calculate the CSI based on the same EPRE for all the ports. 
· Summary for change: Specify that the UE should perform the same power scaling for TDMed SRS on the 2 symbols of TDMed 8 ports to maintain the same EPRE for all the 8 ports.
· Consequences if not approved: The NW could obtain incorrect CSI based on different EPRE for different ports for the TDMed SRS, since the NW has insufficient information on whether/how the UE performed power scaling.
· TP is for TS38.213 v18.1.0.

Proposal 6-2: Clarify in clause 7.3 of TS38.213 “if a UE is provided tdm for an SRS resource with 8 ports in an SRS resource set with usage ‘codebook’ or ‘antennaSwitching’, the UE splits a linear value  of the transmit power  on active UL BWP  of carrier  of serving cell  equally across the configured antenna ports on each symbol for SRS transmission” that each of the TDMed symbols in a SRS transmission occasion has the same transmit power .
Down-selection from:
· Clarify as a conclusion.
· Clarify as a TP.
· The spec is clear and no need to clarify.

	Company
	View

	
	

	
	

	
	




A joint UE capability for 8TX PUSCH + TDMed SRS

Qualcomm provided a proposal on a joint UE capability for 8TX PUSCH + TDMed SRS, which is motivated by RAN4 LS reply to RAN1 [11].  My initial assessment is that this can be first discussed in UE features session. However, companies can also share their views here.

Proposal 7: for codebook based 8-Tx PUSCH, add a UE feature group as 40-7-1h under 40-7-1 family. The new UE feature group signals the supported codebook type and SRS type jointly with the following candidate values. 
· Candidate value 1: The UE support coherent 8 Tx PUSCH (codebook 1) with noTDMed SRS, but only support partial coherent 8 Tx PUSCH (codebook 2) with TDMed SRS
· Candidate value 2: The UE support coherent 8 Tx PUSCH (codebook 1) with noTDMed SRS, but only support partial coherent 8 Tx PUSCH (codebook 3) with TDMed SRS
· Candidate value 3: The UE support coherent 8 Tx PUSCH (codebook 1) with noTDMed SRS, but only support noncoherent 8 Tx PUSCH (codebook 4) with TDMed SRS
· Candidate value 4: The UE support partial coherent 8 Tx PUSCH (codebook 2) with noTDMed SRS, but only support partial coherent 8 Tx PUSCH (codebook 3) with TDMed SRS
· Candidate value 5: The UE support partial coherent 8 Tx PUSCH (codebook 2) with noTDMed SRS, but only support noncoherent 8 Tx PUSCH (codebook 4) with TDMed SRS
· Candidate value 6: The UE support partial coherent 8 Tx PUSCH (codebook 3) with noTDMed SRS, but only support noncoherent 8 Tx PUSCH (codebook 4) with TDMed SRS

	Company
	View

	Google
	OK

	QC
	Support the proposal. 
The reason we propose UE capability in maintenance session is because, according to Ralf’s guidance, any new UE capability should be agreed in 8.1 agenda first; otherwise he will not treat it in UE feature session. 

	Lenovo
	We think this can be discussed in UE features session.

	ZTE
	To our understanding, this proposal is based on RAN4’s answer ‘Some UEs may be capable to achieve coherence across TDM’d SRS and some UE may not.’ It seems that RAN4 does not have a clear answer on whether it is up to UE capability to maintain the coherence between TDMed SRS and PUSCH. In other words, the motivation of this proposal is not justified. Maybe RAN4 needs to do more studies in the following discussion on 8Tx UL transmission. If they find some certain issues about the coherence between TDMed SRS and PUSCH, we can further discuss such UE capabilities. 
Moreover, even assuming it depends on UE capability to maintain the coherence between TDMed SRS and PUSCH, why there is no candidate values to support fully or partially coherent 8Tx PUSCH (codebook 1, 2, or 3) with both TDMed and non-TDMed SRS?

	CATT
	This can be discussed in UE feature session.

	New H3C
	This should be discussed under UE feature session

	Nokia, NSB
	We don’t think such large capability candidates are required. Since antenna ports in a group for partial coherent are transmitted in the same symbol, separate TDM support is not required if already indicated to be supported.  If UE only supports TDM for partial and non-coherent, the minimum update can be “if TDM is applicable also for codebook 1”. But we don’t think this new UE type is very useful. 

	Apple
	We are open to discuss. 

	NTT DOCOMO
	We tend to agree with ZTE input above, although open to discuss. 

	Ericsson
	We have similar view as ZTE. With current UE capabilities, UE must support at least no TDM (TDM is an optional feature for 8-port SRS resource). With proposed UE capability, NW may be forced to configure some UEs with TDM and other UEs without TDM (rather than configuring all UEs without TDM), which increases UL overhead 
In our view, if UE reports support for TDM and, at least, fully coherent () codebook, it should be able to maintain coherence over TDM:ed SRS ports.

	OPPO
	The UE capability seems a little complicated. If a UE cannot maintain coherency among TDMed SRS ports, maybe one possible way is that it only reports coherent codebook and non-TDMed SRS, instead of coherent codebook and TDMed SRS simultaneously.  

	FL
	Added OPPO’s view based on offline input.
This may need more discussion. Please note that if UE features list session provides guidance, we should discuss and try to make a decision in our session if possible. We can also seek chairman’s guidance if needed.
@Qualcomm: Is there a way to reformulate the proposal to capture key principles, rather than listing the detailed candidate values? E.g., something like:
A UE supporting coherent 8 Tx PUSCH with noTDMed SRS, may support coherent / partial-coherent / non-coherent 8 Tx PUSCH with TDMed SRS.
A UE supporting partial-coherent 8 Tx PUSCH with noTDMed SRS, may support partial-coherent / non-coherent 8 Tx PUSCH with TDMed SRS.





Coherence between PUSCH and 8-port SRS with partial dropping

Sharp provided a proposal and a TP on coherence between PUSCH and 8-port SRS with partial dropping.  My initial assessment is that this has been discussed in RAN1 and the following conclusion/agreement has been reached:

[114bis] Conclusion
For an 8-port SRS resource in a SRS resource set with usage ‘codebook’ / ‘antennaSwitching’ and with TDM factor s = 2, the 8 ports being fully/partially coherent, when the s subsets of ports are mapped onto m ≥ 2 OFDM symbols in a slot according to the pattern {{1, 2, …, s}, …, {1, 2, …, s}} (totally m/s groups of {1, 2, …, s}), and when the SRS transmission on a subset of the s OFDM symbols within a group of {1, 2, …, s} is dropped, the UE still transmits the SRS on the rest of OFDM symbols within the group of {1, 2, …, s}. 
· Above does not imply that UE can or cannot maintain phase coherence from partially dropped SRS resource to the next PUSCH transmission
· (Agreement) Prepare a LS to inform RAN4 and ask if the UE can or cannot maintain phase coherence
No additional RAN1 spec change will be introduced to support this feature
LS to RAN4 is endorsed in R1-2310645

However, companies can still share their views on Sharp’s proposal. 

Proposal 8: For SRI determination for full-coherent 8Tx PUSCH transmission, the UE should ignore the TDM-based SRS resource if the transmitted SRS resource does not include consecutive OFDM symbols.
· The most recent transmission of SRS resource includes at least two consecutive symbols when the higher layer parameter CodebookType is set to ‘Codebook1’ and the higher layer parameter [tdm] is configured.

	Company
	View

	Google
	In our view, this also depends on the outcome of proposal 6. If UE transmits the two symbols with Tx power scalings, it seems such SRS should not be considered for association.

	Lenovo
	Agree with FL’s assessment.

	ZTE
	It seems that RAN4’s reply LS is not sufficient to support this proposal. We think RAN4 needs to do more studies in the following discussion on 8Tx UL transmission. If they find some certain issues, they can further trigger the discussion in RAN1.

	CATT
	Do not support.

	New H3C
	OK with FL’s assessment

	Nokia, NSB
	We believe the proposal 8 is still valid. But also agree with FL’s assessment. 
RAN4 LS reply didn’t fully answer the key questions. Hope we could continue the technical discussion to answer the problem.

	Apple
	Do not support

	Sharp
	We think Proposal 8 is still valid because this is related to the SRI determination, not dropping rule. Furthermore, we prefer to continue the discussion to prevent from breaking full-coherent transmission. For example, the most recent transmission of SRS resource identified by the SRI is partially dropped, it is unclear that whether the UE identifies only the most recent SRS transmission with 4 ports or both most recent SRS transmission with 4 ports and second most recent SRS transmission at least with other 4 ports in the following spec. Therefore, the SRI determination should be discussed.
	[bookmark: _Toc11352140][bookmark: _Toc20318030][bookmark: _Toc27299928][bookmark: _Toc29673201][bookmark: _Toc29673342][bookmark: _Toc29674335][bookmark: _Toc36645565][bookmark: _Toc45810610][bookmark: _Toc155777399]6.1.1.1	Codebook based UL transmission
…
When two SRS resource sets are configured in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with higher layer parameter usage in SRS-ResourceSet set to 'codebook', one or two SRI(s), and one or two TPMI(s) are given by the DCI fields of two SRS resource indicator and two Precoding information and number of layers in clause 7.3.1.1.2 and 7.3.1.1.3 of [5, TS 38.212] for DCI format 0_1 and 0_2.  The UE applies the indicated SRI(s) and TPMI(s) to one or more PUSCH repetitions according to the associated SRS resource set of a PUSCH repetition according to clause 6.1.2.1. Each TPMI, based on indicated codepoint of SRS Resource Set indicator, is used to indicate the precoder to be applied over the layers {0…ν-1} and that corresponds to the SRS resource selected by the corresponding SRI when multiple SRS resources are configured for the applicable SRS resource set, or if a single SRS resource is configured for the applicable SRS resource set TPMI is used to indicate the precoder to be applied over the layers {0…ν-1} and that corresponds to the SRS resource. For one or two TPMI(s), the transmission precoder is selected from the uplink codebook that has a number of antenna ports equal to the higher layer parameter nrofSRS-Ports in SRS-Config for the indicated SRI(s), as defined in Clause 6.3.1.5 of [4, TS 38.211]. When two SRIs are indicated, the UE shall expect the nrofSRS-Ports for the two indicated SRS resources to be the same. When the UE is configured with the higher layer parameter txConfig set to 'codebook', the UE is configured with at least one SRS resource. Each of the indicated one or two SRI(s) in slot n is associated with the most recent transmission of SRS resource of associated SRS resource set identified by the SRI, where the SRS resource is prior to the PDCCH carrying the SRI. When two SRS resource sets are configured in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with higher layer parameter usage in SRS-ResourceSet set to 'codebook', the UE is not expected to be configured with different number of SRS resources in the two SRS resource sets.




According to RAN4 LS reply, even if the UE identifies both most recent and second most recent transmissions of SRS resource for 8Tx, full-coherent transmission is not ensured because power and/or phase for each port is allowed to be drastically changed and power difference between two ports need to be within 4 dB during 20ms. Therefore, the UE should not identify both most recent and second most recent transmissions of SRS resource for 8Tx. In other words, the most recent transmission of SRS resource should include 8 ports.


	FL
	This may need further discussion. If it is mostly about SRI definition, this may need to be handled in SRI/TPMI item. Please discuss. We can also seek chairman’s guidance if needed.




[bookmark: _Hlk99709641]Conclusions
For Tuesday Online

Proposal 2.1: Adopt the text proposal for TS38.211 on 8-port SRS parameter name corrections:
	6.4.1.4.1  SRS resource
An SRS resource is configured by the SRS-Resource IE or the SRS-PosResource IE and consists of
-	 antenna ports , where the number of antenna ports is given by the higher layer parameter nrofSRS-Ports or nrofSRS-Ports-n8 if configured, otherwise , and  when the SRS resource is in a SRS resource set with higher-layer parameter usage in SRS-ResourceSet not set to 'nonCodebook', or determined according to [6, TS 38.214] when the SRS resource is in a SRS resource set with higher-layer parameter usage in SRS-ResourceSet set to 'nonCodebook'.
<Unchanged text is omitted>

· Additional information
· Reason for change: In TS 38.331, the RRC parameter nrofSRS-Ports-n8 is used to identify the port number of an 8-port SRS resource. However, in TS 38.211, this parameter is not used and only the parameter nrofSRS-Ports is used, which is not aligned with TS 38.331.
· Summary for change: Add the RRC parameter ‘nrofSRS-Ports-n8’ for the number of antenna ports in TS 38.211.
· Consequences if not approved: The RRC parameter for 8-port SRS resource is missing in TS38.211.
· TP is for TS38.211 v18.1.0.

Proposal 2.2: Adopt the text proposal for TS38.213 on 8-port SRS parameter name corrections:
	7.3  Sounding reference signals
For SRS, 
-	if a UE is provided the higher layer parameter nrofSRS-Ports-n8 set to ports8tdm tdm for an SRS resource with 8 ports in an SRS resource set with usage 'codebook' or 'antennaSwitching', the UE splits a linear value  of the transmit power  on active UL BWP  of carrier  of serving cell  equally across the configured antenna ports on each symbol for SRS transmission.
-	else, a UE splits a linear value  of the transmit power  on active UL BWP  of carrier  of serving cell  equally across the configured antenna ports for SRS. 

· Additional information
· Reason for change: In TS 38.331, the RRC parameter nrofSRS-Ports-n8 is used to identify the port number of an 8-port SRS resource and whether the SRS resource is a TDMed 8-port SRS resource. However, in TS 38.213, a parameter named tdm is used, which is not aligned with the one in TS 38.331.
· Summary for change: Change the RRC parameter tdm to ‘nrofSRS-Ports-n8 set to ports8tdm’ in TS 38.213.
· Consequences if not approved: RRC parameter for TDMed 8-port SRS resource is unaligned between TS38.213 and TS38.331.
· TP is for TS38.213 v18.1.0.

Proposal 2.3A: Adopt the text proposal for TS38.214 on TDMed 8-port SRS parameter name corrections:
	6.2.1	UE sounding procedure
<Unchanged text is omitted>
-	Number of SRS ports, as defined by the higher layer parameter nrofSRS-Ports or nrofSRS-Ports-n8 and described in clause 6.4.1.4 of [4, TS 38.211]. If not configured, nrofSRS-Ports is 1.
<Unchanged text is omitted>
· Support of time division mapping subsets of ports of the SRS resource into S symbols (S=2), as defined by the higher layer parameter nrofSRS-Ports-n8 set to ports8tdm[tdm], where the SRS ports are evenly distributed in two consecutive symbols over the symbols in a slot for the SRS resource according to clause 6.4.1.4.2 in [4, TS 38.211]. This applies when the SRS resource set is configured with higher layer parameter usage in SRS-ResourceSet set to 'codebook', or 'antennaSwitching', and nrofSRS-Ports-n8 is set to 'n8ports8tdm'.
<Unchanged text is omitted>
· Cyclic shift, as defined by the higher layer parameter cyclicShift-n2, cyclicShift-n4, or cyclicShift-n8 for transmission comb value 2, 4 or 8, and described in clause 6.4.1.4 of [4, TS 38.211]. When cyclic shift hopping is configured by the higher layer parameter [cyclicShiftHopping] for an SRS resource in an SRS resource set with the usage configured as 'antennaSwitching' or 'codebook', subject to UE capabilities, cyclic shift is updated at every symbol as described in [clause 6,4,1,4 of [4, TS 38.211]]. For the cyclic shift hopping, a UE can be configured with a subset of cyclic shifts by the higher layer parameter [cyclicShiftHoppingSubset], where the cyclic shift hopping is performed only across the cyclic shifts configured in the subset. For the cyclic shift hopping, a UE can be configured with finer hopping granularity by the higher layer parameter [hoppingFinerGranularity]. The UE is not expecting that [hoppingFinerGranularity] and [cyclicShiftHoppingSubset] are configured simultaneously for an SRS resource. The UE is not expecting that the cyclic shift hopping and the higher layer parameter nrofSRS-Ports-n8 set to ports8tdm [tdm] are configured simultaneously for an SRS resource.
-	Transmission comb value, as defined by the higher layer parameter transmissionComb described in clause 6.4.1.4 of [4, TS 38.211].
-	Transmission comb offset, as defined by the higher layer parameter combOffset-n2, combOffset-n4, and combOffset-n8 for transmission comb value 2, 4, or 8, and described in clause 6.4.1.4 of [4, TS 38.211]. When comb offset hopping is configured by the higher layer parameter [combOffsetHopping] for an SRS resource in an SRS resource set with the usage configured as 'antennaSwitching' or 'codebook', subject to UE capabilities, transmission comb offset(s) are updated as described in [clause 6,4,1,4 of [4, TS 38.211]]. For the comb offset hopping, a UE can be configured with a subset of comb offsets by the higher layer parameter [combOffsetHoppingSubset], where the comb offset hopping is performed only across the comb offsets configured in the subset. The UE is not expecting that the comb offset hopping and the higher layer parameter nrofSRS-Ports-n8 set to ports8tdm[tdm] are configured simultaneously.
-	SRS sequence ID, as defined by the higher layer parameter sequenceId in clause 6.4.1.4 of [4, TS 38.211].
-	SRS cyclic shift and/or comb offset hopping ID, as defined by the higher layer parameter [hoppingID]
-	The configuration of the spatial relation between a reference RS and the target SRS, where the higher layer parameter spatialRelationInfo or spatialRelationInfoPos, if configured, contains the ID of the reference RS. The reference RS may be an SS/PBCH block, CSI-RS configured on serving cell indicated by higher layer parameter servingCellId if present, same serving cell as the target SRS otherwise, or an SRS configured on uplink BWP indicated by the higher layer parameter uplinkBWP, and serving cell indicated by the higher layer parameter servingCellId if present, same serving cell as the target SRS otherwise. When the target SRS is configured by the higher layer parameter SRS-PosResourceSet, the reference RS may also be a DL PRS configured on a serving cell or a non-serving cell indicated by the higher layer parameter dl-PRS, or an SS/PBCH block of a non-serving cell indicated by the higher layer parameter ssb-Ncell. If the UE is configured with dl-OrJointTCI-StateList or ul-TCI-StateList, the reference RS may additionally be an SS/PBCH block associated with a PCI different from the PCI of the serving cell.
· 
The UE may be configured by the higher layer parameter resourceMapping in SRS-Resource with an SRS resource occupying  adjacent OFDM symbols within the last 6 symbols of the slot, or at any symbol location within the slot if resourceMapping-r16 is provided subject to UE capability, where all antenna ports of the SRS resources are mapped to each symbol of the resource. When the SRS is configured with the higher layer parameter SRS-PosResourceSet the higher layer parameter resourceMapping-r16 in SRS-PosResource indicates an SRS resource occupying  adjacent symbols anywhere within the slot. When the SRS is configured with the higher layer parameter SRS-ResourceSet, the higher layer parameter resourceMapping-r17 in SRS-Resource indicates an SRS resource occupying  adjacent symbols anywhere within the slot.  is divisible by, where S = 2 when the higher-layer parameter nrofSRS-Ports-n8 is set to ports8tdm[tdm] is configured and S = 1 otherwise, and R is the repetition factor.
< Unchanged text is omitted>
For a SRS resource, if the higher layer parameters nrofSRS-Ports-n8 is set to ports8tdm [tdm] or the higher layer parameter [combOffsetHopping] are is configured, the corresponding UE SRS frequency hopping procedure is specified in clause 6.4.1.4.3 of [4, TS 38.211]. If for a SRS resource the higher layer parameters nrofSRS-Ports-n8 is not configured or is not set to ports8tdm[tdm] and [combOffsetHopping] are is not configured, the UE SRS frequency hopping procedure is specified in clause 6.4.1.4.3 of [4, TS 38.211] and in clause 6.2.1.1.
< Unchanged text is omitted>

· Additional information
· Reason for change: In TS 38.331, the RRC parameter nrofSRS-Ports-n8 is used to identify the port number of an 8-port SRS resource and whether the SRS resource is a TDMed 8-port SRS resource. However, in TS 38.214, the RRC parameter nrofSRS-Ports-n8 is not used and a parameter named tdm is used, which is not aligned with TS 38.331.
· Summary for change: Add the RRC parameter ‘nrofSRS-Ports-n8’ for 8-port SRS resource and change the RRC parameter tdm in bracket to ‘nrofSRS-Ports-n8 set to ports8tdm’ in TS 38.214.
· Consequences if not approved: RRC parameters for 8-port SRS resource are unaligned between TS38.214 and TS38.331.
· TP is for TS38.214 v18.1.0.


Proposal 3A: Adopt the text proposal for TS38.214 on SRS comb offset hopping and cyclic shift hopping parameter name corrections:
	6.2.1	UE sounding procedure
<Unchanged text is omitted>
-	Comb offset hopping pattern with repetition, as defined by the higher layer parameter [combOffsetHhoppingWithRepetition], where the parameter can be set to either ‘[per-symbol]’ or ‘[per-R-repetition]’ subject to UE capability. When the parameter is set to ‘[per-symbol]’, the comb offset hopping pattern is determined by the symbol index, and the comb offset hopping pattern is determined by the symbol index of the first symbol of the repetition when the parameter is set to ‘[per-R-repetition]’ according to clause 6.4.1.4.3 in [4, TS 38.211]
<Unchanged text is omitted>
-	Cyclic shift, as defined by the higher layer parameter cyclicShift-n2, cyclicShift-n4, or cyclicShift-n8 for transmission comb value 2, 4 or 8, and described in clause 6.4.1.4 of [4, TS 38.211]. When cyclic shift hopping is configured by the higher layer parameter [cyclicShiftHopping] for an SRS resource in an SRS resource set with the usage configured as 'antennaSwitching', or ‘codebook’ subject to UE capabilities, cyclic shift is updated at every symbol as described in [clause 6,4,1,4 of [4, TS 38.211]]. For the cyclic shift hopping, a UE can be configured with a subset of cyclic shifts by the higher layer parameter [cyclicShiftHhoppingSubset], where the cyclic shift hopping is performed only across the cyclic shifts configured in the subset. For the cyclic shift hopping, a UE can be configured with finer hopping granularity by the higher layer parameter [hoppingFinerGranularity]. The UE is not expecting that [hoppingFinerGranularity] and  [cyclicShiftHhoppingSubset] are configured simultaneously in cyclicShiftHopping for an SRS resource. The UE is not expecting that the cyclic shift hopping and the higher layer parameter [tdm] are configured simultaneously for an SRS resource.
-	Transmission comb value, as defined by the higher layer parameter transmissionComb described in clause 6.4.1.4 of [4, TS 38.211].
-	Transmission comb offset, as defined by the higher layer parameter combOffset-n2, combOffset-n4, and combOffset-n8 for transmission comb value 2, 4, or 8, and described in clause 6.4.1.4 of [4, TS 38.211]. When comb offset hopping is configured by the higher layer parameter [combOffsetHopping] for an SRS resource in an SRS resource set with the usage configured as 'antennaSwitching' or ‘codebook’, subject to UE capabilities, transmission comb offset(s) are updated as described in [clause 6.,4,.1.,4 of [4, TS 38.211]]. For the comb offset hopping, a UE can be configured with a subset of comb offsets by the higher layer parameter [combOffsetHhoppingSubset], where the comb offset hopping is performed only across the comb offsets configured in the subset. The UE is not expecting that the comb offset hopping is configured while the higher layer parameter nrofSRS-Ports-n8 is set to ‘ports8tdm’ for an SRS resource.
<Unchanged text is omitted>

· Additional information
· Reason for change: In TS 38.331, the RRC parameters hoppingSubset, hoppingWithRepetition, symbol, and repetition are used for SRS resource comb offset hopping and cyclic shift hopping. However, in TS 38.214, the RRC parameters combOffsetHoppingSubset, cyclicShiftHoppingSubset, combOffsetHoppingWithRepetition, per-symbol, and per-R-repetition are used, which is not aligned with TS 38.331. There are also some square brackets that can be removed.
· Summary for change: Change the RRC parameters combOffsetHoppingSubset, cyclicShiftHoppingSubset, combOffsetHoppingWithRepetition, per-symbol, and per-R-repetition in square brackets to hoppingSubset, hoppingWithRepetition, symbol, and repetition in TS 38.214. Som square brackets are also removed, and minor editorial changes are provided.
· Consequences if not approved: RRC parameters for SRS resource comb offset hopping and cyclic shift hopping are unaligned between TS38.214 and TS38.331.
· TP is for TS38.214 v18.1.0.


Proposal 4: Adopt the text proposal for TS38.211 on the bitmap definition for cyclic shift hopping or comb offset hopping subset:
6.4.1.4.2	Sequence generation
<Unchanged text is omitted>
The quantity  is given by
-	if the higher-layer parameter cyclicShiftHopping is not configured:

-	If the higher-layer parameter cyclicShiftHopping is configured:

	where  and is the th entry and the cardinality of the set 

	respectively, where  is given by the higher-layer parameter hoppingSubset in the cyclicShiftHopping IE if configured, otherwise . The higher-layer parameter hoppingSubset in the cyclicShiftHopping  IE includes a bitmap of  bits with  nonzero bits being set to 1, where if the th nonzero bit being set to 1 is the th bit in the bitmap, then corresponds to .
<Unchanged text is omitted>
6.4.1.4.3	Mapping to physical resources
<Unchanged text is omitted>
The quantity  is given by
-	if the higher-layer parameter combOffsetHopping is not configured:

-	if the higher-layer parameter combOffsetHopping is configured:

	where  and is the th entry and the cardinality of the set 

	respectively, where  is given by the higher-layer parameter hoppingSubset in the combOffsetHopping IE if configured, otherwise . The higher-layer parameter hoppingSubset in the combOffsetHopping IE includes a bitmap of  bits with  nonzero bits being set to 1, where if the th nonzero bit is the th bit in the bitmap, being set to 1 corresponds to then .
<Unchanged text is omitted>

· Additional information
· Reason for change: For cyclic shift hopping or comb offset hopping, configuring a subset of cyclic shifts or comb offsets is supported. As specified in clauses 6.4.1.4.2 and 6.4.14.3, the subset of cyclic shifts or comb offsets (denoted as  or , respectively) is indicated by a bitmap. According to current description, the (n+1)th bit being set to 1 indicates the entry  or  of the subset. However, the indicated value of  or  is not clear. The value of  or  should equal , where  is the order/position of the corresponding bit in the bitmap.
· Summary for change: In clauses 6.4.1.4.2 and 6.4.1.4.3 of TS 38.211, change to if the th nonzero bit is the th bit in the bitmap, then  or .
· Consequences if not approved: The values of the entries in the subset of cyclic shifts or comb offsets are unclear.
· TP is for TS38.211 v18.1.0.

Proposal 5: Adopt the text proposal for TS38.214 on 8T8R UE capability:

6.2.1.2 UE sounding procedure for DL CSI acquisition
When the UE is configured with the higher layer parameter usage in SRS-ResourceSet set as 'antennaSwitching', the UE may be configured with only one of the following configurations depending on the indicated UE capability supportedSRS-TxPortSwitch ('t1r2' for 1T2R, 't1r1-t1r2' for 1T=1R/1T2R, 't2r4' for 2T4R, 't1r4' for 1T4R, 't1r1-t1r2- t1r4' for 1T=1R/1T2R/1T4R, 't1r4-t2r4' for 1T4R/2T4R, 't1r1-t1r2-t2r2-t2r4' for 1T=1R/1T2R/2T=2R/2T4R, 't1r1-t1r2- t2r2-t1r4-t2r4' for 1T=1R/1T2R/2T=2R/1T4R/2T4R, 't1r1' for 1T=1R, 't2r2' for 2T=2R, 't1r1-t2r2' for 1T=1R/2T=2R, 't4r4' for 4T=4R, or 't1r1-t2r2-t4r4' for 1T=1R/2T=2R/4T=4R) or the UE may be configured with only one of the following configurations depending on the indicated UE capability supportedSRS-TxPortSwitchBeyond4Rx ('t1r1' for 1T=1R, 't2r2' for 2T=2R, 't1r2' for 1T2R, 't4r4' for 4T=4R, 't2r4' for 2T4R, 't1r4' for 1T4R, 't2r6' for 2T6R, 't1r6' for 1T6R, 't4r8' for 4T8R, 't2r8' for 2T8R, 't1r8' for 1T8R) or the UE may be configured with the following configurations depending on the indicated UE capability [newUECapabilitySupporting8T8R] ('t1r1' for 1T=1R, 't2r2' for 2T=2R, 't1r2' for 1T2R, 't4r4' for 4T=4R, 't2r4' for 2T4R, 't1r4' for 1T4R, 't2r6' for 2T6R, 't1r6' for 1T6R, 't4r8' for 4T8R, 't2r8' for 2T8R, 't1r8' for 1T8R, ‘[noTDM]’ or ‘[TDM and noTDM]’ for 8T8R):

· Additional information
· Reason for change: New UE capability is introduced for 8T8R support, but the existing description on the new UE capability is insufficient. 
· Summary for change: Add detailed descriptions on the new UE capability for 8T8R, including xTyR and TDM/noTDM descriptions.
· Consequences if not approved: Incomplete specification for 8T8R.
· TP is for TS38.214 v18.1.0.

Proposal 6B: Adopt one of the following text proposals for TS38.213 on equal power scaling on the 2 TDMed SRS symbols:
	TP1:
	7.3 Sounding reference signals
For SRS, 
-	if a UE is provided tdm for an SRS resource with 8 ports in an SRS resource set with usage ‘codebook’ or ‘antennaSwitching’, the UE splits a linear value  of the transmit power  on active UL BWP  of carrier  of serving cell  equally across the configured antenna ports on each symbol for SRS transmission, and the same transmit power is allocated for the symbol with  and its next symbol with of the SRS resource.
-	else, a UE splits a linear value  of the transmit power  on active UL BWP  of carrier  of serving cell  equally across the configured antenna ports for SRS.

	TP2:
	7.5 Prioritizations for transmission power reductions
<Unchanged text is omitted>
For the purpose of power allocation in this clause, if a UE is provided uci-MuxWithDiffPrio and the UE multiplexes HARQ-ACK information in a PUSCH, a priority index of the PUSCH is the larger of (a) the priority index of the PUSCH according to clause 9 and (b) the larger priority index of the HARQ-ACK information. When determining a total transmit power for serving cells in a frequency range in a symbol of transmission occasion , the UE does not include power for transmissions starting after the symbol of transmission occasion . The total UE transmit power in a symbol of a slot is defined as the sum of the linear values of UE transmit powers for PUSCH, PUCCH, PRACH, and SRS in the symbol of the slot. For an SRS resource provided the higher layer parameter nrofSRS-Ports-n8 set to ports8tdm, the UE maintains the same transmission power on the symbol with  and its next symbol with .
<Unchanged text is omitted>

· Additional information
· Reason for change: For TDMed SRS, it is better to maintain the same Tx power for every two symbols. However, currently, the power scaling is performed in per symbol level. Therefore, if a UE needs to perform power scaling for one of the two symbols, the UE should perform the same power scaling for the other symbols. Then the NW can calculate the CSI based on the same EPRE for all the ports. 
· Summary for change: Specify that the UE should perform the same power scaling for TDMed SRS on the 2 symbols of TDMed 8 ports to maintain the same EPRE for all the 8 ports.
· Consequences if not approved: The NW could obtain incorrect CSI based on different EPRE for different ports for the TDMed SRS, since the NW has insufficient information on whether/how the UE performed power scaling.
· TP is for TS38.213 v18.1.0.

Proposal 7: for codebook based 8-Tx PUSCH, add a UE feature group as 40-7-1h under 40-7-1 family. The new UE feature group signals the supported codebook type and SRS type jointly with the following candidate values. 
· Candidate value 1: The UE support coherent 8 Tx PUSCH (codebook 1) with noTDMed SRS, but only support partial coherent 8 Tx PUSCH (codebook 2) with TDMed SRS
· Candidate value 2: The UE support coherent 8 Tx PUSCH (codebook 1) with noTDMed SRS, but only support partial coherent 8 Tx PUSCH (codebook 3) with TDMed SRS
· Candidate value 3: The UE support coherent 8 Tx PUSCH (codebook 1) with noTDMed SRS, but only support noncoherent 8 Tx PUSCH (codebook 4) with TDMed SRS
· Candidate value 4: The UE support partial coherent 8 Tx PUSCH (codebook 2) with noTDMed SRS, but only support partial coherent 8 Tx PUSCH (codebook 3) with TDMed SRS
· Candidate value 5: The UE support partial coherent 8 Tx PUSCH (codebook 2) with noTDMed SRS, but only support noncoherent 8 Tx PUSCH (codebook 4) with TDMed SRS
· Candidate value 6: The UE support partial coherent 8 Tx PUSCH (codebook 3) with noTDMed SRS, but only support noncoherent 8 Tx PUSCH (codebook 4) with TDMed SRS

Proposal 8: For SRI determination for full-coherent 8Tx PUSCH transmission, the UE should ignore the TDM-based SRS resource if the transmitted SRS resource does not include consecutive OFDM symbols.
· The most recent transmission of SRS resource includes at least two consecutive symbols when the higher layer parameter CodebookType is set to ‘Codebook1’ and the higher layer parameter [tdm] is configured.

Agreements from Tuesday Online

Agreement
Adopt the text proposal for TS38.211 on 8-port SRS parameter name corrections:
6.4.1.4.1 SRS resource
An SRS resource is configured by the SRS-Resource IE or the SRS-PosResource IE and consists of
-	 antenna ports , where the number of antenna ports is given by the higher layer parameter nrofSRS-Ports or nrofSRS-Ports-n8 if configured, otherwise , and  when the SRS resource is in a SRS resource set with higher-layer parameter usage in SRS-ResourceSet not set to 'nonCodebook', or determined according to [6, TS 38.214] when the SRS resource is in a SRS resource set with higher-layer parameter usage in SRS-ResourceSet set to 'nonCodebook'.
<Unchanged text is omitted>

· Additional information
· Reason for change: In TS 38.331, the RRC parameter nrofSRS-Ports-n8 is used to identify the port number of an 8-port SRS resource. However, in TS 38.211, this parameter is not used and only the parameter nrofSRS-Ports is used, which is not aligned with TS 38.331.
· Summary for change: Add the RRC parameter ‘nrofSRS-Ports-n8’ for the number of antenna ports in TS 38.211.
· Consequences if not approved: The RRC parameter for 8-port SRS resource is missing in TS38.211.
· TP is for TS38.211 v18.1.0.


Agreement
Adopt the text proposal for TS38.213 on 8-port SRS parameter name corrections:
7.3  Sounding reference signals
For SRS, 
-	if a UE is provided the higher layer parameter nrofSRS-Ports-n8 set to ports8tdm tdm for an SRS resource with 8 ports in an SRS resource set with usage 'codebook' or 'antennaSwitching', the UE splits a linear value  of the transmit power  on active UL BWP  of carrier  of serving cell  equally across the configured antenna ports on each symbol for SRS transmission.
-	else, a UE splits a linear value  of the transmit power  on active UL BWP  of carrier  of serving cell  equally across the configured antenna ports for SRS. 
Additional information
· Reason for change: In TS 38.331, the RRC parameter nrofSRS-Ports-n8 is used to identify the port number of an 8-port SRS resource and whether the SRS resource is a TDMed 8-port SRS resource. However, in TS 38.213, a parameter named tdm is used, which is not aligned with the one in TS 38.331.
· Summary for change: Change the RRC parameter tdm to ‘nrofSRS-Ports-n8 set to ports8tdm’ in TS 38.213.
· Consequences if not approved: RRC parameter for TDMed 8-port SRS resource is unaligned between TS38.213 and TS38.331.
· TP is for TS38.213 v18.1.0.

Agreement
Adopt the text proposal for TS38.214 on TDMed 8-port SRS parameter name corrections:
6.2.1	UE sounding procedure
<Unchanged text is omitted>
-	Number of SRS ports, as defined by the higher layer parameter nrofSRS-Ports or nrofSRS-Ports-n8 and described in clause 6.4.1.4 of [4, TS 38.211]. If not configured, nrofSRS-Ports is 1.
<Unchanged text is omitted>
· Support of time division mapping subsets of ports of the SRS resource into S symbols (S=2), as defined by the higher layer parameter nrofSRS-Ports-n8 set to ports8tdm[tdm], where the SRS ports are evenly distributed in two consecutive symbols over the symbols in a slot for the SRS resource according to clause 6.4.1.4.2 in [4, TS 38.211]. This applies when the SRS resource set is configured with higher layer parameter usage in SRS-ResourceSet set to 'codebook', or 'antennaSwitching', and nrofSRS-Ports-n8 is set to 'n8ports8tdm'.
<Unchanged text is omitted>
· Cyclic shift, as defined by the higher layer parameter cyclicShift-n2, cyclicShift-n4, or cyclicShift-n8 for transmission comb value 2, 4 or 8, and described in clause 6.4.1.4 of [4, TS 38.211]. When cyclic shift hopping is configured by the higher layer parameter [cyclicShiftHopping] for an SRS resource in an SRS resource set with the usage configured as 'antennaSwitching' or 'codebook', subject to UE capabilities, cyclic shift is updated at every symbol as described in [clause 6,4,1,4 of [4, TS 38.211]]. For the cyclic shift hopping, a UE can be configured with a subset of cyclic shifts by the higher layer parameter [cyclicShiftHoppingSubset], where the cyclic shift hopping is performed only across the cyclic shifts configured in the subset. For the cyclic shift hopping, a UE can be configured with finer hopping granularity by the higher layer parameter [hoppingFinerGranularity]. The UE is not expecting that [hoppingFinerGranularity] and [cyclicShiftHoppingSubset] are configured simultaneously for an SRS resource. The UE is not expecting that the cyclic shift hopping and the higher layer parameter nrofSRS-Ports-n8 set to ports8tdm [tdm] are configured simultaneously for an SRS resource.
-	Transmission comb value, as defined by the higher layer parameter transmissionComb described in clause 6.4.1.4 of [4, TS 38.211].
-	Transmission comb offset, as defined by the higher layer parameter combOffset-n2, combOffset-n4, and combOffset-n8 for transmission comb value 2, 4, or 8, and described in clause 6.4.1.4 of [4, TS 38.211]. When comb offset hopping is configured by the higher layer parameter [combOffsetHopping] for an SRS resource in an SRS resource set with the usage configured as 'antennaSwitching' or 'codebook', subject to UE capabilities, transmission comb offset(s) are updated as described in [clause 6,4,1,4 of [4, TS 38.211]]. For the comb offset hopping, a UE can be configured with a subset of comb offsets by the higher layer parameter [combOffsetHoppingSubset], where the comb offset hopping is performed only across the comb offsets configured in the subset. The UE is not expecting that the comb offset hopping and the higher layer parameter nrofSRS-Ports-n8 set to ports8tdm[tdm] are configured simultaneously.
-	SRS sequence ID, as defined by the higher layer parameter sequenceId in clause 6.4.1.4 of [4, TS 38.211].
-	SRS cyclic shift and/or comb offset hopping ID, as defined by the higher layer parameter [hoppingID]
-	The configuration of the spatial relation between a reference RS and the target SRS, where the higher layer parameter spatialRelationInfo or spatialRelationInfoPos, if configured, contains the ID of the reference RS. The reference RS may be an SS/PBCH block, CSI-RS configured on serving cell indicated by higher layer parameter servingCellId if present, same serving cell as the target SRS otherwise, or an SRS configured on uplink BWP indicated by the higher layer parameter uplinkBWP, and serving cell indicated by the higher layer parameter servingCellId if present, same serving cell as the target SRS otherwise. When the target SRS is configured by the higher layer parameter SRS-PosResourceSet, the reference RS may also be a DL PRS configured on a serving cell or a non-serving cell indicated by the higher layer parameter dl-PRS, or an SS/PBCH block of a non-serving cell indicated by the higher layer parameter ssb-Ncell. If the UE is configured with dl-OrJointTCI-StateList or ul-TCI-StateList, the reference RS may additionally be an SS/PBCH block associated with a PCI different from the PCI of the serving cell.
· 
The UE may be configured by the higher layer parameter resourceMapping in SRS-Resource with an SRS resource occupying  adjacent OFDM symbols within the last 6 symbols of the slot, or at any symbol location within the slot if resourceMapping-r16 is provided subject to UE capability, where all antenna ports of the SRS resources are mapped to each symbol of the resource. When the SRS is configured with the higher layer parameter SRS-PosResourceSet the higher layer parameter resourceMapping-r16 in SRS-PosResource indicates an SRS resource occupying  adjacent symbols anywhere within the slot. When the SRS is configured with the higher layer parameter SRS-ResourceSet, the higher layer parameter resourceMapping-r17 in SRS-Resource indicates an SRS resource occupying  adjacent symbols anywhere within the slot.  is divisible by, where S = 2 when the higher-layer parameter nrofSRS-Ports-n8 is set to ports8tdm[tdm] is configured and S = 1 otherwise, and R is the repetition factor.
< Unchanged text is omitted>
For a SRS resource, if the higher layer parameters nrofSRS-Ports-n8 is set to ports8tdm [tdm] or the higher layer parameter [combOffsetHopping] are is configured, the corresponding UE SRS frequency hopping procedure is specified in clause 6.4.1.4.3 of [4, TS 38.211]. If for a SRS resource the higher layer parameters nrofSRS-Ports-n8 is not configured or is not set to ports8tdm[tdm] and [combOffsetHopping] are is not configured, the UE SRS frequency hopping procedure is specified in clause 6.4.1.4.3 of [4, TS 38.211] and in clause 6.2.1.1.
< Unchanged text is omitted>

· Additional information
· Reason for change: In TS 38.331, the RRC parameter nrofSRS-Ports-n8 is used to identify the port number of an 8-port SRS resource and whether the SRS resource is a TDMed 8-port SRS resource. However, in TS 38.214, the RRC parameter nrofSRS-Ports-n8 is not used and a parameter named tdm is used, which is not aligned with TS 38.331.
· Summary for change: Add the RRC parameter ‘nrofSRS-Ports-n8’ for 8-port SRS resource and change the RRC parameter tdm in bracket to ‘nrofSRS-Ports-n8 set to ports8tdm’ in TS 38.214.
· Consequences if not approved: RRC parameters for 8-port SRS resource are unaligned between TS38.214 and TS38.331.
· TP is for TS38.214 v18.1.0.

Agreement
Adopt the text proposal for TS38.214 on SRS comb offset hopping and cyclic shift hopping parameter name corrections:
6.2.1	UE sounding procedure
<Unchanged text is omitted>
-	Comb offset hopping pattern with repetition, as defined by the higher layer parameter [combOffsetHhoppingWithRepetition], where the parameter can be set to either ‘[per-symbol]’ or ‘[per-R-repetition]’ subject to UE capability. When the parameter is set to ‘[per-symbol]’, the comb offset hopping pattern is determined by the symbol index, and the comb offset hopping pattern is determined by the symbol index of the first symbol of the repetition when the parameter is set to ‘[per-R-repetition]’ according to clause 6.4.1.4.3 in [4, TS 38.211]
<Unchanged text is omitted>
-	Cyclic shift, as defined by the higher layer parameter cyclicShift-n2, cyclicShift-n4, or cyclicShift-n8 for transmission comb value 2, 4 or 8, and described in clause 6.4.1.4 of [4, TS 38.211]. When cyclic shift hopping is configured by the higher layer parameter [cyclicShiftHopping] for an SRS resource in an SRS resource set with the usage configured as 'antennaSwitching', or ‘codebook’ subject to UE capabilities, cyclic shift is updated at every symbol as described in [clause 6,4,1,4 of [4, TS 38.211]]. For the cyclic shift hopping, a UE can be configured with a subset of cyclic shifts by the higher layer parameter [cyclicShiftHhoppingSubset], where the cyclic shift hopping is performed only across the cyclic shifts configured in the subset. For the cyclic shift hopping, a UE can be configured with finer hopping granularity by the higher layer parameter [hoppingFinerGranularity]. The UE is not expecting that [hoppingFinerGranularity] and  [cyclicShiftHhoppingSubset] are configured simultaneously in cyclicShiftHopping for an SRS resource. The UE is not expecting that the cyclic shift hopping and the higher layer parameter [tdm] are configured simultaneously for an SRS resource.
-	Transmission comb value, as defined by the higher layer parameter transmissionComb described in clause 6.4.1.4 of [4, TS 38.211].
-	Transmission comb offset, as defined by the higher layer parameter combOffset-n2, combOffset-n4, and combOffset-n8 for transmission comb value 2, 4, or 8, and described in clause 6.4.1.4 of [4, TS 38.211]. When comb offset hopping is configured by the higher layer parameter [combOffsetHopping] for an SRS resource in an SRS resource set with the usage configured as 'antennaSwitching' or ‘codebook’, subject to UE capabilities, transmission comb offset(s) are updated as described in [clause 6.,4,.1.,4 of [4, TS 38.211]]. For the comb offset hopping, a UE can be configured with a subset of comb offsets by the higher layer parameter [combOffsetHhoppingSubset], where the comb offset hopping is performed only across the comb offsets configured in the subset. The UE is not expecting that the comb offset hopping is configured while the higher layer parameter nrofSRS-Ports-n8 is set to ‘ports8tdm’ for an SRS resource.
<Unchanged text is omitted>

· Additional information
· Reason for change: In TS 38.331, the RRC parameters hoppingSubset, hoppingWithRepetition, symbol, and repetition are used for SRS resource comb offset hopping and cyclic shift hopping. However, in TS 38.214, the RRC parameters combOffsetHoppingSubset, cyclicShiftHoppingSubset, combOffsetHoppingWithRepetition, per-symbol, and per-R-repetition are used, which is not aligned with TS 38.331. There are also some square brackets that can be removed.
· Summary for change: Change the RRC parameters combOffsetHoppingSubset, cyclicShiftHoppingSubset, combOffsetHoppingWithRepetition, per-symbol, and per-R-repetition in square brackets to hoppingSubset, hoppingWithRepetition, symbol, and repetition in TS 38.214. Som square brackets are also removed, and minor editorial changes are provided.
· Consequences if not approved: RRC parameters for SRS resource comb offset hopping and cyclic shift hopping are unaligned between TS38.214 and TS38.331.
· TP is for TS38.214 v18.1.0.


Agreement
Adopt the text proposal for TS38.211 on the bitmap definition for cyclic shift hopping or comb offset hopping subset:
6.4.1.4.2	Sequence generation
<Unchanged text is omitted>
The quantity  is given by
-	if the higher-layer parameter cyclicShiftHopping is not configured:

-	If the higher-layer parameter cyclicShiftHopping is configured:

	where  and is the th entry and the cardinality of the set 

	respectively, where  is given by the higher-layer parameter hoppingSubset in the cyclicShiftHopping IE if configured, otherwise . The higher-layer parameter hoppingSubset in the cyclicShiftHopping  IE includes a bitmap of  bits with  nonzero bits being set to 1, where if the th nonzero bit being set to 1 is the th bit in the bitmap, then corresponds to .
<Unchanged text is omitted>
6.4.1.4.3	Mapping to physical resources
<Unchanged text is omitted>
The quantity  is given by
-	if the higher-layer parameter combOffsetHopping is not configured:

-	if the higher-layer parameter combOffsetHopping is configured:

	where  and is the th entry and the cardinality of the set 

	respectively, where  is given by the higher-layer parameter hoppingSubset in the combOffsetHopping IE if configured, otherwise . The higher-layer parameter hoppingSubset in the combOffsetHopping IE includes a bitmap of  bits with  nonzero bits being set to 1, where if the th nonzero bit is the th bit in the bitmap, being set to 1 corresponds to then .
<Unchanged text is omitted>

· Additional information
· Reason for change: For cyclic shift hopping or comb offset hopping, configuring a subset of cyclic shifts or comb offsets is supported. As specified in clauses 6.4.1.4.2 and 6.4.14.3, the subset of cyclic shifts or comb offsets (denoted as  or , respectively) is indicated by a bitmap. According to current description, the (n+1)th bit being set to 1 indicates the entry  or  of the subset. However, the indicated value of  or  is not clear. The value of  or  should equal , where  is the order/position of the corresponding bit in the bitmap.
· Summary for change: In clauses 6.4.1.4.2 and 6.4.1.4.3 of TS 38.211, change to if the th nonzero bit is the th bit in the bitmap, then  or .
· Consequences if not approved: The values of the entries in the subset of cyclic shifts or comb offsets are unclear.
· TP is for TS38.211 v18.1.0.


Agreement
Adopt the text proposal for TS38.214 on 8T8R UE capability:

6.2.1.2 UE sounding procedure for DL CSI acquisition
When the UE is configured with the higher layer parameter usage in SRS-ResourceSet set as 'antennaSwitching', the UE may be configured with only one of the following configurations depending on the indicated UE capability supportedSRS-TxPortSwitch ('t1r2' for 1T2R, 't1r1-t1r2' for 1T=1R/1T2R, 't2r4' for 2T4R, 't1r4' for 1T4R, 't1r1-t1r2- t1r4' for 1T=1R/1T2R/1T4R, 't1r4-t2r4' for 1T4R/2T4R, 't1r1-t1r2-t2r2-t2r4' for 1T=1R/1T2R/2T=2R/2T4R, 't1r1-t1r2- t2r2-t1r4-t2r4' for 1T=1R/1T2R/2T=2R/1T4R/2T4R, 't1r1' for 1T=1R, 't2r2' for 2T=2R, 't1r1-t2r2' for 1T=1R/2T=2R, 't4r4' for 4T=4R, or 't1r1-t2r2-t4r4' for 1T=1R/2T=2R/4T=4R) or the UE may be configured with only one of the following configurations depending on the indicated UE capability supportedSRS-TxPortSwitchBeyond4Rx ('t1r1' for 1T=1R, 't2r2' for 2T=2R, 't1r2' for 1T2R, 't4r4' for 4T=4R, 't2r4' for 2T4R, 't1r4' for 1T4R, 't2r6' for 2T6R, 't1r6' for 1T6R, 't4r8' for 4T8R, 't2r8' for 2T8R, 't1r8' for 1T8R) or the UE may be configured with the following configurations depending on the indicated UE capability [newUECapabilitySupporting8T8R] ('t1r1' for 1T=1R, 't2r2' for 2T=2R, 't1r2' for 1T2R, 't4r4' for 4T=4R, 't2r4' for 2T4R, 't1r4' for 1T4R, 't2r6' for 2T6R, 't1r6' for 1T6R, 't4r8' for 4T8R, 't2r8' for 2T8R, 't1r8' for 1T8R, ‘[noTDM]’ or ‘[TDM and noTDM]’ for 8T8R):

· Additional information
· Reason for change: New UE capability is introduced for 8T8R support, but the existing description on the new UE capability is insufficient. 
· Summary for change: Add detailed descriptions on the new UE capability for 8T8R, including xTyR and TDM/noTDM descriptions.
· Consequences if not approved: Incomplete specification for 8T8R.
· TP is for TS38.214 v18.1.0.

For Wednesday Online

Proposal 6-1: Adopt the following text proposal for TS38.213 on equal power scaling on the 2 TDMed SRS symbols:

	7.5 Prioritizations for transmission power reductions
<Unchanged text is omitted>
For the purpose of power allocation in this clause, if a UE is provided uci-MuxWithDiffPrio and the UE multiplexes HARQ-ACK information in a PUSCH, a priority index of the PUSCH is the larger of (a) the priority index of the PUSCH according to clause 9 and (b) the larger priority index of the HARQ-ACK information. When determining a total transmit power for serving cells in a frequency range in a symbol of transmission occasion , the UE does not include power for transmissions starting after the symbol of transmission occasion . The total UE transmit power in a symbol of a slot is defined as the sum of the linear values of UE transmit powers for PUSCH, PUCCH, PRACH, and SRS in the symbol of the slot. For an SRS resource provided the higher layer parameter nrofSRS-Ports-n8 set to ports8tdm, the UE maintains the same transmission power on the symbol with  and its next symbol with .
<Unchanged text is omitted>

· Additional information
· Reason for change: For TDMed SRS, it is better to maintain the same Tx power for every two symbols. However, the TDMed SRS may be multiplexed with different transmissions and may need to split power differently on different symbols. Therefore, it is preferred that, if a UE needs to perform power scaling for one of the two symbols, the UE should perform the same power scaling for the other symbols. Then the NW can calculate the CSI based on the same EPRE for all the ports. 
· Summary for change: Specify that the UE should perform the same power scaling for TDMed SRS on the 2 symbols of TDMed 8 ports to maintain the same EPRE for all the 8 ports.
· Consequences if not approved: The NW could obtain incorrect CSI based on different EPRE for different ports for the TDMed SRS, since the NW has insufficient information on whether/how the UE performed power scaling.
· TP is for TS38.213 v18.1.0.

Proposal 6-2: Clarify in clause 7.3 of TS38.213 “if a UE is provided tdm for an SRS resource with 8 ports in an SRS resource set with usage ‘codebook’ or ‘antennaSwitching’, the UE splits a linear value  of the transmit power  on active UL BWP  of carrier  of serving cell  equally across the configured antenna ports on each symbol for SRS transmission” that each of the TDMed symbols in a SRS transmission occasion has the same transmit power .
Down-selection from:
· Clarify as a conclusion.
· Clarify as a TP.
· The spec is clear and no need to clarify.
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