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1	Introduction
For AI 7.2.5.3 (PUSCH enhancements for NR Rel-16 URLLC), during RAN1#100-e preparation email discussion [100e-Prep-NR_L1enh_URLLC-PUSCH_enh], it has been agreed that the 1st email discussion will focus on the following [21]:
	
	Scope
	Reason

	Email #1
	1. Remaining Open Points on the RRC Parameters (Section 2 in [21])
2. UCI multiplexing on PUSCH (Section 5 in [21])
	Issues in Section 2 in [21] is critical as it has RRC impact.
Issues in Section 5 in [21] are essential and have been postponed for a long time. Recommend starting the discussion now.


RAN1 chairman provides the guideline on the email discussion as follows:
[100e-NR-L1enh_URLLC-PUSCH_Enh-01] Email discussion/approval on the remaining open points on the RRC parameters and UCI multiplexing on PUSCH by 2/28; if there is a spec impact, endorsing the corresponding TP by 3/3 – Sigen (Nokia)
[bookmark: _Hlk34331026]In this contribution, we provide a detailed summary of the issues and collect views from companies, based on which proposals are provided for email discussion. The comments provided by companies during the email discussion are also documented.
Agreements reached after the first phase of email discussion are listed in Section 4. The TP discussion for the agreements is documented in Section 5, and the agreed TPs are provided in Section 5.3.
2	Remaining Open Points on the RRC Parameters (RRC Impact)
2.1		Number of repetitions
We had the following agreements from RAN1#99:
Agreements: (RAN1#99 Reno)
For PUSCH repetition type A and type B, the number of bits to indicate numberofrepetitions is 3. 
· {1, 2, [3], 4, [6], 7, [8], 12, 16} are supported.
· FFS whether to have a limit on the number of nominal repetitions in a slot

Issue 2.1.1: Values for the number of repetitions
Here is the summary of companies’ views from contributions:
· Number of repetitions (numberofrepetitions)
· Additionally support {3, 8}: Ericsson[1], Nokia/NSB[4], CATT[6], CMCC[11], Huawei/HiSi[17]
· Additionally support {8, 32}: Samsung[9]
Companies suggested that the value 8 should be supported because it is already support in Rel-15. There seems to be a preference from most companies to support 3 instead of 6, either due to the low latency target of URLLC, or because 3 repetitions with L=4 can fit into 1 slot. The value of 32 was not there in the agreements, and it is preferable not to re-open the discussion.
Proposal 2.1-1: 
For numberofrepetitions for PUSCH repetition type A and type B, {3, 8} are additionally supported. That is, {1, 2, 3, 4, 7, 8, 12, 16} are supported for numberofrepetitions. (RRC impact)
Note: this does not have impact on PHY specs. But an update is necessary for RRC parameter list to RAN2.
Companies please indicate whether you support the proposal or not.
	Support
	Nokia, NSB, Sony, CATT, ZTE, Panasonic, vivo, Huawei, HiSilicon, LG, Apple, Spreadtrum, DOCOMO, Ericsson, Motorola Mobility, Lenovo

	Not support
	Intel



Companies please provide additional comments, if any. For those who do not support the proposal, please explain why and provide an alternative proposal.
	Company
	Comments

	Intel
	Don’t see issue in supporting any value between 1 and 16 instead of picking some values.

[Update] Sorry for confusion, our proposal was to make it a 4-bit parameter, since it is not quite clear on how these 8 numbers are selected. However, considering majority views, we are fine with your latest proposal.



Issue 2.1.2: Whether to have a limit on the number of nominal repetitions for PUSCH repetition Type B
Here is the summary of companies’ views from contributions:
· Limit on the number of repetitions in a slot
· No explicit limit: Ericsson[1], CATT[6]
· Yes: Huawei/HiSi[17], Intel[19]
· Huawei/HiSi[17]: e.g. no more PUSCHs per slot than what is reported as the UE capability, or precluding certain combinations of S, L and K
· Intel[19]: <=2 actual repetitions in a slot (or subject to UE capability)
Very few companies had provided views on this issue. So it is good to collect more views before formulating a proposal.
Companies please indicate whether you want to have explicit limit on the number of repetitions in a slot.
	No explicit limit
	Nokia, NSB, Sony, CATT, ZTE, Panasonic, vivo, LG, [Samsung(with UE capability report)] , DOCOMO, Ericsson, Motorola Mobility, Lenovo

	Introduce explicit limit(s)
	QC, Huawei/HiSilicon, Spreadtrum,Intel



Companies please provide additional comments, if any. For those who want to introduce explicit limit(s), please provide the details. (Multiple options can be provided, but please be precise with each option.)
	Company
	Comments

	 QC
	 Considering up to 2 DL/UL switching points per slot, up to two actual repetitions per slot

	vivo
	No need to have such limit on the number of nominal repetitions for PUSCH repetition type B, since it is more likely optimization. It is up to gNB’s configuration and scheduling.

	Huawei/HiSilicon
	From UE complexity perspective, it is probably better to introduce some limit per slot. The number of repetitions per slot can be reported by UE capability. The candidate values can be 2, 4 and 7.

	Spreadtrum
	Agree with Huawei, explicit limit is better for UE implementation. it can be a UE capability.

	Samsung
	No need to have explicit limitation for gNB.
However, we think that a UE capability of the number of repetitions in a slot can be introduced. And it shall be discussed in UE feature later.

	Intel 
	2 actual repetitions in a slot should be restricted, which correspond to optimal number of segments in terms of diversity-overhead tradeoff 



Proposal 2.1-2 was proposed for further discussion based on majority view. A few companies mentioned UE capability. It is a valid point that the UE capability related discussion can still happen later in UE feature discussion. The intention of Proposal 2.1-2 here is that we do not introduce any explicit restriction in PHY or RRC specs.
Proposal 2.1-2: 
Do not introduce explicit limit on the number of nominal repetitions in a slot for PUSCH repetition Type B in the specifications.
Note that whether to introduce UE capability to report can still be discussed in the UE feature discussion.
Companies please provide comments if this proposal is NOT acceptable, or if there is a suggestion on the formulation.
	Company
	Comments

	 QC
	We have concerns that prevents us to agree with no limitation on number of nominal repetitions in a slot

[Additional comments] Regarding issue 2.1.2 and limitation on number of nominal repetitions, it is unfortunate that we cannot conclude on this problem. None of the proponents of limitless repetitions in a slot could bring up a single reason what technicality merit is achieved by having more than two actual repetitions per slot, while we have been discussing this from the beginning of SI phase.

	 Intel
	We cannot agree to this proposal. In fact, in our view, even # of actual reps in a slot should be limited, simply because there is no clear benefit (only performance degradation beyond a point) from excessive segmentation (an old story from the SI phase). Then, certainly, the max number of nominal reps in a slot should be limited as well. As a compromise from our side, we propose to limit max # of nominal (as against actual) reps in a slot to two.

	Huawei/HiSi
	From UE perspective, we would prefer to introduce UE capability for the number of actual repetitions within a lot, which can be discussed during UE feature I agree. However, it is probably not good to have an explicit limit also, it may mean that there are 14 repetitions within one slot, it seems too challenging from UE side. Therefore, we would prefer not to make this proposal at this stage.

	MediaTek
	Our assumption is that there will be a UE capability to report the maximum number of actual repetitions per slot, which is something will be discussed in the UE features agenda item. Centrically, the possible values for this UE capability will limit the number of the nominal repetitions. For example, if the maximum value agreed in the UE feature discussion is 7, then the nominal repetitions in a slot can’t be more than 7 to any UE. 
However, it is not if imposing an explicit restriction in PHY or RRC specs on the nominal repetitions would help in UE complexity reduction or simplify the specs.
Therefore, we believe it is fine to delay the discussion on this issue until some progress is done in the UE features discussion.



QC, Intel, Huawei/HiSi, and MediaTek raised strong concerns on this proposal. Therefore, agreements cannot be reached on this proposal in this meeting. The issue can be further discussed in the future.

Issue 2.1.3: Whether to extend the values for repK
We have the following agreements from RAN1#99:
Agreements:
· For the initial Type 1 CG PUSCH transmission with PUSCH repetition type B, 
· If one and only one of DCI formats 0_1 and 0_2 is configured with PUSCH repetition type B, the TDRA table corresponding to the DCI format (0_1 or 0_2) configured with PUSCH repetition type B is used. 
· If both 0_1 and 0_2 are configured with PUSCH repetition type B, the TDRA table corresponding to DCI format 0_1 is used.
· Note: For the initial Type 1 CG PUSCH transmission with PUSCH repetition type B, the case of none of the DCI formats 0_1 and 0_2 is configured with PUSCH repetition type B is an error case
· For the initial Type 1 CG PUSCH transmission, if it is configured with PUSCH repetition type A, use the TDRA table for USS in Rel-15.
· For the initial Type 1 CG PUSCH transmission with PUSCH repetition, the number of repetitions is provided via numberofrepetitions if it is present in the corresponding TDRA table; otherwise, the number of repetitions is provided by repK.
· FFS the value range of repK is extended for R16 repetition type A and/or type B
On the FFS point, here is the summary of companies’ views from contributions:
· Extend the values for repK?
· Support the same set of values for repK as for numberofrepetitions: Ericsson[1], CMCC[11]
· No: CATT[6]
Very few companies had provided views on this issue. 
First of all, note that repK is not used for PUSCH repetition Type B with the agreements that had been made. repK is used when Type 1 or Type 2 CG is PUSCH repetition Type A, and numberofrepetitions is not present in the corresponding TDRA table. The benefit of extending the range for repK is that larger repetition number can be used in this case. Most likely this occurs when the CG is PUSCH repetition Type A, and 
· For Type 1 CG,
·   pusch-TimeDomainAllocationList-ForDCIformat0_1 is not configured
· For Type 2 CG
· It is activated by DCI format 0_1, pusch-TimeDomainAllocationList-ForDCIformat0_1 is not configured; and
· DCI format 0_2 is not configured, or configured as PUSCH repetition Type B (otherwise DCI format 0_2 can be used to activate Type 2 CG to achieve extended range as numberofrepetitions is always present in TDRA table in this case)
On the high level, the potential benefit is there only when none of the DCI formats is configured to use the extended values for the number of repetitions for PUSCH repetition Type A but for some reason, there is such a needed for CG with PUSCH repetition Type A.
FL comments: it seems unclear how typical or useful this use case is. Moreover, if we extend the value range for repK, is there also an intention to extend the value range for pusch-AggregationFactor?
Proposal 2.1-3: 
The value range for repK remains the same as in Rel-15.
Note: No impact on PHY specs.

Companies please indicate whether you support the proposal or not.
	Support
	Nokia, NSB,CATT,Sony, ZTE, Panasonic, vivo, Huawei/HiSilicon, LG, Spreadtrum, Samsung, DOCOMO, Intel, Motorola Mobility, Lenovo

	Not support
	Ericsson



Companies please provide additional comments, if any. For those who do not support the proposal, please explain why and provide an alternative proposal.
	Company
	Comments

	CATT
	For cases other than type 1 CG PUSCH repetition type A and type 2 CG PUSCH repetition type A activated by DCI 0_0, if larger number of repetitions is desired for CG PUSCH, it can be achieved by configuring the PUSCH-TimeDomainResourceAllocationList-ForDCIformat0_1 and/or PUSCH-TimeDomainResourceAllocationList-ForDCIformat0_2 with larger number of repetitions.
For type 1 CG PUSCH repetition type A and type 2 CG PUSCH repetition type A activated by DCI 0_0, if larger number of repetitions for CG PUSCH repetition type A is desired, type 2 CG PUSCH repetition type A activated by DCI 0_1 or DCI 0_2 can be used instead.

	Nokia, NSB
	Share the same view as CATT.

	Ericsson
	The rationale for increasing the range of repK is to support DL heavy TDD patterns. This is independent of the signaling method used to achieve 16 repetitions, and should be possible to configure independently even if not using an extended TDRA table. The same holds for pusch-AggregationFactor.

[Update] Above proposal causes inconsistent reliability between repK based and TDRA (numberofrepetitions) based tx. It’s unfortunate, but we are willing to accept the proposal for the sake of progress.



Companies please provide comments if this proposal is NOT acceptable, or if there is a suggestion on the formulation.
	Company
	Comments

	 Ericsson
	Above proposal causes inconsistent reliability between repK based and TDRA (numberofrepetitions) based tx. It’s unfortunate, but we are willing to accept the proposal for the sake of progress.



2.2		Values for S and L for PUSCH repetition Type B
We had the following agreements from RAN1#99:
Agreements:
For how to indicate S and L in the TDRA table for PUSCH repetition type B, S and L are separately indicated (4-bit for S and 4-bit for L).
· S is from 0 and [13], L is from [1] to 14.
· Note: The additional restrictions for a particular waveform and/or DMRS mapping type from R15 are still applicable
Here is the summary of companies’ views from contributions:
· S from 0 to 13, L from 1 to 14: Ericsson[1], Nokia[4]
Currently in TS 38.214, it is captured that S is from 0 to 13 and L is from 1 to 14 (without any brackets). But in the RRC parameter list sent to RAN2, we included the above agreements which still have the numbers in bracket. Therefore, we need to send an update to RAN2 so that RRC parameters can be defined accordingly.
Proposal 2.2-1: 
For PUSCH repetition Type B, S is from 0 to 13, and L is from 1 to 14. (RRC impact)
Note: this does not have impact on PHY specs. But an update is necessary for the RRC parameter list to RAN2.
Companies please indicate whether you support the proposal or not.
	Support
	Nokia, NSB, Sony, CATT, ZTE, Panasonic, vivo, Huawei/HiSilicon, LG, Spreadtrum, Samsung, DOCOMO, Intel, Ericsson, Motorola Mobility, Lenovo

	Not support
	



Companies please provide additional comments, if any. For those who do not support the proposal, please explain why and provide an alternative proposal.
	Company
	Comments

	
	



2.3	reportSlotOffsetList-r16-ForDCIFormat0_1/2
There has not been much active discussion on the introduction of the new RRC parameters reportSlotOffsetList-r16-ForDCIFormat0_1/2, except during the RRC parameter list discussion and CR review stage. These two new parameters, and the related specification text, are still in brackets. To explain the issue in more detail, the following text are taken from [4].
	Simply said, the reportSlotOffsetList provides for each entry in the PUSCH TDRA table a reporting offset (in slots) for the A-CSI and Semi-persistent CSI triggering (please note separate lists are configured for A-CSI and Semi-persistent CSI triggering). In Rel-15, it is also required that the reportSlotOffsetList needs to have the same size as the applicable TDRA table. Hereby we would like to refer to TS 38.331, V15.8.0 (2019-12).
CSI-ReportConfig information element
-- ASN1START
-- TAG-CSI-REPORTCONFIG-START

CSI-ReportConfig ::=                SEQUENCE {
    reportConfigId                          CSI-ReportConfigId,
    carrier                                 ServCellIndex                   OPTIONAL,   -- Need S
    resourcesForChannelMeasurement          CSI-ResourceConfigId,
    csi-IM-ResourcesForInterference         CSI-ResourceConfigId            OPTIONAL,   -- Need R
    nzp-CSI-RS-ResourcesForInterference     CSI-ResourceConfigId            OPTIONAL,   -- Need R
    reportConfigType                        CHOICE {
        periodic                                SEQUENCE {
            reportSlotConfig                        CSI-ReportPeriodicityAndOffset,
            pucch-CSI-ResourceList                  SEQUENCE (SIZE (1..maxNrofBWPs)) OF PUCCH-CSI-Resource
        },
        semiPersistentOnPUCCH                   SEQUENCE {
            reportSlotConfig                        CSI-ReportPeriodicityAndOffset,
            pucch-CSI-ResourceList                  SEQUENCE (SIZE (1..maxNrofBWPs)) OF PUCCH-CSI-Resource
        },
        semiPersistentOnPUSCH                   SEQUENCE {
            reportSlotConfig                        ENUMERATED {sl5, sl10, sl20, sl40, sl80, sl160, sl320},
            reportSlotOffsetList                SEQUENCE (SIZE (1.. maxNrofUL-Allocations)) OF INTEGER(0..32),
            p0alpha                                 P0-PUSCH-AlphaSetId
        },
        aperiodic                               SEQUENCE {
            reportSlotOffsetList                SEQUENCE (SIZE (1..maxNrofUL-Allocations)) OF INTEGER(0..32)
        }
    },

	reportSlotOffsetList
Timing offset Y for semi persistent reporting using PUSCH. This field lists the allowed offset values. This list must have the same number of entries as the pusch-TimeDomainAllocationList in PUSCH-Config. A particular value is indicated in DCI. The network indicates in the DCI field of the UL grant, which of the configured report slot offsets the UE shall apply. The DCI value 0 corresponds to the first report slot offset in this list, the DCI value 1 corresponds to the second report slot offset in this list, and so on. The first report is transmitted in slot n+Y, second report in n+Y+P, where P is the configured periodicity. 
Timing offset Y for aperiodic reporting using PUSCH. This field lists the allowed offset values. This list must have the same number of entries as the pusch-TimeDomainAllocationList in PUSCH-Config. A particular value is indicated in DCI. The network indicates in the DCI field of the UL grant, which of the configured report slot offsets the UE shall apply. The DCI value 0 corresponds to the first report slot offset in this list, the DCI value 1 corresponds to the second report slot offset in this list, and so on (see TS 38.214 [19], clause 6.1.2.1).




Therefore, as we now support up to 64 entries in the TDRA table for DCI formats 0_1 and 0_2 (instead of maxNrofUL-Allocations=16), there is first a need for new RRC parameters with a larger list (up to 64 values) in Rel-16. Moreover, as the TDRA table size (& content) can be independently configured for DCI formats 0_1 and 0_2, we need independent reportSlotOffsetList’s for DCI format 0_1 and 0_2 as the size of the list needs to be aligned with the size of the respective TDRA tables as shown in the RRC specs above.
In addition, in TS 38.214 Sec. 6.1.2.1, the TDRA table to be used for PUSCH with only A-CSI or SP-CSI was not updated accordingly to support the new TDRA table introduced for PUSCH repetition Type B for DCI format 0_1 and the new TDRA table for DCI format 0_2.



Nokia/NSB[4]  proposed to introduce reportSlotOffsetList-r16-ForDCIFormat0_1 and reportSlotOffsetList-r16-ForDCIFormat0_2 and endorse the related TP for 38.214. 

Proposal 2.3-1: 
Introduce reportSlotOffsetList-r16-ForDCIFormat0_1 and reportSlotOffsetList-r16-ForDCIFormat0_2 and update TS 38.214 accordingly. (RRC impact)
Note: The detailed TP for TS 38.214 can be discussed later once this is agreed. An example TP from [4] is included below for reference. An update is necessary for the RRC parameter list to RAN2.
Companies please indicate whether you support the proposal or not.
	Support
	Nokia, NSB, QC, Panasonic, vivo, Huawei, HiSilicon, LG, ZTE, Spreadtrum, Samsung, DOCOMO, Intel, Ericsson, Motorola Mobility, Lenovo

	Not support
	CATT



Companies please provide additional comments, if any. For those who do not support the proposal, please explain why and provide an alternative proposal.
	Company
	Comments

	CATT
	First of all, we would like to clarify that for PUSCH repetition type B, PUSCH with CSI only is transmitted in the first PUSCH repetition only same as in Rel-15. We are not sure whether this behavior has been clearly captured in the current specification.
For the two TDRA tables configured for DCI format 0_1 and 0_2, the intention was to support PUSCH repetition type B and/or dynamic indication of number of repetitions. However, none of the motivation applies to PUSCH with CSI only since it is only transmitted on the first repetition.
So what we are thinking is that we keep the spec as it is in Rel-15. For DCI format 0_1 and 0_2, when they are used to trigger a PUSCH without UL-SCH (i.e. CSI only),pusch-TimeDomainAllocationList in pusch-Config (as in R15) is used to determine the SLIV and slot offset inreportSlotOffsetList (as in R15) is used to determine K2.

	ZTE
	In our understanding, PUSCH with A-CSI can also be enabled with PUSCH repetition type B. In this sense, a UE would use the new Rel-16 TDRA table if configured. Correspondingly, the two parameters proposed seems necessary. As for the TP, we have the following suggestions:
- [reportSlotOffsetList-r16-ForDCIFormat0_2, if PUSCH is scheduled by DCI format 0_2 and reportSlotOffsetList-r16-ForDCIFormat0_2 is configured;
- reportSlotOffsetList-r16-ForDCIFormat0_1, if PUSCH is scheduled by DCI format 0_1 andreportSlotOffsetList-r16-ForDCIFormat0_1 is configured];
- reportSlotOffsetList,[otherwise;]



Companies please provide comments if this proposal is NOT acceptable, or if there is a suggestion on the formulation.
	Company
	Comments

	 CATT
	I agree with FL that it may be simpler to always follow the same TDRA table for a certain DCI format so we are fine with the proposal. However, given the TDRA table also contains the number of repetitions we would like to clarify that the PUSCH with repetition type B conveying A-CSI/SP-CSI only would not repeat across PUSCH repetitions, i.e. the number of repetitions is ignored.



	Ericsson
	We are OK with proposal above. 
Since CATT is also OK, suggest to make agreement on the Proposal above, irrespective of discussion of CATT suggestion regarding PUSCH carrying A-CSI/SP-CSI only.

[CATT] The intention of our proposal 2.3-1 was to follow Rel-15 behavior that A-CSI/SP-CSI only on PUSCH is not repeated across PUSCH repetitions as in Rel-15 which is clearly defined as follows that pusch-AggregationFactor would not apply to a PUSCH with A-CSI only (w/o TB) or a PUSCH with SP-CSI only (scheduled by DCI format 0_1 with CRC scrambled with SP-CSI-RNTI and w/o TB).
When transmitting PUSCH scheduled by DCI format 0_1 in PDCCH with CRC scrambled with C-RNTI, MCS-C-RNTI, or CS-RNTI with NDI=1, if the UE is configured with pusch-AggregationFactor, the same symbol allocation is applied across the pusch-AggregationFactor consecutive slots and the PUSCH is limited to a single transmission layer. The UE shall repeat the TB across the pusch-AggregationFactor consecutive slots applying the same symbol allocation in each slot. The redundancy version to be applied on the nth transmission occasion of the TB, where n = 0, 1, …pusch-AggregationFactor -1, is determined according to table 6.1.2.1-2.
You do not agree with our proposal 2.3-1 which means you want to repeat A-CSI/SP-CSI across PUSCH repetitions in Rel-16 (different from Rel-15)? Can you elaborate a bit on the motivation? Thanks.

	 QC
	Good point raised by CATT and we share the same view with CATT. No technical reason/benefit to repeat UCI.



CATT proposed to NOT apply the number of repetitions from TDRA entry when PUSCH with repetition Type B is used for A-CSI/SP-CSI only.
Companies please indicate whether you support CATT’s proposal or not.
	Support
	QC, Apple

	No Support
	Ericsson, MediaTek, LG, ZTE



Companies please provide comments, if any.
	Company
	Comments

	Ericsson
	1. This issue seems not completely closed for Rel-15 CR. There are still companies trying to submit CR for this. Considering the status, we can wait for Rel-15 to fully conclude before making decision on Rel-16.
1. From technical point of view, we do not see why such PUSCH cannot repeat. It seems natural that such PUSCH also follows the indicated TDRA, i.e., repetition is allowed.

	LG
	We think point a from Ericsson’s comment is valid. Based on the discussion, all we want to keep Rel.15 behavior. Since we didn’t intend different behavior related to A-CSI/SP-CSI only PUSCH between repetition type A and B. in spite of this common understanding, we don’t need to discuss in here if Rel.15 behavior is not concrete.

	ZTE
	Agree the analysis from Yanping on Rel-15 spec. But, given A-CSI/SP-CSI can also be indicated as high priority in Rel-16. It would be also desirable to repeat the PUSCH for reliability purpose. In addition, the repetition number of Type B is anyway dynamic, gNB can choose to repeat or not based on the channel conditions. No need to introduce such limitation here.



The proposal above was modified with an FFS point added to capture CATT’s comment which was also supported by QC. It is important that we agree on the main bullet in this meeting because it has RRC impact.
Proposal 2.3-1a:
Introduce reportSlotOffsetList-r16-ForDCIFormat0_1and reportSlotOffsetList-r16-ForDCIFormat0_2 and update TS 38.214 accordingly. (RRC impact)
· FFS whether to always assume the number of nominal repetitions is equal to 1 for PUSCH with repetition Type B carrying A-CSI/SP-CSI only.

	Company
	Comments

	QC
	We are OK 2.3-1a with the FFS bullet.

	CATT
	For 2.3-1a, I thought our proposal can be easily agreed as a conclusion for clarification since it simply follows Rel-15 principle. Regarding the comments from Ericsson and LG, I would like to clarify that the only case that is unclear in Rel-15 is A-CSI with UL-SCH on PUSCH which is irrelevant here since we only address A-/SP-CSI only (without UL-SCH) on PUSCH. However, given that ZTE prefers a different handling in Rel-16, we are fine to further discuss this issue and fine with 2.3-1a with FFS.

	Apple
	On AP-CSI, we support CATT’s original proposal:  "NOT apply the number of repetitions from TDRA entry when PUSCH with repetition Type B is used for A-CSI/SP-CSI only.”.
The FFS point to 2.3-1a somehow suggests other possibilities are also in the scope of further discussion.  It is enough to agree on the main bullet of 2.3-1a without the FFS point.



The proposed TP in [4] is included here for reference so that companies understand the impact on specs.
	TP to TS 38.214, Sec. 5.2.1.4 and Sec. 6.1.2.1
[bookmark: _Toc11352112][bookmark: _Toc20318002][bookmark: _Toc27299900][bookmark: _Toc29673167][bookmark: _Toc29673308][bookmark: _Toc29674301]5.2.1.4	Reporting configurations
<Unchanged text is omitted>
[bookmark: _Hlk497308324]For a semi-persistent or aperiodic CSI report on PUSCH, the allowed slot offsets are configured by the following higher layer parameters:
[bookmark: _Hlk25763402]-	if triggered/activated by DCI format 0_2, the allowed slot offsets are configured by the higher layer parameter reportSlotOffsetList-r16-ForDCIFormat0_2, and 
-	if triggered/activated by DCI format 0_1 and reportSlotOffsetList-r16-ForDCIFormat0_1 is configured, the allowed slot offsets are configured by the higher layer parameter reportSlotOffsetList-r16-ForDCIFormat0_1, and
-	otherwise, the allowed slot offsets are configured] by the higher layer parameter reportSlotOffsetList.
The offset is selected in the activating/triggering DCI.
<Unchanged text is omitted>

6.1.2.1	Resource allocation in time domain
<Unchanged text is omitted>


When the UE is scheduled to transmit a PUSCH with no transport block and with a CSI report(s) by a CSI request field on a DCI, the Time domain resource assignment field value m of the DCI provides a row index m + 1 to an the allocated table as defined in Clause 6.1.2.1.1 which is defined by the higher layer configured pusch-TimeDomainAllocationList in pusch-Config. The indexed row defines the start and length indicator SLIV, and the PUSCH mapping type to be applied in the PUSCH transmission and the K2 value is determined as , where  are the corresponding list entries of the higher layer parameter
-	[reportSlotOffsetList-r16-ForDCIFormat0_2, if PUSCH is scheduled by DCI format 0_2;
-	reportSlotOffsetList-r16-ForDCIFormat0_1, if PUSCH is scheduled by DCI format 0_1 and reportSlotOffsetList-r16-ForDCIFormat0_1 is configured];
-	reportSlotOffsetList, [otherwise;]



in CSI-ReportConfig for the  triggered CSI Reporting Settings and  is the (m+1)th entry of .
<Unchanged text is omitted> 



3	UCI multiplexing on PUSCH for PUSCH repetition Type B
How to handle UCI multiplexing on PUSCH for repetition Type B has been discussed by some companies, and these are the issues we will need to discuss and conclude. Here is the summary of companies’ views from contributions:
· OPPO[5]: When UCI is piggybacked, the determination of collision should be based on actual PUSCH and resources for UCI in PUSCH should be based on nominal PUSCH.
· CATT[6]: For calculating the number of coded modulation symbols per layer for UCI on PUSCH with PUSCH repetition type B (depending on both nominal length and actual length)


· Panasonic[8]: For PUSCH repetition type B, if PUCCH resource overlaps with multiple actual PUSCH repetitions, UCI is piggybacked in only one earliest actual repetition.
· Samsung[9]: If a PUCCH carrying UCI overlaps with multiple actual PUSCH repetitions from one nominal PUSCH repetition within one slot, UCI is multiplexed on one of first actual PUSCH repetitions with more OFDM symbols. (TP provided)
· QC[16]: Resource calculation for UCI and PUSCH transmit power is based on nominal duration L. (TP provided)
· Huawei/HiSi[17]: 
· PUCCH with A/N should piggyback on the first PUSCH repetition that satisfies the time conditions.
· Modify the UCI resources Q’ calculation equation by using the RE number of the PUSCH used for TBS calculation instead of the current PUSCH piggybacking the UCI
· CAICT[18]: For PUSCH repetition without UL-SCH, introduce   to adjust  of the PUSCH transmission occasion [image: ] on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ], where  is the number of symbols indicated in the PUSCH scheduling information.
When UCI is multiplexed on PUSCH repetition type B, there are at least the following issues that need to be addressed.
3.1 Which PUSCH repetition should UCI be multiplexed on?
It seems obvious that the collision between UCI and PUSCH should be determined based on the actual repetitions, and it has to be an actual PUSCH repetition for UCI to be multiplexed on, but the question is which one, and how the timeline condition should be defined.
[bookmark: _Hlk33403204]If PUCCH carrying UCI overlaps with multiple actual PUSCH repetitions, it seems that the following options can be considered (most of them have been proposed by companies in some flavor):
· Option 1: The timeline conditions defined in TS 38.213 Section 9.2.5 should be satisfied by replacing PUSCHs with actual PUSCH repetitions. UCI is multiplexed on the first actual repetition. An actual PUSCH repetition that is not transmitted is not considered in the procedure. (Panasonic[8])
· Option 2: UCI is multiplexed on the first actual repetition that satisfies the timeline conditions defined in TS 38.213 Section 9.2.5. (Huawei/HiSi[17])
· Option 3: UCI is multiplexed on the overlapping actual repetition that has the largest number of symbols. (Samsung[9])
· What is the timeline consideration here?
· …
Clarifications:
· The intention of Option 1 (even though the formulation may not be accurate) is to follow Rel-15 behavior as much as possible, and hopefully a simple replacement of “PUSCH” by “actual repetition” can do the trick.
· Option 1 requires the timeline to be satisfied all overlapping actual PUSCH repetition, while Option 2 does not.
[bookmark: _Hlk33403256]Companies please indicate which option you support.
	Option 1
	QC (with clarification below), Panasonic , Nokia, NSB

	Option 2
	Vivo, Huawei/HiSilicon, Apple, OPPO

	Option 3
	Samsung (with clarification below)

	Other
	CATT, ZTE, LG, Spreadtrum, DOCOMO, Intel, Ericsson, Motorola Mobility, Lenovo



Companies please provide detailed comments, if any.
	Company
	Comments

	CATT
	In Rel-15 multi-slot PUSCH, A/N and CSI may overlap with multiple PUSCH repetitions in multiple slots. R15 UE behavior is to convey the UCI in all overlapping PUSCH repetitions as specified below:
“If a UE transmits a PUSCH over multiple slots and the UE would transmit a PUCCH with HARQ-ACK and/or CSI information over a single slot and in a slot that overlaps with the PUSCH transmission in one or more slots of the multiple slots,and the PUSCH transmission in the one or more slots fulfills the conditions in Subclause 9.2.5 for multiplexing the HARQ-ACKand/or CSI information, the UE multiplexes the HARQ-ACK and/or CSI information in the PUSCH transmission in the one or more slots. The UE does not multiplex HARQ-ACK and/or CSI information in the PUSCH transmission in a slot from the multiple slots if the UE would not transmit a single-slot PUCCH with HARQ-ACK and/or CSI information in the slot in case the PUSCH transmission was absent.”
In Rel-16 PUSCH repetition type B, it is not clear to us why we need a different rule.

	ZTE
	Agree with CATT. That is, UCI is multiplexed on the one or more overlapping actual repetitions that satisfies the timeline conditions defined in TS 38.213 Section 9.2.5. 

	QC
	An actual PUSCH repetition that is not transmitted due to orphan symbols is not considered in the procedure. If an actual repetition is dropped due to ULCI, UCI multiplexed on this actual PUSCH may be dropped too.

	Panasonic
	Agree with Qualcomm’s clarification.

	Vivo
	First, we would like to clarify the Rel.15 behavior in case a PUCCH overlapping with PUSCH repetitions in one or multiple slots. From our understanding, in Rel-15, when a PUCCH is overlapped with one or more PUSCH repetitions, UCI is multiplexed on the earliest PUSCH that is overlapped with the PUCCH, where the multiplexing timeline is satisfied otherwise it is an error case, according to the conclusion drawn in RAN1 #97 meeting (copied below).
Conclusion:
For the issue raised in the draft CR R1-1906302, the intended UE behaviour per specification is commonly understood as follows:
· For UCI multiplexing, within a PUCCH group, on PUSCH, the following two steps are performed with step 1 first, then followed by step 2: 
· Step 1: UCI in overlapped PUCCH transmissions is multiplexed into one PUCCH resource (resource Z). This step is done per PUCCH slot.
· Step 2: UCI, that doesn’t include SR, in Z is multiplexed into one PUSCH, if Z overlaps with at least one PUSCH, following the priorities (sequentially from high to low) as listed below. 
· First priority: PUSCH with A-CSI as long as it overlaps with Z
· Second priority: earliest PUSCH slot(s) based on the start of the slot(s)
· If there are still multiple PUSCHs overlap with Z in the earliest PUSCH slot(s), follow the following priorities (sequentially from high to low) 
· Third priority: Dynamic grant PUSCHs > PUSCHs configured by respective ConfiguredGrantConfig or semiPersistentOnPUSCH
· Fourth priority: PUSCHs on serving cell with smaller serving cell index > PUSCHs on serving cell with larger serving cell index
· Fifth priority: Earlier PUSCH transmission > later PUSCH transmission
Note: The clarification applies to both cases with the same (except the second priority part) and different numerologies among PUCCH and PUSCHs.
For UCI multiplexing on PUSCH repetition Type B, the principle of UCI multiplexing rule in Rel.15 can be reused. I.e. if a PUCCH is overlapped with one or more actual or nominal PUSCH repetitions, UCI is multiplexed on the first PUSCH (regardless of actual or nominal) that is overlapped with the PUCCH. The timeline for UCI multiplexing is satisfied as defined in TS 38.213 Section 9.2.5, otherwise it is an error case.

	OPPO
	The timeline conditions defined in TS 38.213 Section 9.2.5 should be satisfied by replacing PUSCHs withone or more actual PUSCH repetition. It means as long as one actual PUSCH repetition satisfies timeline condition, then PUCCH can be multiplexed in the actual PUSCH repetition. It is not necessary for all overlapped actual PUSCHs to satisfy timeline condition.
[Update] We do not require all overlapping actual PUSCH repetition to satisfy timeline condition and we hope to increase UCI multiplexing opportunity. As your clarification, we prefer to option 2.
[Update2] Another UCI multiplexing issue is that due to actual PUSCH(segemented PUSCH) is too short, it leads a lot of UCI dropping, even HARQ-ACK dropping.HARQ-ACK dropping is not supported in spec. So we also need to consider how to avoid HARQ-ACK dropping.

	Huawei/
HiSilicon
	The intention of option 2 is that if an actual repetition is dropped due to UL CI, UCI multiplexed on this actual PUSCH is dropped too. Option 1 looks like if the first actual repetition is cancelled due to UL CI, then it is not considered in the procedure, that means UCI will be transmitted on the second actual repetition.
In Rel-16, PUSCH with multiple repetitions may be for URLLC service, we should try to protect the performance of PUSCH as much as possible also. Allowing UCI to piggback on the first repetition, the performance of the UCI can be guaranteed already, since when gNB configure the beta offset, it should guarantee the UCI performance even for single PUSCH transmission case. Therefore, repeating UCI on all the overlapped PUSCH may result in unnecessary impact on the performance of PUSCH for URLLC.  

	LG
	We have similar view to CATT. It seems not essential to specify separate rule for repetition type B from repetition type A. we can replace repetition to actual repetition.  

	Spreadtrum
	Agree with CATT, ZTE, and LG, Rel-15 rule can be reused and replace slot with actual PUSCH repetition.
For the performance of PUSCH, we don’t think it is a problem. Since we only multiplex UCI of PUCCH on the same priority of PUSCH. If PUSCH is high priority, the UCI can be multiplexed to it should be high priority too. The performance of UCI should be guaranteed.

	Samsung
	We also like to keep Rel-15 as much as possible to determinate which nominal PUSCH to piggyback UCI.
Our understanding on the TP pasted by CATT only handling the case that PUCCH and PUSCH have different numerology.
“If a UE transmits a PUSCH over multiple slots and the UE would transmit a PUCCH with HARQ-ACK and/or CSI information over a single slot and in a slot that overlaps with the PUSCH transmission in one or more slots of the multiple slots, ……”
However, for Type B repetition, due to the segmentation, one nominal repetition may be segmented into multiple actual repetitions.  If we follow the rule above for different numerology, the repetition of UCI may be more than expected. And it will have negative impact on the performance of PUSCH.
Our intention of option 3 is to only handle the special case when there is segmentation of the chosen nominal repetition.  
That is:
Keep Rel-15 rule to determinate which nominal repetition(s) is multiplexed on. If this nominal repetition segmented into multiple actual repetition. UCI is multiplexed on the actual repetition with largest number of symbols of the nominal repetition. As the first actual repetition may have too limited resources to keep the performance of UCI, UCI is multiplexed on the actual repetition with largest number of symbols to guarantee the performance of UCI.
A simple TP can be added in TS 38.213 without changing other parts:
“If a UE transmits one nominal PUSCH repetition with multiple actual PUSCH repetitions [6, TS38.214], and the UE would transmit a PUCCH that overlaps with two or more of the multiple actual PUSCH repetitions, the UE multiplexes the UCI of the PUCCH in the first actual PUSCH repetition from two or more actual repetitions that has the larger number of symbols.”
Compared with other method, the reliability is the best for both UCI and PUSCH. And it will not increase latency compared with nominal repetition without segmentation.

	DOCOMO
	We agree with CATT, ZTE, LG, and Spreadtrum that the Rel-15 UE behavior can be used by replacing a slot/slots with an actual repetition/repetitions, respectively. We think this works even in case that PUCCH and PUSCH have same numerology.

	Intel 
	Agree with CATT and others that R15 mechanism can be applied with slot(s) replaced by actual repetition(s). 

	Ericsson
	In Rel. 15, the UE expects that the first of all overlapping PUCCHs and PUSCHs satisfy the timeline condition, and the UCI is multiplexed on the first among the PUSCHs. This is slightly different from option 1, since the PUSCHs can come from different grants, each with their own PUSCH repetition type B.
In particular, the case below needs to be covered by the agreement.
[image: ]
Other issues to be addressed:
· Address the difference (if any) between DG PUSCH and CG PUSCH
· Address the case of repeated PUCCH.

	
	

	Motorola Mobility, Lenovo
	Agree with CATT. Rel-15 rule can be applied to PUSCH repetition type B by adding the following texts (in blue):
“If a UE transmits a PUSCH over multiple slots and the UE would transmit a PUCCH with HARQ-ACK and/or CSI information over a single slot and in a slot that overlaps with the PUSCH transmission in one or more slots of the multiple slots, and the PUSCH transmission in the one or more slots fulfills the conditions in Clause 9.2.5 for multiplexing the HARQ-ACK and/or CSI information, the UE multiplexes the HARQ-ACK and/or CSI information in the PUSCH transmission in the one or more slots. The UE does not multiplex HARQ-ACK and/or CSI information in the PUSCH transmission in a slot from the multiple slots for PUSCH repetition type A or in an actual repetition for PUSCH repetition type B if the UE would not transmit a single-slot PUCCH with HARQ-ACK and/or CSI information in the slot in case the PUSCH transmission or the actual repetition was absent.”
	



There still seems to be quite some confusion among companies Rel-15 behavior. Currently the options are not formulated very accurately due to the lack of understanding in some aspects. From the comments, it seems that there is a good support of following Rel-15 principle with PUSCH replaced by actual repetition. But it is worthwhile to give companies more time to investigate the issues. Therefore, it was not further discussed in this email discussion. But companies are encouraged to check the details and come back with detailed proposals with TP in next meeting.

[bookmark: _Hlk33403269]3.2 UCI resource determination
In Rel-15, the UCI resources depend on the available REs in PUSCH and the TBS. As an example, the number of coded modulation symbols per layer for HARQ-ACK transmission is calculated as (Section 6.3.2.4.1.1 in TS 38.212)
[image: ],
where[image: ] denotes the available RE number of the current PUSCH piggybacking the UCI, and [image: ] denotes the TBS of the PUSCH. Note that there are similar equations for CSI.
For PUSCH repetition Type B, TBS is determined based on the nominal repetition length. The question is then how the number of REs for UCI should be calculated? Based on the nominal repetition or actual repetition?
Using nominal repetition in the first part of the equation would provide more REs and better performance guarantee for UCI, while using actual repetition would allow more REs to be used for data transmission. Similarly for the second part of the equation.
A few options can be considered:
· [bookmark: _Hlk33403286]Option 1: The calculation is based on the nominal repetition.
· Option 2: The calculation is based on the actual repetition.
· Option 3: The first part of the equation is based on the nominal repetition, and the second part of the equation is based on the actual repetition. (CATT[6])
· …
[bookmark: _Hlk33403353]Companies please indicate which option you support.
	Option 1
	QC, Panasonic, vivo, OPPO,Huawei/HiSilicon, Spreadtrum, Samsung, DOCOMO

	Option 2
	Sony, ZTE, LG, Ericsson, Motorola Mobility, Lenovo

	Option 3
	CATT, Nokia, NSB, Intel

	Other
	



Companies please provide detailed comments, if any.
	Company
	Comments

	CATT
	Since the TBS is calculated based on nominal repetition, the first part of the equation needs to take nominal repetition into account. However, the latter part is to guarantee that the calculated # of REs does not exceed the actual capacity for UCI transmission and that is why the latter part needs to be based on actual repetition.

	ZTE
	Given UCI multiplexing is performed based on actual repetition, in this sense, we prefer to do the UCI resource calculation based on actual repetition also. Note that, we can still use dynamic beta offset to change the coding rate of UCI, which can ensure the UCI transmission if necessary. 
As for the later part of the equation, even if the calculated number of REs exceeds the overall actual capacity, the UE will just transmit the modulated UCI symbols in the available REs. No big issue is observed.

	QC
	The idea is to protect UCI, while data has other repetitions

	vivo
	The length of nominal repetition is used for calculating the number of REs for UCI multiplexing, as the TBS determination is also based on the length of nominal repetition.

	OPPO
	Option 2 and 3 further reduces resource for UCI multiplexing based on actual repetition, which may lead unnecessary dropping.

	Huawei
	The UCI piggybacked on PUSCH repetition and the PUSCH repetition are with same priority. The reliability of the UCI should be more important than data, and the reduced UCI resource resulting from split nominal PUSCH is not desirable. So it would be beneficial to keep the UCI resource unchanged if splitting happens.
Regarding the comment from CATT, it seems valid though. Probably the second part for the limitation is good to be based on the actual repetition.  

	LG
	We think that it is related to issue 3.1. if UCI is multiplexed with one ore multiple actual repetition, both terms need to actual in order to get equivalent residual UCI coding rate with the case of no segmentation.

	Samsung
	Option 1 can ensure the reliability of UCI. And no need to have spec change.

	Nokia, NSB
	We think CATT’s arguments are valid. Therefore, we support Option 3.
We think the first part of the equation has to be based on nominal repetition (as TBS is determined based on nominal repetition), otherwise the UCI performance can be significantly degraded. Then with Option 1, it seems that we would still need to add a 3rd value into the equation, which is the maximum number of available REs in the actual repetition (otherwise the calculated value can exceed the available REs). If we go this way, we may as well use Option 3 to put an upper limit (in the extreme case, alpha can be set to 1).

	Ericsson
	It is straightforward to signal a different beta factor to achieve the desired number of resources used for HARQ ACK bits when using Option 2. Option 1 could lead to the number of REs used for HARQ ACK bits to exceed the available REs in the PUSCH allocation. Option 3 also works but is not preferred due to the additional complicated specification impact.

	Motorola Mobility, Lenovo
	Agree with Ericsson. Option 2 avoids the error case (i.e. computed number of REs larger than available number of REs). UCI performance can be guaranteed with proper selection of a beta_offset value. 



The views were somewhat diverse among companies. Proposal 3.2-1 was proposed based on majority view (Option 1), and companies were asked to provide feedback. Note that in this proposal, an additional limit was added to Option 1 that it should not exceed the resources available in the actual repetition. The intention is to add a third component within the min(.) function as shown above, and this third component is # of REs available in the actual repetition. This seems necessary because it is the physical upper limit.
Proposal 3.2-1:
For determining the number of REs used for UCI when multiplexing on PUSCH repetition Type B, the calculation is based on the nominal repetition, with the additional limit of no more than the resources available in the actual repetition.
	Company
	Comments

	 OPPO
	We support original proposal without additional limit. And we have concern on additional limit.

For additional limit, considering ophan symbol, it is difficult to satisfy.There are two potential solutions to try to satisfy limitation:
1) Small alpha. In NR, the smallest alpha is 0.5. Considering orphan symbol =1 or 2 symbol, it means norminal PUSCH length is less than  2 or 4 symbols, which is too restricted for normial PUSCH configuration. Moreover, 1 or 2 symbols for UCI multiplexing leads a lot of UCI dropping,even HARQ-ACK dropping, which is not supported in current spec. We need to trigger HARQ-ACK dropping rule design at maintenance stage.
2) Small beta. In NR, beta>=1. Even if beta=1, ultiple resource for UCI ultiplexing still may be larger than 2 symbol. So it is not feasible. Moreover, small beta means high code rate for UCI, which impacts UCI reliability siganificantly.

In addition, if the resources available in the actual repetition can only carry UCI information , or even not carry total UCI information, the straightforward way is to transmit PUCCH only.

[Update] We think we understand your intention more. We need more time to check and agree with you to continue the discussion in the next meeting.

	LG
	We think issue 3.1 and 3.2.1 should be joint discussion. Because, based on how many actual PUSCH can carry UCI, desirable UE behavior can be different. 
Our intention is to use equivalent RE for UCI between with and without segmentation, in order to achieve intended performance regardless of segmentation.
If only one actual PUSCH has UCI (i.e., first/largest actual), the number of UCI RE should be determined by nominal PUSCH to have same number of RE as no segmentation. 
If multiple actual PUSCH has UCI (i.e., actual PUSCH where timeline condition met), each actual length need to be considered so that total number of UCI RE is same as no segmentation case.
If we consider nominal length even though multiple actual are used for the UCI piggyback, the number of UCI RE multiplies many times. 

	Vivo
	We can understand the intention of this proposal but we prefer not to draw any conclusion right now, as LG‘s mentioned that issue 3.1 and 3.2 need to be considered jointly because they have impact on each other.
Our view is to reuse Rel.15 behaviors/rules as much as possible for UCI multiplexing on PUSCH repetition type B, to avoid introducing too much specification effort. Of course if there is any issue identified critical to be solved, we still need to discuss and make decision. 
Per FL‘s suggestion, we may need more think on it, e.g., whether one or multiple repetitions will UCI be multiplexed on, whether the additional limitation needs to be set and how much impact will it bring.

	Samsung
	We also think it is better to discuss this issue together with 3.1 in general. The final solution of 3.1 will have impact on this proposal. We may not need the third limitation if we can ensure that the actual repetition can fill in, or we expect gNB can ensure it, etc.

	Ericsson
	Not completely sure if this discussion is already discontinued.
In case Proposal 3.2-1 is still on, then Ericsson view is, we disagree with this proposal. We are concerned that this proposal may lead to undecodable PUSCH.

	Huawei/HiSi
	It is not clear to me why there is some concern with the condition “with the additional limit of no more than the resources available in the actual repetition”, it looks straightforward to me. Proposal 3.2-1 looks like a straightforward extension based on the majority view. We would be fine with it for progress. 

	QC
	Agree with the proposal without red part. The red part could be replaced by something like this: UE does not expect number of REs calculated for UCI is more than the REs available in the actual repetition

	CATT
	since it is a new proposal, we would prefer to postpone to the next meeting to give companies more time to think about it taking all the comments so far into account.



It seems worthwhile to give companies more time to investigate the issue. Therefore, it was not further discussed in this email discussion. But companies are encouraged to continue the investigation and it will be discussed further in next meeting.
[bookmark: _Hlk33403375]3.3 PUSCH power control (with or without UCI)
There was a proposal in QC[16] that the PUSCH power control should be determined based on the nominal repetition length instead of the actual repetition length. This issue seems to be more generic for PUSCH repetition Type B instead of the specific case of UCI multiplexing on PUSCH. Nonetheless it seems to be a valid issue. Therefore, it is included here for discussion.
In Rel-15, PUSCH power control is defined as follows in TS 38.213:
	[bookmark: _Toc12021444][bookmark: _Toc20311556][bookmark: _Toc26719381][bookmark: _Toc29894812][bookmark: _Toc29899111][bookmark: _Toc29899529][bookmark: _Toc29917266][bookmark: _Toc12021445][bookmark: _Toc20311557][bookmark: _Toc26719382][bookmark: _Toc29894813][bookmark: _Toc29899112][bookmark: _Toc29899530][bookmark: _Toc29917267][bookmark: _Ref500774487][bookmark: _Toc12021446][bookmark: _Toc20311558][bookmark: _Toc26719383][bookmark: _Toc29894814][bookmark: _Toc29899113][bookmark: _Toc29899531][bookmark: _Toc29917268][bookmark: _Ref497117847]7	Uplink Power control
<omitted text>
7.1	Physical uplink shared channel
<omitted text>
7.1.1	UE behaviour
If a UE transmits a PUSCH on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] using parameter set configuration with index [image: ] and PUSCH power control adjustment state with index [image: ], the UE determines the PUSCH transmission power [image: ] in PUSCH transmission occasion [image: ] as
[image: ] [dBm]
where,
<omitted text>
-	[image: ] for [image: ] and [image: ] for [image: ] where [image: ] is provided by deltaMCS for each UL BWP [image: ] of each carrier [image: ] and serving cell [image: ]. If the PUSCH transmission is over more than one layer [6, TS 38.214], [image: ]. [image: ] and [image: ], for active UL BWP [image: ] of each carrier [image: ] and each serving cell [image: ], are computed as below
-	[image: ] for PUSCH with UL-SCH data and [image: ] for CSI transmission in a PUSCH without UL-SCH data, where
-	[image: ] is a number of transmitted code blocks, [image: ] is a size for code block [image: ], and [image: ] is a number of resource elements determined as [image: ], where [image: ] is a number of symbols for PUSCH transmission occasion [image: ] on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ], [image: ] is a number of subcarriers excluding DM-RS subcarriers and phase-tracking RS samples [4, TS 38.211] in PUSCH symbol [image: ], [image: ], and [image: ], [image: ] are defined in [5, TS 38.212]
-	[image: ] when the PUSCH includes UL-SCH data and [image: ], as described in Clause 9.3, when the PUSCH includes CSI and does not include UL-SCH data
-	[image: ] is the modulation order and [image: ] is the target code rate, as described in [6, TS 38.214], provided by the DCI format scheduling the PUSCH transmission that includes CSI and does not include UL-SCH data
<omitted text>



There is a need to determine whether PUSCH transmit power should be determined based on the nominal or actual repetition here.
· [bookmark: _Hlk33403405]Option 1: PUSCH transmit power is determined based on the nominal repetition duration.
· Option 2: PUSCH transmit power is determined based on the actual repetition duration.
· This implies that the transmit power would be different for different repetitions.
Companies please indicate which option you support.
	Option 1
	QC, vivo, LG, Samsung, Nokia, NSB, Intel, Ericsson

	Option 2
	Motorola Mobility, Lenovo



Companies please provide detailed comments, if any.
	Company
	Comments

	ZTE
	For Option2, the transmission power for each repetition may be different based on current power control mechanism. But I'd like to clarify what's the issue then?

If I understand correctly, the power control for each PUSCH repetition may be different even in Rel-15. For instance,  a PUSCH carrying UCI has high priority in CA case. That means the power for a PUSCH repetition with or without UCI may be different.  

[Update] After further checking the power control mechanism, we think it is intended for all OFDM symbols for the TB. Given TB is based on nominal repetition. We would be also fine with Samsung's proposal, i.e., the power is based on nominal repetition while no spec change is needed.

	Samsung
	No spec change is needed. Nothing is broken.



Companies haven’t provided too many comments on their preferences, But the rationale for Option 1 seems to be that the TBS is determined based on nominal repetition duration. The motivation for Option 2 is unclear.
The following was proposed based on majority view (Option 1).
Proposal 3.3-1:
For PUSCH repetition Type B, PUSCH transmit power is determined based on the nominal repetition duration.
Companies please provide comments if this proposal is NOT acceptable, or if there is a suggestion on the formulation.
	Company
	Comments

	
	



4	Agreements
After the first phase of the email discussion, the following has been agreed:
Agreements:
For numberofrepetitions for PUSCH repetition type A and type B, {3, 8} are additionally supported. That is, {1, 2, 3, 4, 7, 8, 12, 16} are supported for numberofrepetitions. (RRC impact)
Agreements:
The value range for repK remains the same as in Rel-15.
Agreements:
For PUSCH repetition Type B, S is from 0 to 13, and L is from 1 to 14. (RRC impact)
Agreements: (RRC impact)
Introduce reportSlotOffsetList-r16-ForDCIFormat0_1 and reportSlotOffsetList-r16-ForDCIFormat0_2 and update TS 38.214 accordingly
· FFS whether or not to always assume the number of nominal repetitions is equal to 1 when PUSCH with repetition Type B carries A-CSI/SP-CSI only.

Agreements:
For PUSCH repetition Type B, PUSCH transmit power is determined based on the nominal repetition duration.
Regarding the specification and RRC impact:
· The 1st, 3rd, and 4th agreements have RRC impact, and the RRC parameter list should be updated accordingly.
· The 4th agreement has specification impact on TS 38.214. The TP is discussed in the 2nd phase of the email discussion.
· The 5th agreement may or may not have specification impact on TS 38.213. This was further discussed in the 2nd phase of the email discussion.
5	Text Proposals
5.1	TP for the agreement on reportSlotOffsetList-r16-ForDCIFormat0_1/2
Agreements: (RRC impact)
Introduce reportSlotOffsetList-r16-ForDCIFormat0_1 and reportSlotOffsetList-r16-ForDCIFormat0_2 and update TS 38.214 accordingly
· FFS whether or not to always assume the number of nominal repetitions is equal to 1 when PUSCH with repetition Type B carries A-CSI/SP-CSI only.

The intention of the TP is to capture the main bullet only. If decision is made on FFS later that requires specification changes, that can be updated later.
Note that there is another correction that is included in this TP regarding the TDRA for PUSCH carrying A-CSI/SP-CSI only. This correction is to update the TDRA table accordingly to support the new TDRA table introduced for PUSCH repetition Type B for DCI format 0_1 and the new TDRA table for DCI format 0_2. Companies please also check if this is agreeable.
Proposal 5-1:
Adopt the following TP to TS 38.214:
	TP to TS 38.214, Sec. 5.2.1.4 and Sec. 6.1.2.1
5.2.1.4	Reporting configurations
<Unchanged text is omitted>
For a semi-persistent or aperiodic CSI report on PUSCH, the allowed slot offsets are configured by the following higher layer parameters:
-	if triggered/activated by DCI format 0_2, the allowed slot offsets are configured by the higher layer parameter reportSlotOffsetList-r16-ForDCIFormat0_2, and 
-	if triggered/activated by DCI format 0_1 and reportSlotOffsetList-r16-ForDCIFormat0_1 is configured, the allowed slot offsets are configured by the higher layer parameter reportSlotOffsetList-r16-ForDCIFormat0_1, and
-	otherwise, the allowed slot offsets are configured] by the higher layer parameter reportSlotOffsetList.
The offset is selected in the activating/triggering DCI.
<Unchanged text is omitted>

6.1.2.1	Resource allocation in time domain
<Unchanged text is omitted>


When the UE is scheduled to transmit a PUSCH with no transport block and with a CSI report(s) by a CSI request field on a DCI, the Time domain resource assignment field value m of the DCI provides a row index m + 1 to an the allocated table as defined in Clause 6.1.2.1.1 which is defined by the higher layer configured pusch-TimeDomainAllocationList in pusch-Config. The indexed row defines the start and length indicator SLIV, and the PUSCH mapping type to be applied in the PUSCH transmission and the K2 value is determined as , where  are the corresponding list entries of the higher layer parameter
-	[reportSlotOffsetList-r16-ForDCIFormat0_2, if PUSCH is scheduled by DCI format 0_2;
-	reportSlotOffsetList-r16-ForDCIFormat0_1, if PUSCH is scheduled by DCI format 0_1 and reportSlotOffsetList-r16-ForDCIFormat0_1 is configured];
-	reportSlotOffsetList, [otherwise;]



in CSI-ReportConfig for the  triggered CSI Reporting Settings and  is the (m+1)th entry of .
<Unchanged text is omitted> 



Companies please indicate whether you support the TP or not.
	Support
	Nokia, NSB, CATT, QC

	Not support
	



Companies please provide additional comments, if any. For those who do not support the TP, please provide an alternative TP.
	Company
	Comments

	ZTE
	The current description seems to imply that reportSlotOffsetList-r16-ForDCIFormat0_2 is a mandatory parameter, while reportSlotOffsetList-r16-ForDCIFormat0_1 is optional. But we don't see much difference between DCI format 0_1 and format 0_2 since they both support repetition Type A and Type B. If repetition Type A is configured, or PUSCH-TimeDomainResourceAllocationList-ForDCIformat0_2 is not configured, the legacy TDRA table is applied for DCI format 0_2. In such case, gNB can choose not to configure reportSlotOffsetList-r16-ForDCIFormat0_2.
 
So, we suggest using the same text of DCI format 0_1 also for DCI format 0_2.

	DOCOMO
	We share the views as ZTE, similar text as for DCI format 0_1 can be used for DCI format 0_2.



Based on the comments, the proposal was updated to the following:
Proposal 5-1a:
Adopt the following TP to TS 38.214:
	TP to TS 38.214, Sec. 5.2.1.4 and Sec. 6.1.2.1
5.2.1.4 Reporting configurations
<Unchanged text is omitted>
For a semi-persistent or aperiodic CSI report on PUSCH, the allowed slot offsets are configured by the following higher layer parameters:
-     if triggered/activated by DCI format 0_2 and the higher layer parameter reportSlotOffsetListForDCI-Format0-2 is configured, the allowed slot offsets are configured by the higher layer parameter reportSlotOffsetListForDCI-Format0-2 reportSlotOffsetList-r16-ForDCIFormat0_2, and
-     if triggered/activated by DCI format 0_1 and the higher layer parameter reportSlotOffsetListForDCI-Format0-1 reportSlotOffsetList-r16-ForDCIFormat0_1 is configured, the allowed slot offsets are configured by the higher layer parameter reportSlotOffsetListForDCI-Format0-1 reportSlotOffsetList-r16-ForDCIFormat0_1, and
-     otherwise, the allowed slot offsets are configured] by the higher layer parameter reportSlotOffsetList.
The offset is selected in the activating/triggering DCI.
<Unchanged text is omitted>
 
6.1.2.1 Resource allocation in time domain
<Unchanged text is omitted>
When the UE is scheduled to transmit a PUSCH with no transport block and with a CSI report(s) by a CSI request field on a DCI, the Time domain resource assignment field value m of the DCI provides a row index m + 1 to an the allocated table as defined in Clause 6.1.2.1.1 which is defined by the higher layer configured pusch-TimeDomainAllocationList in pusch-Config. The indexed row defines the start and length indicator SLIV, and the PUSCH mapping type to be applied in the PUSCH transmission and the K2 value is determined as [image: ], where [image: ] are the corresponding list entries of the higher layer parameter
-     [reportSlotOffsetListForDCI-Format0-2 reportSlotOffsetList-r16-ForDCIFormat0_2, if PUSCH is scheduled by DCI format 0_2 and reportSlotOffsetListForDCI-Format0-2 is configured;
-     reportSlotOffsetListForDCI-Format0-1 reportSlotOffsetList-r16-ForDCIFormat0_1, if PUSCH is scheduled by DCI format 0_1 and reportSlotOffsetListForDCI-Format0-1 reportSlotOffsetList-r16-ForDCIFormat0_1  is configured];
-     reportSlotOffsetList, [otherwise;]
in CSI-ReportConfig for the [image: ] triggered CSI Reporting Settings and [image: ] is the (m+1)th entry of [image: ].
<Unchanged text is omitted> 


Proposal 5-1a was agreed, with the understanding that when pusch-TimeDomainAllocationList-ForDCIformat0_2 is configured, it is still possible that gNB does not configure reportSlotOffsetListForDCI-Format0-2 as long as the number of entries of pusch-TimeDomainAllocationList-ForDCIformat0_2 and reportSlotOffsetList is the same.

[bookmark: _Hlk34085732]5.2	TP for the agreement on PUSCH power control with repetition Type B
Agreements:
For PUSCH repetition Type B, PUSCH transmit power is determined based on the nominal repetition duration.

[bookmark: _Hlk34085678]Proposal 5-2:
Adopt the following TP to TS 38.213:
	TP to TS 38.213, Sec. 7
7	Uplink Power control
Uplink power control determines a power for PUSCH, PUCCH, SRS, and PRACH transmissions. 
A UE does not expect to simultaneously maintain more than four pathloss estimates per serving cell for all PUSCH/PUCCH/SRS transmissions as described in Clauses 7.1.1, 7.2.1, and 7.3.1, except for SRS transmissions configured by IE SRS-Positioning-Config as described in Clause 7.3.1.
A PUSCH/PUCCH/SRS/PRACH transmission occasion [image: ] is defined by a slot index [image: ] within a frame with system frame number [image: ], a first symbol [image: ] within the slot, and a number of consecutive symbols [image: ]. For PUSCH with repetition Type B, the number of consecutive symbols L is the number of symbols in an actual repetition, as provided in [6, TS 38.214 Clause 6.1.2].
7.1	Physical uplink shared channel
<omitted text>
7.1.1	UE behaviour
If a UE transmits a PUSCH on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] using parameter set configuration with index [image: ] and PUSCH power control adjustment state with index [image: ], the UE determines the PUSCH transmission power [image: ] in PUSCH transmission occasion [image: ] as
[image: ] [dBm]
where,
<omitted text>
-	[image: ] for [image: ] and [image: ] for [image: ] where [image: ] is provided by deltaMCS for each UL BWP [image: ] of each carrier [image: ] and serving cell [image: ]. If the PUSCH transmission is over more than one layer [6, TS 38.214], [image: ]. [image: ] and [image: ], for active UL BWP [image: ] of each carrier [image: ] and each serving cell [image: ], are computed as below
-	[image: ] for PUSCH with UL-SCH data and [image: ] for CSI transmission in a PUSCH without UL-SCH data, where
-	[image: ] is a number of transmitted code blocks, [image: ] is a size for code block [image: ], and [image: ] is a number of resource elements determined as [image: ], where [image: ] is a number of symbols for PUSCH transmission occasion [image: ] on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] in case of PUSCH repetition Type A, or a number of symbols for the corresponding nominal PUSCH repetition on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] in case of PUSCH repetition Type B, [image: ] is a number of subcarriers excluding DM-RS subcarriers and phase-tracking RS samples [4, TS 38.211] in PUSCH symbol [image: ], [image: ], and [image: ], [image: ] are defined in [5, TS 38.212]
<omitted text>



Companies please indicate whether you support the TP or not.
	Support
	Nokia, NSB, CATT, ZTE, DOCOMO, QC, LGE

	Not support
	



Companies please provide additional comments, if any. For those who do not support the TP, please provide an alternative TP.
	Company
	Comments

	Samsung
	We’d like try to avoid to use “actual” repetition here since we have defined “an actual PUSCH transmission” in PHR session for a difference purpose. 
On the other hand, we think it could be enough to define one “PUSCH transmission occasion” as one “nominal repetition” in general, then, there is no need to change in 7.1.1. 
Considering in TS 38.214, we define “The indexed row defines the slot offset K2, the start and length indicator SLIV, or directly the start symbol S and the allocation length L, and the PUSCH mapping type to be applied in the PUSCH transmission.”, we propose the following change. 

7         Uplink Power control
Uplink power control determines a power for PUSCH, PUCCH, SRS, and PRACH transmissions. 
A UE does not expect to simultaneously maintain more than four pathloss estimates per serving cell for all PUSCH/PUCCH/SRS transmissions as described in Clauses 7.1.1, 7.2.1, and 7.3.1, except for SRS transmissions configured by IE SRS-Positioning-Config as described in Clause 7.3.1.
A PUSCH/PUCCH/SRS/PRACH transmission occasion [image: ] is defined by a slot index [image: ] within a frame with system frame number [image: ], a first symbol [image: ] within the slot, and a number of allocated consecutive symbols [image: ].

	Ericsson
	We have concern about the TP in Proposal 5-2 for UL power control. Specifically, for the blue highlight part, it is not clear if the exclusion of DMRS and PTRS is according to which of the following?
Alt 1: The DMRS and PTRS subcarriers are according to the nominal repetion of PUSCH transmission occasion i; (That is, the nominal repetition is treated as one PUSCH tx as if not segmented)
Alt 2: The DMRS and PTRS subcarriers are according to the actual repetitions that the nomial repetition is composed of;
The DMRS and PTRS layout are different between Alt 1 and Alt 2. Our understanding is, Alt 1 is intended, and the blue text should be clarified accordingly for PUSCH repetition Type B.
	-     [image: ]is a number of transmitted code blocks, [image: ] is a size for code block [image: ], and [image: ] is a number of resource elements determined as [image: ], where [image: ] is a number of symbols for PUSCH transmission occasion [image: ] on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] in case of PUSCH repetition Type A, or a number of symbols for the corresponding nominal PUSCH repetition on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] in case of PUSCH repetition Type B, [image: ] is a number of subcarriers excluding DM-RS subcarriers and phase-tracking RS samples [4, TS 38.211] in PUSCH symbol [image: ], [image: ], and [image: ], [image: ] are defined in [5, TS 38.212]



[ZTE] Regarding Yufei's comments, our understanding is the DMRS/PTRS layout in the time domain could be different due to segmentation, but the frequency sub-carriers to be used should be the same regardless of segmenting or not. Not sure in which case it could be different?
[Samsung] We think the sentence highlight by Yufei refers to the “number of RE” of the symbol j of actual transmitted PUSCH (if any), if there is no actual PUSCH (e.g. DL symbols), there is no DMRS or PTRS, just virtual REs. So, we think it will be OK to keep as it is.
[Ericsson]  
· Regarding Samsung suggestion of defining PUSCH tx i as nominal repetition for the entire power control procedure: We are afraid that there can be many un-intended consequences. It’s much safer to only touch one paragraph. 
· For example, variable i in “PUSCH transmission occasion i” is also referenced by several other variables, e.g., P_{CMAX,f,c}(i), delta_{TF,b,f,c(i)}. If “PUSCH tx occasion i” is a nominal repetition and spans two slots, it’s not clear what P_{CMAX,f,c}(i), delta_{TF,b,f,c(i)} refer to.
· Regarding DMRS/PTRS counting, we agree with Sigen that it’s better to assume nominal. On the comment that “DMRS/PTRS in the time domain could be different due to segmentation, the frequency sub-carriers for DMRS/PTRS should be the same”: we agree. However, the summation over j would be different. For example, 
· Alt 1. if one nominal repetition (which is also considered an actual repetition), there is only one DMRS symbol. 
· Alt 2. If two actual repetition, there are two DMRS symbols, one for reach actual repetition; 
The exclusion of RS would be different for the above, when stepping through the set of symbols with summation of[image: ]. Hence it is necessary to clarify which way should be assumed.
· For the TP phrasing, we also suggest that [image: ]  should be described more clearly, i.e., it steps through the same set of symbols for a nominal repetition, regardless of which actual repetition is being addressed.  

Overall, we suggest a TP sentence similar to below to address the issues above.
For PUSCH repetition type B, [image: ]is a number of subcarriers excluding DM-RS subcarriers and phase-tracking RS samples in PUSCH symbol j, of the corresponding nominal repetition which is treated as a single actual repetition for the purpose of obtaining [image: ].  

	DOCOMO
	On the TP for Proposal 5-2, we are fine with Samsung’s modifications on avoid using the actual repetitions and define one “PUSCH transmission occasion” as one “nominal repetition” in general for power control. About the PHR calculation since the power control is based on nominal repetition, it is reasonable that PHR is also based on nominal repetition. About Yufei’s comment, we share the same understanding as Xianghui that the DMRS/PTRS in the time domain could be different due to segmentation, the frequency sub-carriers for DMRS/PTRS should be the same.



Proposal 5-3:
Adopt the following TP to TS 38.213:
	TP to TS 38.213, Sec. 7.1.1
7	Uplink Power control
Uplink power control determines a power for PUSCH, PUCCH, SRS, and PRACH transmissions. 
A UE does not expect to simultaneously maintain more than four pathloss estimates per serving cell for all PUSCH/PUCCH/SRS transmissions as described in Clauses 7.1.1, 7.2.1, and 7.3.1, except for SRS transmissions configured by IE SRS-Positioning-Config as described in Clause 7.3.1.
A PUSCH/PUCCH/SRS/PRACH transmission occasion [image: ] is defined by a slot index [image: ] within a frame with system frame number [image: ], a first symbol [image: ] within the slot, and a number of consecutive symbols [image: ]. For PUSCH with repetition Type B, the number of consecutive symbols L is the number of symbols in a nominal repetition, as described in [6, TS 38.214 Clause 6.1.2].
<omitted text>



Companies please indicate whether you support the TP or not.
	Support
	Nokia, NSB, LG

	Not support
	



Companies please provide additional comments, if any. For those who do not support the TP, please provide an alternative TP.
	Company
	Comments

	LGE
	We are fine with the proposal. We think the intention of the agreement is to use same transmit power as no segmentation case. So, for all parts of power control, such as DMRS/PTRS RE counting, UE should assume length of the nominal repetition based on our agreement.

	ZTE
	We still think the original TP is better, i.e., align Sigen's original intention 😊 Though, we'll not object this new TP. 
Then, we would like to clarify how to apply TPC, i.e.,[image: ] which is based on nominal repetition now. For instance, a UE receives a TPC command during the DL symbols/invalid symbols between two actual repetitions which belong to one nominal repetition. Then, is it a correct understanding that TPC is not applied to the second actual repetition?  

	Samsung
	The main difference between the two TPs for 5.2 is the definition of “PUSCH transmission occasion”. The original one defined “PUSCH transmission occasion = actual repetition” but our proposal try to define “PUSCH transmission occasion = nominal repetition”.  There are several parts use this definition in TS 38.213
1. Power control calculation
0. Pcmax,f,c(i)  is also changed per PUSCH transmission occasion as pointed out by Ericsson
0. Delta_TF,b,f,c(i)
1. Power control adjustment
1. PHR calculation
From our view, since we agreed to calculate power control based on nominal in general, we prefer to define “PUSCH transmission occasion = nominal repetition” and intend to use nominal repetition for power control adjustment and PHR calculation as well.



From the various comments raised by the companies, it seems that we need some more time to work on the TP so that we do not cause any un-intended consequence to other aspects of the specifications. Right now the transmit power control is defined for a “PUSCH transmission occasion”. The major question is for PUSCH repetition Type B, whether we should define a PUSCH transmission occasion as a nominal repetition or an actual repetition. In order to make this decision, we will need to consider the potential impact on the related text in the specifications. Factors to consider include e.g.
· The term of “PUSCH transmission occasion” is used in many places in 38.213, including sections other than power control.
· Need to consider whether it is better to do the following based on nominal or actual repetition
· Pcmax,f,c(i) 
· Delta_TF,b,f,c(i)
· Power control adjustment (TPC command)
· PHR calculation
· DMRS/PTRS counting
· There seems to be a general consensus that this should be done assuming nominal repetition duration.
· …
Companies are encouraged to investigate these aspects (and anything else that may be missing) and prepare TPs for discussion in next meeting.

[bookmark: _Hlk34332035]5.3	Agreed TPs
Agreements:
Adopt the following TP to TS 38.214:
	TP to TS 38.214, Sec. 5.2.1.4 and Sec. 6.1.2.1
5.2.1.4 Reporting configurations
<Unchanged text is omitted>
For a semi-persistent or aperiodic CSI report on PUSCH, the allowed slot offsets are configured by the following higher layer parameters:
-     if triggered/activated by DCI format 0_2 and the higher layer parameter reportSlotOffsetListForDCI-Format0-2 is configured, the allowed slot offsets are configured by the higher layer parameter reportSlotOffsetListForDCI-Format0-2 reportSlotOffsetList-r16-ForDCIFormat0_2, and
-     if triggered/activated by DCI format 0_1 and the higher layer parameter reportSlotOffsetListForDCI-Format0-1 reportSlotOffsetList-r16-ForDCIFormat0_1 is configured, the allowed slot offsets are configured by the higher layer parameter reportSlotOffsetListForDCI-Format0-1 reportSlotOffsetList-r16-ForDCIFormat0_1, and
-     otherwise, the allowed slot offsets are configured] by the higher layer parameter reportSlotOffsetList.
The offset is selected in the activating/triggering DCI.
<Unchanged text is omitted>
 
6.1.2.1 Resource allocation in time domain
<Unchanged text is omitted>
When the UE is scheduled to transmit a PUSCH with no transport block and with a CSI report(s) by a CSI request field on a DCI, the Time domain resource assignment field value m of the DCI provides a row index m + 1 to an the allocated table as defined in Clause 6.1.2.1.1 which is defined by the higher layer configured pusch-TimeDomainAllocationList in pusch-Config. The indexed row defines the start and length indicator SLIV, and the PUSCH mapping type to be applied in the PUSCH transmission and the K2 value is determined as [image: ], where [image: ] are the corresponding list entries of the higher layer parameter
-     [reportSlotOffsetListForDCI-Format0-2 reportSlotOffsetList-r16-ForDCIFormat0_2, if PUSCH is scheduled by DCI format 0_2 and reportSlotOffsetListForDCI-Format0-2 is configured;
-     reportSlotOffsetListForDCI-Format0-1 reportSlotOffsetList-r16-ForDCIFormat0_1, if PUSCH is scheduled by DCI format 0_1 and reportSlotOffsetListForDCI-Format0-1 reportSlotOffsetList-r16-ForDCIFormat0_1  is configured];
-     reportSlotOffsetList, [otherwise;]
in CSI-ReportConfig for the [image: ] triggered CSI Reporting Settings and [image: ] is the (m+1)th entry of [image: ].
<Unchanged text is omitted> 
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Appendix A: Previous agreements on potential enhancements for PUSCH
RAN1#94bis (Oct. 2018)
Agreements:
· One PUSCH transmission instance is not allowed to cross the slot boundary at least for grant-based PUSCH.
RAN1#95 (Nov. 2018)
Agreements:
Support at least one of the following for one TB:
· One UL grant scheduling two or more PUSCH repetitions that can be in one slot, or across slot boundary in consecutive available slots
· One UL grant scheduling two or more PUSCH repetitions in consecutive available slots, with one repetition in each slot with possibly different starting symbols and/or durations
· N (N>=2) UL grants scheduling N PUSCH repetitions on consecutive available slots, with one repetition in each slot, and the i-th UL grant can be received before the end of the PUSCH transmission scheduled by the (i-1)th UL grant.
· FFS the definition of available slots
RAN1 AH#1901 (Jan. 2019)
Agreements:
At least for scheduled PUSCH, for the option “One UL grant scheduling two or more PUSCH repetitions that can be in one slot, or across slot boundary in consecutive available slots” (also called as “mini-slot based repetitions”), if supported, it further consists of:
· Time domain resource determination
· The time domain resource assignment field in the DCI indicates the resource for the first repetition.
· The time domain resources for the remaining repetitions are derived based at least on the resources for the first repetition and the UL/DL direction of the symbols.
· FFS the detailed interaction with the procedure of UL/DL direction determination
· Each repetition occupies contiguous symbols.
· FFS whether/how to handle “orphan” symbols (the # of UL symbols is not sufficient to carry one full repetition)
· Frequency hopping (at least 2 hops)
· Support at least inter-PUSCH-repetition hopping and inter-slot hopping
· FFS other FH schemes
· FFS number of hops larger than 2
· FFS dynamic indication of the number of repetitions
· FFS DMRS sharing
· FFS TBS determination (e.g. based on the whole duration, or based on the first repetition)
Agreements:
At least for scheduled PUSCH, for the option “One UL grant scheduling two or more PUSCH repetitions in consecutive available slots, with one repetition in each slot with possibly different starting symbols and/or durations” (also called as “twomulti-segment transmission”), if supported, it further consists of:
· Time domain resource determination
· The time domain resource assignment field in the DCI indicates the starting symbol and the transmission duration of all the repetitions. 
· FFS multiple SLIVs indicating the starting symbol and the duration of each repetition
· FFS details of SLIV, including the possibility of modifying SLIV to support the cases with S+L>14.
· FFS the interaction with the procedure of UL/DL direction determination
· For the transmission within one slot,
· If there are more than one UL period within a slot (where each UL period is the duration of a set of contiguous symbols within a slot for potential UL transmission as determined by the UE) 
· Alt1: One repetition spans across more than one UL periods.
· This implies that DMRS is required for each UL period.
· Note: it is agreed in previous meetings that one PUSCH instance is not across a slot boundary
· Each repetition occupies contiguous symbols available for potential UL transmission across one or more UL periods
· Alt2: One repetition is within one UL period.
· FFS if more than one UL period is used for the transmission (If more than one UL period is used, this would override the previous definition of this option.)
· Each repetition occupies contiguous symbols 
· Otherwise, a single PUSCH repetition is transmitted within a slot following Rel-15 behavior.
· FFS Transmission of the repetitions spanning across more than two slots is not supported.
· Frequency hopping
· Support at least inter-slot FH
· FFS other FH schemes
· FFS TBS determination (e.g. based on the whole duration, or based on the first repetition, overhead assumption)
Agreements:
· Down-select between “mini-slot based repetitions” and “two-segment transmission”, aiming in RAN1#96
· FFS the option of using separate grants to schedule PUSCH repetitions in consecutive available slots
Agreements:
Companies are encouraged to provide more details in RAN1#96 at least for the following for potential enhancements of PUSCH:
· Details of the time domain resource determination, including the interaction with the DL/UL direction of the symbols
· Details of TBS determination
· What is different for scheduled PUSCH and configured grant?
· E.g. for configured grant, should the transmission be allowed to postpone when conflicting with DL symbols?
· Comparison between the two schemes, including the potential performance evaluation/analysis (including latency, reliability, etc), complexity, overhead, etc.
RAN1#96 (Feb. 2019)
Agreements:
· Capture the descriptions of option 1 to 6 (see R1-1903797 and previous agreements) in the TR.
Here is the description of Option 4 from TR 38.824:
One or more actual PUSCH repetitions in one slot, or two or more actual PUSCH repetitions across slot boundary in consecutive available slots, is supported using one UL grant for dynamic PUSCH, and one configured grant configuration for configured grant PUSCH. It further consists of:
· The number of the repetitions signaled by gNB represents the “nominal” number of repetitions. The actual number of repetitions can be larger than the nominal number.
· FFS dynamically or semi-statically signalled for dynamic PUSCH and type 2 configured grant PUSCH
· The time domain resource assignment (TDRA) field in the DCI or the TDRA parameter in the type 1 configured grant indicates the resource for the first “nominal” repetition. 
· The time domain resources for the remaining repetitions are derived based at least on the resources for the first repetition and the UL/DL direction of the symbols.
· FFS the detailed interaction with the procedure of UL/DL direction determination
· If a “nominal” repetition goes across the slot boundary or DL/UL switching point, this “nominal” repetition is splitted into multiple PUSCH repetitions, with one PUSCH repetition in each UL period in a slot.
· Handling of the repetitions under some conditions, e.g., when the duration is too small due to splitting, is to be further investigated in the WI phase.
· No DMRS sharing across multiple PUSCH repetitions
· The maximum TBS size is not increased compared to Rel-15.
· FFS: L > 14
· S+L can be larger than 14
· FFS: The bitwidth for TDRA is up to 4 bits.
· Note: different repetitions may have the same or different RV.

Conclusion:
· Finalize the details regarding how to use “option 1” vs. “option 2” during the WI phase using option 4, 5, and 6 (as in R1-1903797) as a starting point.

Agreements:
· Capture the simulation results in Section 3 in the TR.
RAN1#96bis (Apr. 2019)
Agreements:
· Option 5 is not considered further as part of PUSCH enhancements.
Agreements:
For option 4, dynamic indication of the nominal number of repetitions in the DCI scheduling dynamic PUSCH is supported for PUSCH enhancements. The dynamic indication can be enabled or disabled by the gNB.
· FFS the exact signaling method
· FFS the exact DCI format(s)
· FFS the exact mechanism to enable or disable
· FFS the DCI activating type 2 configured grant PUSCH
Agreements:
For option 6,
· For dynamic PUSCH
· For semi-static DL symbol(s), to down-select
· Option 1: it is not expected that the resource allocation has conflict with semi-static DL symbol(s).
· Option 2: if the resource allocation has conflict with semi-static DL symbol(s), the repetition is not transmitted.
· For dynamically indicated DL symbol(s) (via format 2_0), it is not expected at the UE that the resource allocation has conflict with dynamically indicated DL symbol(s).
· Note: this is the same as Rel-15 behavior.
· For configured grant PUSCH,
· For type 1 configured grant PUSCH, and PUSCH other than the first PUSCH (including all repetitions) associated with the type 2 configured grant activation,
· If a repetition conflicts with semi-static DL symbol(s), the repetition is not transmitted. 
· FFS: If a repetition conflicts with dynamically indicated DL symbol(s) (via format 2_0), the repetition is not transmitted. 
· FFS For the first PUSCH (including all repetitions) associated with the type 2 configured grant activation, follow the same handling as dynamic PUSCH.
Agreements:
· For option 6, at least for dynamic grants, it is not expected that one repetition (i.e., one SLIV) spans across slot boundary.
Agreements:
For both option 4 and 6, frequency hopping is supported
· FFS details
RAN1#97 (May 2019)
Agreements:
· Adopt option 4 with the following update:
· The time domain resource assignment (TDRA) field in the DCI or the TDRA parameter in the type 1 configured grant indicates the resource for the first “nominal” repetition.
· FFS the detailed interaction with the procedure of UL/DL direction determination
RAN1#98 (Aug. 2019)
Agreements:
In terms of how to interpret L and K for all PUSCH transmissions, down-select between the following two:
· Alt 1: The time window within which valid symbols are used for transmission is L*K.
· FFS the definition of “valid symbols”
· Alt 2: The time window within which valid symbols are used for transmission can be longer than L*K symbols, and it is extended at least in case of semi-static DL symbols.
· FFS extension of the time window in case of dynamic DL symbols and/or semi-static flexible symbols and/or reserved symbols (if defined) and/or SSB symbols and/or type-0 CSS in CORESET#0 (as indicated by MIB)
· FFS the definition of “valid symbols”
· FFS whether to define a maximum time window size and if so, details
Conclusion:
In terms of how to handle the interaction of enhanced PUSCH with DL/UL directions, consider the following options:
· For DG PUSCH
· If dynamic SFI is not configured,
· Semi-static flexible symbols are used for PUSCH. Segmentation occurs only around semi-static DL symbols.
· If dynamic SFI is configured
· Option 1: behavior not dependent on dynamic SFI
· Option 1-1: Semi-static flexible symbols are used for PUSCH. Segmentation occurs only around semi-static DL symbols.
· FFS whether the conflict between dynamic SFI and symbols used for PUSCH transmission is considered as an error case, e.g.
· Option 1-1a: The UE does not expect any semi-static flexible symbol to be indicated as DL within the PUSCH transmission time window.
· Option 1-1b: No error case is defined and in general all semi-static flexible symbols are used for PUSCH within the PUSCH transmission time window.
· Option 1-2: Semi-static DL/flexible symbols are not used for PUSCH. Segmentation occurs around semi-static DL/flexible symbols.
· Option 1-3: Dynamic indication in UL grant on which set of semi-static flexible symbols are used for PUSCH. Segmentation occurs around semi-static DL and the dynamically indicated invalid symbols.
· Option 1-4: Pre-defined rules to determine which set of semi-static flexible symbols are used for PUSCH. Segmentation occurs around semi-static DL and the invalid symbols as defined in the rules.
· Option 2: the UE uses SFI to determine the symbols to transmit
· In case SFI is configured and received 
· Option 2-1: Segmentation occurs around semi-static DL symbols and dynamic DL/flexible symbols
· Option 2-2: Dynamic flexible symbols are used for PUSCH. Segmentation occurs around semi-static DL symbols and dynamic DL symbols
· Option 2-3: Dynamic flexible symbols are used for PUSCH. A repetition is not transmitted if it conflicts with a dynamic DL symbol.
· Option 2-4: A repetition is not transmitted if it conflicts with a dynamic DL/flexible symbol
· In case SFI is configured and not received
· A repetition is not transmitted if it conflicts with a semi-static flexible symbol.
· For CG PUSCH other than the first Type 2 CG PUSCH (including all the repetitions) activated by an UL grant
· If dynamic SFI is not configured,
· Semi-static flexible symbols are used for PUSCH. Segmentation occurs only around semi-static DL symbols.
· If dynamic SFI is configured
· Option 1: behavior not dependent on dynamic SFI
· Option 1-1: Semi-static flexible symbols are used for PUSCH. Segmentation occurs only around semi-static DL symbols.
· This does not seem to make much sense for CG. If semi-static flexible symbols are always used for CG PUSCH, the gNB can essentially configure these symbols as UL in semi-static configuration. – no need for this option?
· Option 1-2: Semi-static DL/flexible symbols are not used for PUSCH. Segmentation occurs around semi-static DL/flexible symbols.
· Option 1-3 from DG is not applicable for CG.
· Option 1-4: Pre-defined rules to determine which set of semi-static flexible symbols are used for PUSCH. Segmentation occurs around semi-static DL and the invalid symbols as defined in the rules.
· Option 2: the UE uses SFI to determine the symbols to transmit
· In case SFI is configured and received 
· Option 2-1: Segmentation occurs around semi-static DL symbols and dynamic DL/flexible symbols
· Option 2-2 does not make sense for CG. (Dynamic flexible symbols are used for PUSCH. Segmentation occurs around semi-static DL symbols and dynamic DL symbols)
· Option 2-3 does not make sense for CG. (Dynamic flexible symbols are used for PUSCH. A repetition is not transmitted if it conflicts with a dynamic DL symbol.)
· Option 2-4: a repetition is not transmitted if it conflicts with a semi-static DL symbol and a dynamic DL/flexible symbol
· In case SFI is configured and not received
· A repetition is not transmitted if it conflicts with a semi-static flexible symbol.
· For the first Type 2 CG PUSCH (including all the repetitions) activated by an UL grant,
· Alt 1: same behavior as DG PUSCH
· Alt 2: same behavior as CG PUSCH without an associated UL grant
· …
· FFS: in case of a repetition not being transmitted (as in the above bullets), whether a repetition is a nominal repetition or a repetition after segmentation due to semi-static DL symbol(s)/slot boundary
· FFS: whether to postpone or not, and if yes, under what condition(s)
· FFS: whether/how guard period is handled
· Note that segmentation at slot boundary is always performed, even though it is not explicitly mentioned in the bullets above.
· FFS: the handling of conflict with SSB/PRACH symbols, the handling of conflict with semi-statically configured DL reception, etc.
· Other options are not precluded

RAN1#98bis (Oct. 2019)
Agreements:
· Do not support PUSCH mapping type A for Option 4.

Agreements:
· Rel-16 enhanced PUSCH scheme (including dynamic indication of the number of repetitions) is supported for DCI format 0_1 and new UL DCI format (for DG and type 2 CG).
· Rel-16 enhanced PUSCH scheme is not supported for DCI format 0_0 for DG and type 2 CG

Agreements:
For the dynamic indication of the number of repetitions for dynamic grant:
· Jointly coded with SLIV in TDRA table, by adding an additional column for the number of repetitions in the TDRA table 
· The maximum TDRA table size is increased to 64
· No other spec impact is expected
Agreements:
· Support dynamic indication of the number of repetitions for Rel-15 PUSCH with slot aggregation using DCI formats 0_1 & the new UL DCI format
· The dynamic indication is done by using the same Rel-16 mechanism (Jointly coding the number of repetitions with SLIV in TDRA table)
Agreements:
For frequency hopping for Rel-16 PUSCH, the number of actual hopping locations in frequency is 2.
Agreements:
In case frequency hopping is enabled for Rel-16 PUSCH, to determine the frequency locations of the two hops, reuse Rel-15 RRC parameters and equations for format 0_1, and introduce new RRC parameters (same as those of Rel-15) for new DCI UL format. 
· FFS time domain hopping pattern
Agreements:
In terms of how to interpret L and K for Rel-16 PUSCH transmissions (for both DG & CG), Alt. 1 is adopted. 
· That is, for the Rel-16 PUSCH with enhanced repetition transmission, the time window within which valid symbols are used for transmission is L*K, starting from the first symbol indicated by the SLIV in TDRA field.

Conclusion:
Definitions:
· “Rel-16 PUSCH transmission scheme”: Option 4
· “Rel-15 PUSCH transmission scheme”: the transmission is done according to Rel-15 behavior, either with or without slot aggregation. With slot aggregation, the number of repetitions can be either semi-statically configured (as in Rel-15) or dynamically indicated (as agreed for Rel-16).

Agreements:
For DG and retransmission of CG, introduce one RRC parameter for each of the DCI format 0_1 and the new UL DCI format, to indicate whether UE follows the behavior for “Rel-16 PUSCH transmission scheme” or the behavior for “Rel-15 PUSCH transmission scheme”.
· FFS: whether to restrict that “Rel-16 PUSCH transmission scheme” cannot be enabled for both DCI formats simultaneously 
For Type 1 CG, introduce an RRC parameter per CG configuration to indicate whether UE follows the behavior for “Rel-16 PUSCH transmission scheme” or the behavior for “Rel-15 PUSCH transmission scheme”.
Agreements:
For Type 2 CG, UE uses the PUSCH transmission scheme (“Rel-16 PUSCH transmission scheme” or “Rel-15 PUSCH transmission scheme”) associated with the activating DCI format.
Agreements:
For the interaction with DL/UL directions, if dynamic SFI is configured, Option 1-4 is not further considered for both DG and CG
For the interaction with DL/UL directions, if dynamic SFI is configured, Option 1-2 is not further considered for DG.
Agreements:
For the interaction with DL/UL directions, if dynamic SFI is configured, Option 2-2 and 2-3 is not further considered for DG.
Agreements:
· For both DG and CG with “Rel-16 PUSCH transmission scheme”, if dynamic SFI is not configured, semi-static flexible symbols are used for PUSCH. Segmentation occurs at least around semi-static DL symbols.
· FFS segmentation also around dynamically indicated invalid symbols for UL transmissions in the UL grant (if supported for DG and/or Type 2 CG) and/or semi-statically configured invalid symbols for UL transmissions (if supported)
· FFS how to handle the conflict with dynamic DL transmission for CG
RAN1#99 (Nov. 2019)
Agreements:
· For the initial Type 2 CG PUSCH transmission, the TDRA table follows the activating DCI.
· For the initial Type 2 CG PUSCH transmission with PUSCH repetition type A or B, the number of repetitions is provided by the activating DCI via numberofrepetitions if it is present in the corresponding TDRA table; otherwise, the number of repetitions is provided by repK.
Agreements:
· For the initial Type 1 CG PUSCH transmission with PUSCH repetition type B, 
· If one and only one of DCI formats 0_1 and 0_2 is configured with PUSCH repetition type B, the TDRA table corresponding to the DCI format (0_1 or 0_2) configured with PUSCH repetition type B is used. 
· If both 0_1 and 0_2 are configured with PUSCH repetition type B, the TDRA table corresponding to DCI format 0_1 is used.
· Note: For the initial Type 1 CG PUSCH transmission with PUSCH repetition type B, the case of none of the DCI formats 0_1 and 0_2 is configured with PUSCH repetition type B is an error case
· For the initial Type 1 CG PUSCH transmission, if it is configured with PUSCH repetition type A, use the TDRA table for USS in Rel-15.
· For the initial Type 1 CG PUSCH transmission with PUSCH repetition, the number of repetitions is provided via numberofrepetitions if it is present in the corresponding TDRA table; otherwise, the number of repetitions is provided by repK.
· FFS the value range of repK is extended for R16 repetition type A and/or type B
Agreements:
· For PUSCH repetition type B, L<=14

Agreements:
For PUSCH repetition type B, support the following frequency hopping:
· Inter-PUSCH-repetition FH
· Details FFS
· Inter-slot FH
· FFS Intra-PUSCH-repetition FH

Agreements:
The column on the number of repetitions numberofrepetitions is always present in PUSCH-TimeDomainResourceAllocationList-ForDCIformat0_1 and PUSCH-TimeDomainResourceAllocationList-ForDCIformat0_2.
· For DG with PUSCH repetition type A, if numberofrepetitions is present in the corresponding TDRA table, the number of repetitions is given by numberofrepetitions. Elseif the UE is configured with pusch-AggregationFactor, the number of repetitions is given by pusch-AggregationFactor. Otherwise the number of repetitions is 1.
· For DG with PUSCH repetition type B, the number of repetitions is given by numberofrepetitions.
· Note that pusch-TimeDomainAllocationList-ForDCIformat0_1/2 needs to be configured for PUSCH repetition type B.
Agreements:
For PUSCH repetition type A and type B, the number of bits to indicate numberofrepetitions is 3. 
· {1, 2, [3], 4, [6], 7, [8], 12, 16} are supported.
· FFS whether to have a limit on the number of nominal repetitions in a slot
Agreements:
For how to indicate S and L in the TDRA table for PUSCH repetition type B, S and L are separately indicated (4-bit for S and 4-bit for L).
· S is from 0 and [13], L is from [1] to 14.
· Note: The additional restrictions for a particular waveform and/or DMRS mapping type from R15 are still applicable
Agreements:
For both DG and CG with PUSCH repetition type B, the TBS is determined based on L indicated in TDRA table entry reusing Rel-15 mechanism.
Agreements:
For Type 1 CG with PUSCH repetition type B, introduce a new RRC parameter frequencyHopping-PUSCHRepTypeB per CG configuration to indicate the frequency hopping scheme, and reuse Rel-15 parameter frequencyHoppingOffset to determine the frequency locations.
· For Type 1 CG with PUSCH repetition type B, if frequencyHopping-PUSCHRepTypeB is not configured, frequency hopping is not enabled.
Agreements
Introduce a new RRC parameter frequencyHopping-ForDCIFormat0_1.
· This parameter can only be configured when PUSCHRepTypeIndicator-ForDCIFormat0_1 is set to ‘pusch-RepTypeB’.
Agreement (RRC impact)
For DG PUSCH with PUSCH repetition type B, if dynamic SFI is configured, introduce a first RRC parameter that indicates one pattern for invalid symbols for PUSCH transmission repetition type B applicable to both DCI format 0_1 and 0_2, and introduce a second RRC parameter for each of DCI format 0_1 and 0_2 to indicate the presence of an additional bit in the DCI to indicate whether the pattern applies or not.
· If the first RRC parameter is not configured, semi-static flexible symbols are used for PUSCH. Segmentation occurs only around semi-static DL symbols.
· If the first RRC parameter is configured and the additional bit exists in a DCI, 
· Value ‘0’ means semi-static flexible symbols are used for PUSCH, and segmentation occurs only around semi-static DL symbols.
· Value ‘1’ means that segmentation occurs around semi-static DL symbols and invalid symbols in the pattern, and the remaining symbols are used for PUSCH.
· If the first RRC parameter is configured and the additional bit does not exist in a DCI, segmentation occurs around semi-static DL symbols and invalid symbols in the pattern, and the remaining symbols are used for PUSCH.
· The first RRC parameter reuses the pattern definition of rateMatchPattern in time domain for PDSCH.
Note: Qualcomm has concerns over the above feature in terms of UE complexity. Majority of companies do not see this issue.

Agreement
For CG PUSCH with PUSCH repetition type B, if dynamic SFI is configured, segmentation occurs at least around semi-static DL symbols, which results in actual repetitions.
· If dynamic SFI is received for the entire duration of an actual repetition, an actual repetition is not transmitted if it conflicts with a dynamic DL/flexible symbol.
· If dynamic SFI is not received for at least one symbol of an actual repetition, an actual repetition is not transmitted if it conflicts with a semi-static flexible symbol.
· FFS the handling of semi-statically configured invalid symbols for PUSCH repetition type B transmissions (if supported)
Note that the cancellation behavior is the same as Rel-15, including Rel-15 cancellation timeline

Agreement
For DG PUSCH with PUSCH repetition type B, the RV for the first repetition is provided by DCI, and RV cycling is done across the repetitions using the RV sequence of {0, 2, 3, 1}.
· FFS “repetition” means nominal or actual repetition
· FFS In case “repetition” means nominal repetition, whether the same RV applies to all the actual repetitions corresponding to a nominal repetition.

Agreements:
For CG PUSCH with PUSCH repetition type B, RV cycling is done across repetition following the sequence in repK-RV,
· the first repetition uses the first value in repK-RV
·  “repetition” means actual repetition


Appendix B: Related Rel-15 RRC parameters
PUSCH-Config ::=                        SEQUENCE {
    dataScramblingIdentityPUSCH             INTEGER (0..1023)                                                   OPTIONAL,   -- Need S
    txConfig                                ENUMERATED {codebook, nonCodebook}                                  OPTIONAL,   -- Need S
    dmrs-UplinkForPUSCH-MappingTypeA        SetupRelease { DMRS-UplinkConfig }                                  OPTIONAL,   -- Need M
    dmrs-UplinkForPUSCH-MappingTypeB        SetupRelease { DMRS-UplinkConfig }                                  OPTIONAL,   -- Need M

    pusch-PowerControl                      PUSCH-PowerControl                                                  OPTIONAL,   -- Need M
    frequencyHopping                        ENUMERATED {intraSlot, interSlot}                                   OPTIONAL,   -- Need S
    frequencyHoppingOffsetLists             SEQUENCE (SIZE (1..4)) OF INTEGER (1.. maxNrofPhysicalResourceBlocks-1)
                                                                                                                OPTIONAL,   -- Need M
    resourceAllocation                      ENUMERATED { resourceAllocationType0, resourceAllocationType1, dynamicSwitch},
    pusch-TimeDomainAllocationList          SetupRelease { PUSCH-TimeDomainResourceAllocationList }             OPTIONAL,   -- Need M
    pusch-AggregationFactor                 ENUMERATED { n2, n4, n8 }                                           OPTIONAL,   -- Need S
    mcs-Table                               ENUMERATED {qam256, qam64LowSE}                                     OPTIONAL,   -- Need S
    mcs-TableTransformPrecoder              ENUMERATED {qam256, qam64LowSE}                                     OPTIONAL,   -- Need S
    transformPrecoder                       ENUMERATED {enabled, disabled}                                      OPTIONAL,   -- Need S
    codebookSubset                          ENUMERATED {fullyAndPartialAndNonCoherent, partialAndNonCoherent,nonCoherent}
                                                                                                      OPTIONAL, -- Cond codebookBased
    maxRank                                 INTEGER (1..4)                                            OPTIONAL, -- Cond codebookBased
    rbg-Size                                ENUMERATED { config2}                                     OPTIONAL, -- Need S
    uci-OnPUSCH                             SetupRelease { UCI-OnPUSCH}                               OPTIONAL, -- Need M
    tp-pi2BPSK                              ENUMERATED {enabled}                                      OPTIONAL, -- Need S
    ...
}

ConfiguredGrantConfig ::=           SEQUENCE {
    frequencyHopping                    ENUMERATED {intraSlot, interSlot}                                       OPTIONAL,   -- Need S
    cg-DMRS-Configuration               DMRS-UplinkConfig,
    mcs-Table                           ENUMERATED {qam256, qam64LowSE}                                         OPTIONAL,   -- Need S
    mcs-TableTransformPrecoder          ENUMERATED {qam256, qam64LowSE}                                         OPTIONAL,   -- Need S
    uci-OnPUSCH                         SetupRelease { CG-UCI-OnPUSCH }                                         OPTIONAL,   -- Need M
    resourceAllocation                  ENUMERATED { resourceAllocationType0, resourceAllocationType1, dynamicSwitch },
    rbg-Size                            ENUMERATED {config2}                                                    OPTIONAL,   -- Need S
    powerControlLoopToUse               ENUMERATED {n0, n1},
    p0-PUSCH-Alpha                      P0-PUSCH-AlphaSetId,
    transformPrecoder                   ENUMERATED {enabled, disabled}                                          OPTIONAL,   -- Need S
    nrofHARQ-Processes                  INTEGER(1..16),
    repK                                ENUMERATED {n1, n2, n4, n8},
    repK-RV                             ENUMERATED {s1-0231, s2-0303, s3-0000}                                  OPTIONAL,   -- Need R
    periodicity                         ENUMERATED {
                                                sym2, sym7, sym1x14, sym2x14, sym4x14, sym5x14, sym8x14, sym10x14, sym16x14, sym20x14,
                                                sym32x14, sym40x14, sym64x14, sym80x14, sym128x14, sym160x14, sym256x14, sym320x14, sym512x14,
                                                sym640x14, sym1024x14, sym1280x14, sym2560x14, sym5120x14,
                                                sym6, sym1x12, sym2x12, sym4x12, sym5x12, sym8x12, sym10x12, sym16x12, sym20x12, sym32x12,
                                                sym40x12, sym64x12, sym80x12, sym128x12, sym160x12, sym256x12, sym320x12, sym512x12, sym640x12,
                                                sym1280x12, sym2560x12
    },
    configuredGrantTimer                    INTEGER (1..64)                                                     OPTIONAL,   -- Need R
    rrc-ConfiguredUplinkGrant               SEQUENCE {
        timeDomainOffset                        INTEGER (0..5119),
        timeDomainAllocation                    INTEGER  (0..15),
        frequencyDomainAllocation               BIT STRING (SIZE(18)),
        antennaPort                             INTEGER (0..31),
        dmrs-SeqInitialization                  INTEGER (0..1)                                                  OPTIONAL,   -- Need R
        precodingAndNumberOfLayers              INTEGER (0..63),
        srs-ResourceIndicator                   INTEGER (0..15)                                                 OPTIONAL,   -- Need R
        mcsAndTBS                               INTEGER (0..31),
        frequencyHoppingOffset                  INTEGER (1.. maxNrofPhysicalResourceBlocks-1)                   OPTIONAL,   -- Need R
        pathlossReferenceIndex                  INTEGER (0..maxNrofPUSCH-PathlossReferenceRSs-1),
        ...
    }                                                                                                           OPTIONAL,   -- Need R
    ...
}

CG-UCI-OnPUSCH ::= CHOICE {
    dynamic                                 SEQUENCE (SIZE (1..4)) OF BetaOffsets,
    semiStatic                              BetaOffsets
}

-- ASN1START
-- TAG-DMRS-UPLINKCONFIG-START

DMRS-UplinkConfig ::=               SEQUENCE {
    dmrs-Type                           ENUMERATED {type2}                                                  OPTIONAL,   -- Need S
    dmrs-AdditionalPosition             ENUMERATED {pos0, pos1, pos3}                                       OPTIONAL,   -- Need S
    phaseTrackingRS                     SetupRelease { PTRS-UplinkConfig }                                  OPTIONAL,   -- Need M
    maxLength                           ENUMERATED {len2}                                                   OPTIONAL,   -- Need S
    transformPrecodingDisabled          SEQUENCE {
        scramblingID0                       INTEGER (0..65535)                                              OPTIONAL,   -- Need S
        scramblingID1                       INTEGER (0..65535)                                              OPTIONAL,   -- Need S
        ...
    }                                                                                                       OPTIONAL,   -- Need R
    transformPrecodingEnabled           SEQUENCE {
        nPUSCH-Identity                     INTEGER(0..1007)                                                OPTIONAL,   -- Need S
        sequenceGroupHopping                ENUMERATED {disabled}                                           OPTIONAL,   -- Need S
        sequenceHopping                     ENUMERATED {enabled}                                            OPTIONAL,   -- Need S
        ...
    }                                                                                                       OPTIONAL,   -- Need R
    ...
}

-- TAG-DMRS-UPLINKCONFIG-STOP
-- ASN1STOP

1
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