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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref129681832]The Work Item for Rel-18 on “MIMO Evolution for Downlink and Uplink” [1] has achieved 90% completion at RAN level by RAN#101 [2], and a set of Rel-18 specifications have been approved, e.g., [3, 4, 5]. For RAN1, only some remaining details / maintenance issues may need to be further discussed. Among the objectives of MIMO are SRS enhancements for TDD Coherent Joint Transmission (CJT or C-JT) and 8Tx operation. In this contribution, we discuss some remaining / maintenance issues for SRS enhancements targeting TDD CJT and 8Tx operation.
SRS enhancements targeting TDD CJT
In what follows, we will describe the remaining details of the two hopping schemes based on the latest agreements and specifications. 
[bookmark: _Hlk146200345]Applicability to SRS with usage CB/NCB/BM
Regarding the following text:
TS38.214, Clause 6.2.1:
-	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’, 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. The UE is not expecting that the cyclic shift hopping and the higher layer parameter [tdm] are configured simultaneously.
…
-	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’, 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 [tdm] are configured simultaneously.

Reason for change:
We have agreed to support comb offset hopping / cyclic shift hopping for P/SP/AP SRS with usage of AS, which can improve SRS interference randomization benefits. However, if comb offset hopping and/or cyclic shift hopping is not applicable to SRS with usage CB/NCB/BM, then SRS with usage CB/NCB/BM cannot be configured with FDM via different comb offsets or CDM with SRS configured with comb offset hopping and/or cyclic shift hopping. This can impose significant restrictions on gNB implementation if gNB cannot easily multiplex SRSs with different usages; the subset restriction for hopping can be used to alleviate the resource allocation restrictions, though at a price to pay of slightly reduced interference randomization benefit. Moreover, the existing hopping schemes (frequency hopping, sequence/sequence group hopping) are applicable to all SRS usages. By the same token, we suggest that comb offset hopping and cyclic shift hopping be applicable to all SRS usages.
Therefore, for any SRSs to be orthogonally multiplexed, regardless of usages of antenna switching, codebook, non-codebook, or beam management, as long as their initial comb offsets / cyclic shifts are configured as non-overlapping, when they are configured with the same hopping parameters (e.g., ID, hopping depending on symbol index), then they will hop with the same pattern and remain orthogonal. This seems to be a safe solution and the least restrictive to gNB implementation. In summary, allowing all SRS to support new hopping is highly beneficial to reduce the collisions with other SRS.
Summary for change:
We recommend allowing comb offset hopping and cyclic shift hopping to be configured for an SRS resource in an SRS resource set with any of the four possible usages.
TP for TS38.214, Clause 6.2.1:

-	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’, ‘codebook’, ‘nonCodebook’, or ‘beamManagement’, 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. The UE is not expecting that the cyclic shift hopping and the higher layer parameter [tdm] are configured simultaneously.
…
-	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’, ‘codebook’, ‘nonCodebook’, or ‘beamManagement’, 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 [tdm] are configured simultaneously.

Consequences if not approved:
If not approved, the applicable scenarios for SRS comb offset hopping and cyclic shift hopping would be limited to ‘antennaSwitching’ only; SRS with other usages cannot enjoy the benefits of SRS interference randomization. In addition, it considerably limits the gNB flexibility to multiplex SRSs with different usages.

Proposal 1: In TS38.214, specify that SRS comb offset hopping and/or cyclic shift hopping are also applicable to SRS with usage codebook, nonCodebook, or beamManagement.

Hopping identity
Regarding the following text:
TS38.211, Clause 6.4.1.4.2:
The pseudo-random sequence  is defined by clause 5.2.1 and shall be initialized with  at the beginning of each radio frame for which , where the cyclic-shift hopping identity  is contained in the higher-layer parameter cyclicShiftHopping.
…
TS38.211, Clause 6.4.1.4.3:
[bookmark: _Hlk144819397]The pseudo-random sequence  is defined by clause 5.2.1 and shall be initialized with  at the beginning of each radio frame for which , where the comb hopping identity  is contained in the higher-layer parameter combOffsetHopping.

Reason for change:
Agreement
For SRS comb offset hopping and/or cyclic shift hopping, for a SRS resource, the hopping pattern initialization ID determined by , where  is a new ID for cyclic shift hopping and/or comb offset hopping.
· The range of the new ID is from 0 to 1023

It was agreed that the same ID is to be used for comb offset hopping and cyclic shift hopping, if both are configured for a same SRS resource. 
This is clear from TS38.214, Clause 6.2.1:

-	SRS cyclic shift and/or comb offset hopping ID, as defined by the higher layer parameter [hoppingID]

However, some may (incorrectly) interpret TS38.211 as supporting two different hopping IDs and confusion may arise, since two different notations are used for the hopping IDs. 
	
Summary for change:
	To minimize potential confusion, we suggest that TS38.211 be updated with the same hopping ID notation.
	
TP for TS38.211, Clause 6.4.1.4.2 and 6.4.1.4.3:
The pseudo-random sequence  is defined by clause 5.2.1 and shall be initialized with  at the beginning of each radio frame for which , where the cyclic-shift hopping identity  is contained in the higher-layer parameter cyclicShiftHopping.
…
The pseudo-random sequence  is defined by clause 5.2.1 and shall be initialized with  at the beginning of each radio frame for which , where the comb hopping identity  is contained in the higher-layer parameter combOffsetHopping.

Consequences if not approved:
	Confusion may arise regarding whether a same hopping ID shall be used.

Proposal 2: In TS38.211, adopt the same notation for cyclic-shift hopping identity and comb hopping identity, to reflect the agreement that one hopping ID is configured and used for SRS comb offset hopping and/or cyclic shift hopping.

Cyclic shift hopping finer granularity and subset configuration restriction

Reason for change:
	We had the following agreement:
Agreement
For SRS cyclic shift hopping, support finer time-delay-domain granularity, e.g., , where  can be randomly chosen from  at each SRS transmission.
· Note: The finer granularity above only applies to the cyclic shift offsets when cyclic shift hopping is enabled.
If a subset for cyclic shifts is configured, this feature cannot be configured.
Above is a UE optional feature.

	In TS38.211, this is reflected in the following text:
	If the higher-layer parameter hoppingFinerGranularity is configured and the higher-layer parameter cyclicShiftHoppingSubset is not configured, , otherwise .
There is no other description in RAN1 specs directly capturing this. Therefore, it seems that the existing description in the RAN1 specs is insufficient. For example, based on only the description in TS38.211, it may seem that, if the higher-layer parameter hoppingFinerGranularity is configured, the higher-layer parameter cyclicShiftHoppingSubset can still be configured and it falls into the category of “otherwise ”. This is different from the agreement and may also cause confusion.
		
Summary for change:
We suggest that the agreement be explicitly captured in TS38.214, specifying these two features cannot be configured for the same SRS resource.
TP for TS38.214, Clause 6.2.1:
	-	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’, 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. The UE is not expecting that the cyclic shift hopping and the higher layer parameter [tdm] are configured simultaneously. The UE is not expecting that a subset of the cyclic shift hopping and the higher layer parameter hoppingFinerGranularity are configured simultaneously.

Consequences if not approved:
	Confusion may arise, and UE may need to have more complicated implementation to handle error cases.

Proposal 3: Reflect in TS38.214 the agreement that SRS cyclic shift hopping subset and finer granularity cannot be configured for the same SRS resource at the same time.

Capturing frequency hopping behavior for an SRS resource with comb offset hopping or an 8-port SRS resource with TDM in TS38.214

Reason for change:
TS38.214 Clause 6.2.1.1 describes the SRS frequency hopping procedure. However, the description covers only the cases without TDM and without comb offset hopping. Therefore, the existing description is incomplete.
Summary for change:
It is suggested that TS38.214 either refer to TS38.211 for the detailed behaviors/equations if TDM or comb offset is configured, or add more detailed descriptions. Both TPs are provided below, and the first TP, which is much simpler, is preferred.
TP 1 (preferred) for TS38.214, Clause 6.2.1.1:
6.2.1.1	UE SRS frequency hopping procedure
If for a SRS resource, the higher-layer parameter [tdm] is configured, the corresponding UE SRS frequency hopping procedure is specified in clause 6.4.1.4.3 of [4, TS 38.211]. Otherwise, the UE SRS frequency hopping procedure is specified in this clause.







For a given SRS resource, the UE is configured with repetition factor R∈{1,2,4} or R∈{1,2,3,4,5,6,7,8,10,12,14} by higher layer parameter resourceMapping in SRS-Resource where R≤Ns. When frequency hopping within an SRS resource in each slot is not configured (R=Ns), each of the antenna ports of the SRS resource in each slot is mapped in all the  symbols to the same set of subcarriers in the same set of PRBs. When frequency hopping within an SRS resource in each slot is configured without repetition (R=1), according to the SRS hopping parameters , and defined in clause 6.4.1.4 of [4, TS 38.211], each of the antenna ports of the SRS resource in each slot is mapped to different sets of subcarriers in each OFDM symbol, where the same transmission comb value is assumed for different sets of subcarriers. When both frequency hopping and repetition within an SRS resource in each slot are configured (Ns ≥ 4, R ≥ 2), each of the antenna ports of the SRS resource in each slot is mapped to the same set of subcarriers within each set of R adjacent OFDM symbols, and frequency hopping across the  sets is according to the SRS hopping parameters , and , where  should be divisible by .
For operation with shared spectrum channel access in FR1, the UE does not expect that multiple hops of an SRS resource transmission are in different RB sets.

A UE may be configured  adjacent symbol aperiodic SRS resource with intra-slot frequency hopping within a bandwidth part, where the full hopping bandwidth is sounded with an equal-size subband across  symbols when frequency hopping is configured with R=1. A UE may be configured Ns ≥ 4 adjacent symbols aperiodic SRS resource with intra-slot frequency hopping within a bandwidth part, where the full hopping bandwidth is sounded with an equal-size subband across  sets of R adjacent OFDM symbols, when frequency hopping is configured with R ≥ 2, Ns ≥ R and Ns  should be divisible by R. Each of the antenna ports of the SRS resource is mapped to the same set of subcarriers within each set of R adjacent OFDM symbols of the resource.

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 each of the antenna ports of the SRS resource mapped to different sets of subcarriers across  sets of R adjacent OFDM symbol(s) of the resource in each slot, where  should be divisible by R. Each of the antenna ports of the SRS resource is mapped to the same set of subcarriers within each set 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 each of the 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.

TP 2 (not preferred)  for TS38.214, Clause 6.2.1.1:
6.2.1.1	UE SRS frequency hopping procedure



















For a given SRS resource, the UE is configured with repetition factor R∈{1,2,4} or R∈{1,2,3,4,5,6,7,8,10,12,14} by higher layer parameter resourceMapping in SRS-Resource where R≤Ns/S, where S=2 if the higher-layer parameter [tdm] is configured, otherwise S. When frequency hopping within an SRS resource in each slot is not configured and comb offset hopping is not configured and S=1 (R=Ns), each of the antenna ports of the SRS resource in each slot is mapped in all the  symbols to the same set of subcarriers in the same set of PRBs. When frequency hopping within an SRS resource in each slot is not configured and comb offset hopping is not configured and S=2 (R=Ns/S), antenna ports {1000, 1001, 1004, 1005} of the SRS resource in each slot is mapped in half of the  symbols and antenna ports {1000, 1002, 1004, 1006} of the SRS resource in each slot is mapped in the other half of the  symbols to the same set of subcarriers in the same set of PRBs according to clause 6.4.1.4.2 of [4, TS 38.211]. When frequency hopping within an SRS resource in each slot is not configured and comb offset hopping is configured and S=1 (R=Ns), each of the antenna ports of the SRS resource in each slot is mapped in all the  symbols to the subcarriers in the same set of PRBs, the subcarriers mapped on each OFDM symbols are according to clause 6.4.1.4.3 of [4, TS 38.211].  When frequency hopping within an SRS resource in each slot is configured without repetition (R=1)  and S=1, and when comb offset hopping is configured or not configured, according to the SRS hopping parameters , and defined in clause 6.4.1.4 of [4, TS 38.211], each of the antenna ports of the SRS resource in each slot is mapped to different sets of subcarriers in each OFDM symbol, where the same transmission comb value is assumed for different sets of subcarriers. When frequency hopping within an SRS resource in each slot is configured without repetition (R=1) and S=2 and comb offset hopping is not configured, according to the SRS hopping parameters , and defined in clause 6.4.1.4 of [4, TS 38.211], each of the antenna ports of the SRS resource in each slot is mapped to different sets of subcarriers in different pair of S adjacent OFDM symbols, where the same transmission comb value is assumed for different sets of subcarriers, and the antenna ports are mapped to the same set of subcarriers in the same set of PRBs within each pair of S adjacent OFDM symbols. When both frequency hopping and repetition within an SRS resource in each slot are configured (Ns ≥ 4, R ≥ 2) and S=1 and comb offset hopping is not configured, each of the antenna ports of the SRS resource in each slot is mapped to the same set of subcarriers within each set of R adjacent OFDM symbols, and frequency hopping across the  sets is according to the SRS hopping parameters , and , where  should be divisible by . When both frequency hopping and repetition within an SRS resource in each slot are configured (Ns ≥ 4, R ≥ 2) and S=1 and comb offset hopping is configured, the antenna ports of the SRS resource in each slot are mapped to different sets of subcarriers within each set of R adjacent OFDM symbols, and frequency hopping across the  sets is according to the SRS hopping parameters , and , where  should be divisible by . When both frequency hopping and repetition within an SRS resource in each slot are configured (Ns ≥ 8, R ≥ 2) and S=2 and comb offset hopping is not configured, the antenna ports of the SRS resource in each slot are mapped to the same set of subcarriers within each set of SR adjacent OFDM symbols, and frequency hopping across the  sets is according to the SRS hopping parameters , and , where  should be divisible by .

For operation with shared spectrum channel access in FR1, the UE does not expect that multiple hops of an SRS resource transmission are in different RB sets.

A UE may be configured  adjacent symbol aperiodic SRS resource with intra-slot frequency hopping within a bandwidth part, where the full hopping bandwidth is sounded with an equal-size subband across  symbols when frequency hopping is configured with R=1. A UE may be configured Ns ≥ 4 adjacent symbols aperiodic SRS resource with intra-slot frequency hopping within a bandwidth part, where the full hopping bandwidth is sounded with an equal-size subband across  sets of SR adjacent OFDM symbols, when frequency hopping is configured with R ≥ 2, Ns ≥ R and Ns  should be divisible by SR. Each of the antenna ports of the SRS resource is mapped to the same set of subcarriers within each set of SR adjacent OFDM symbols of the resource if comb offset hopping is not configured. If comb offset hopping is not configured, the corresponding UE SRS frequency hopping procedure is specified in clause 6.4.1.4.3 of [4, TS 38.211].


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 SRS resource occupies the same symbol location(s) in each slot. For Ns ≥ 4, when frequency hopping is configured with R ≥ 2 and S=1, intra-slot and inter-slot hopping is supported with each of the antenna ports of the SRS resource mapped to different sets of subcarriers across  sets of R adjacent OFDM symbol(s) of the resource in each slot, where  should be divisible by R. Each of the antenna ports of the SRS resource is mapped to the same set of subcarriers within each set of R adjacent OFDM symbols of the resource in each slot if comb offset hopping is not configured. For Ns ≥ 8, when frequency hopping is configured with R ≥ 2 and S=2, intra-slot and inter-slot hopping is supported with the antenna ports of the SRS resource mapped to different sets of subcarriers across  sets of SR adjacent OFDM symbol(s) of the resource in each slot, where  should be divisible by SR. Each of the antenna ports of the SRS resource is mapped to the same set of subcarriers within each set of SR adjacent OFDM symbols of the resource in each slot. For Ns= SR, when frequency hopping is configured, inter-slot frequency hopping is supported with each of the antenna ports of the SRS resource mapped to the same set of subcarriers in SR adjacent OFDM symbol(s) of the resource in each slot. If comb offset hopping is not configured, the corresponding UE SRS frequency hopping procedure is specified in clause 6.4.1.4.3 of [4, TS 38.211].

Consequences if not approved:
TS38.214 specifies only non-TDMed SRS frequency hopping and does not specify TDMed SRS frequency hopping, and only SRS frequency hopping without comb offset hopping. It may lead to an impression that TS38.214 is incomplete.

Proposal 4: Update TS38.214 with specifying detailed SRS frequency hopping behaviors when TDM or comb offset hopping is configured, or refer to TS38.211 equations for the detailed SRS frequency hopping behaviors when TDM or comb offset hopping is configured.

SRS enhancements targeting 8Tx operation
[bookmark: _Hlk126944076]Collision handling for an 8-port SRS resource with TDM
We have the following agreement for further study:
Agreement 
For an 8-port SRS resource in a SRS resource set with usage ‘codebook’ or ‘antennaSwitching’ and with TDM factor s > 1, 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, study at least the following solutions:
· Whether or not a UE drops the SRS transmission on the rest of OFDM symbols within the group of {1, 2, …, s}, based on, for example, the usage, coherency, and/or repetition configuration.
· Whether or not a UE changes the transmission order of the subsets of ports.
The existing baseline for SRS collision handling is to drop SRS transmission on a per-symbol basis. This works well for non-TDMed SRS resource. For TDMed SRS ports, however, if the transmission within one group of {1,2,…,s} is dropped on an OFDM symbol, then it is possible that the rest of the SRS transmissions in the group may not be useful to the gNB, especially when the dropped port(s) and other port(s) are in one coherent group. In addition, for subsequent PUSCH transmission relying on the SRS resource with usage codebook, when some ports of the SRS resource are dropped and others are transmitted, it may be unclear what the SRI is referring to. 
To resolve these issues, some companies proposed to drop all transmissions within the group of {1,2,…,s} upon the dropping of any of them. If more “precision” is desired, the UE can drop all transmissions within a coherent group of ports for usage set as 'codebook’ upon the dropping of any of them, and across different coherent groups, the dropping can be independently decided.
More complicated optimization can also be considered. In fact, when SRS repetition is configured, dropping on one OFDM symbol should not affect the gNB’s capability of estimating the channel for each port. Within the m OFDM symbols configured for the SRS resource in a slot, as long as one complete set of the 8 ports can be transmitted, there is no need to drop the entire group(s) of {1,2,…,s}. 
However, as some other companies pointed out, there could be timeline / causality issue, since UE requires some time duration to prepare for a transmission or dropping a transmission. For example, it could occur that the SRS transmission on the 1st symbol of the TDMed 8 ports is already determined by the UE and cannot be canceled, but an event leads to a dropping of the SRS transmission on the 2nd symbol of the TDMed 8 ports. One way to fix this issue is to prevent gNB from causing a dropping of a SRS transmission on a 2nd symbol via a UE assumption/expectation. 
In the current specifications, there is no UE SRS preparation procedure time. The closest may be UE PUSCH preparation procedure time, defined as  in TS38.213 and TS38.214. The relevant texts are:
TS38.213, Clause 11.1:
For operation on a single carrier in unpaired spectrum, if a UE is configured by higher layers to transmit SRS, or PUCCH, or PUSCH, or PRACH in a set of symbols of a slot and the UE detects a DCI format indicating to the UE to receive CSI-RS or PDSCH in a subset of symbols from the set of symbols, then 
-	If the UE does not indicate the capability of [partialCancellation], the UE does not expect to cancel the transmission of the PUCCH or PUSCH or PRACH in the set of symbols if the first symbol in the set occurs within  relative to a last symbol of a PDCCH reception where the UE detects the DCI format; otherwise, the UE cancels the PUCCH, or the PUSCH, or an actual repetition of the PUSCH [6, TS 38.214], determined from clauses 9, 9.2.5 and 9.2.6 or clause 6.1 of [6, TS 38.214], or the PRACH transmission in the set of symbols.
-	If the UE indicates the capability of [partialCancellation], the UE does not expect to cancel the transmission of the PUCCH or PUSCH or PRACH in symbols from the set of symbols that occur within  relative to a last symbol of a PDCCH reception where the UE detects the DCI format. The UE cancels the PUCCH, or the PUSCH, or an actual repetition of the PUSCH [6, TS 38.214], determined from clauses 9, 9.2.5 and 9.2.6 or clause 6.1 of [6, TS 38.214], or the PRACH transmission in remaining symbols from the set of symbols.  
-	The UE does not expect to cancel the transmission of SRS in symbols from the subset of symbols that occur within  relative to a last symbol of a PDCCH reception where the UE detects the DCI format. The UE cancels the SRS transmission in remaining symbols from the subset of symbols. 
	 is the PUSCH preparation time for the corresponding UE processing capability [6, TS 38.214] assuming  and  corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH carrying the DCI format and the SCS configuration of the SRS, PUCCH, PUSCH or , where  corresponds to the SCS configuration of the PRACH if it is 15kHz or higher; otherwise .
TS38.214, Clause 6.4:
[bookmark: _Toc11352166][bookmark: _Toc20318056][bookmark: _Toc27299954][bookmark: _Toc29673231][bookmark: _Toc29673372][bookmark: _Toc29674365][bookmark: _Toc36645595][bookmark: _Toc45810644][bookmark: _Toc146641118]6.4	UE PUSCH preparation procedure time

[bookmark: _Hlk496824026][bookmark: _Hlk45746554]If the first uplink symbol in the PUSCH allocation for a transport block, including the DM-RS, as defined by the slot offset K2 and Koffset, if configured, and the start S and length L of the PUSCH allocation indicated by 'Time domain resource assignment' of the scheduling DCI and including the effect of the timing advance, is no earlier than at symbol L2, where L2 is defined as the next uplink symbol with its CP starting  after the end of the reception of the last symbol of the PDCCH carrying the DCI scheduling the PUSCH, then the UE shall transmit the transport block. When the PDCCH reception includes two PDCCH candidates from two respective search space sets, as described in clause 10.1 of [6, TS 38.213], for the purpose of determining the last symbol of the PDCCH carrying the DCI scheduling the PUSCH, the PDCCH candidate that ends later in time is used.
The time  may be used to resolve the issue for SRS TDM dropping. That is, UE does not expect any gNB operation within  of the second OFDM symbol in a group of {1,2,…,s} for the TDMed 8 ports that will cause only the second OFDM symbol to be dropped.
Proposal 5: For an 8-port SRS resource in a SRS resource set with usage ‘codebook’ 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 the first of the s OFDM symbols within a group of {1, 2, …, s} is dropped, the UE drops the SRS transmission on the second OFDM symbols within the group of {1, 2, …, s}.
· UE does not expect any gNB operation within  of the second OFDM symbol in a group of {1,2,…,s} that will cause only the second OFDM symbol to be dropped.

[bookmark: _Hlk99709641]Conclusions
In this contribution, we discussed some remaining / maintenance issues for SRS enhancements targeting TDD CJT and 8Tx operation. We have the following proposals.
SRS enhancements targeting TDD CJT
Proposal 1: In TS38.214, specify that SRS comb offset hopping and/or cyclic shift hopping are also applicable to SRS with usage codebook, nonCodebook, or beamManagement.
Proposal 2: In TS38.211, adopt the same notation for cyclic-shift hopping identity and comb hopping identity, to reflect the agreement that one hopping ID is configured and used for SRS comb offset hopping and/or cyclic shift hopping.
Proposal 3: Reflect in TS38.214 the agreement that SRS cyclic shift hopping subset and finer granularity cannot be configured for the same SRS resource at the same time.
Proposal 4: Update TS38.214 with specifying detailed SRS frequency hopping behaviors when TDM or comb offset hopping is configured, or refer to TS38.211 equations for the detailed SRS frequency hopping behaviors when TDM or comb offset hopping is configured.
SRS enhancements targeting 8Tx operation
Proposal 5: For an 8-port SRS resource in a SRS resource set with usage ‘codebook’ 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 the first of the s OFDM symbols within a group of {1, 2, …, s} is dropped, the UE drops the SRS transmission on the second OFDM symbols within the group of {1, 2, …, s}.
· UE does not expect any gNB operation within  of the second OFDM symbol in a group of {1,2,…,s} that will cause only the second OFDM symbol to be dropped.
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