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1	Introduction
[bookmark: _Hlk510705081]This document contains the email discussion, based on Mr. chairman’s guidance:
[107-e-R17-RRC-IIoT-URLLC] Email discussion on Rel-17 RRC parameters for IIoT and URLLC – Klaus (Nokia)
· Email discussion to start on November 15

This document is there to support the RAN1 email discussion on the RRC parameter list for the Rel-17 URLLC/IIoT WI. Companies are encouraged to provide their comments on the latest version of the RRC parameter sheet in the respective AI specific drafts folder and the changes to the RRC parameter sheet will only be done by the AI moderator based on the received comments in each round or iteration of email discussions on this issue. 

The moderator’s would like to refer to the updated guidelines on using the RRC parameter sheet which can be found here:
	R1-2111193
	Recommendations for RAN1 RRC Parameter Preparation
	Moderator(Ericsson)



This document is structured as follows: 
· Section 2 contains the email discussion for HARQ-ACK enhancements (8.3.1, former AI 8.3.1.1)
· Section 3 contains the email discussion for CSI enhancements (Part of AI 8.3.4, former 8.3.1.2)
· Section 4 contains the email discussion for NR-U enhancements (AI 8.3.2)
· Section 5 contains the email discussion for Intra-UE periodization enhancements (AI 8.3.3)
· Section 6 contains the email discussion for Other / Propagation delay compensation (Part of AI 8.3.4)

Accompanying this summary document, there is aRRC parameter sheet for Rel-16 IIoT and URLLC attached with the following structure (sheets): 
· One sheet having the combined input of the separate email discussions / sheets used during the email discussion – called ‘URLLC_IIoT Outcome’
· One sheet per Sec. 2-6, based on the latest available sheet from the email discussions as also discussed in the separate outcome sub-sections of Sec. 2-6. 

1. [bookmark: _Hlk54109260]HARQ-ACK enhancements (former 8.3.1.1)
0. Dropping of SPS HARQ-ACK feedback in TDD operation / SPS deferral
0.0.1 1st Round
The following changes (in green) are suggested (v000 to v002): 
· Affected clause updated
· Value range based on agreement updated


On these and in case of having missed some aspect, please comment below as well:
	Company
	Comments

	
	

	
	

	
	



2.2 PUCCH repetition enhancements 
2.2.1 1st Round
The following changes (in green) are suggested (v000): 
· No changes seen as needed

On these and in case of having missed some aspect, please comment below as well:
	Company
	Comments

	QC
	A question: Why do we only have “format0” to “Configure PUCCH repetition for PUCCH format 0 using 'nrofSlots'”? We suggest to add a similar parameter for format 2, because the agreed short PUCCH repetition include both format 0 and 2. 

	Moderator
	Please check the discussions in RAN1#106 and RAN1#106bis-e. There is the RRC parameter for PUCCH format 2 already since Rel-15, but it is just not expected to be configured with PUCCH repetition (so only this is now lifted, but no new RRC parameter needed)

	
	



2.3 Type-1 HARQ-ACK Codebook enhancements 
The moderator & RAN1 (post RAN1#106-e email discussions) did not find any needed RRC parameter for this feature (, as the current RRC signaling supports this already. 
	HARQ-ACK-CodebookList-r16 ::= SEQUENCE (SIZE (1..2)) OF ENUMERATED {semiStatic, dynamic}



Please only provide comments below, if you think some RRC parameter would be needed (i.e.. if no comments, no action needed): 
	Company
	Comments

	
	

	
	



2.4 Retransmissions of dropped HARQ-ACK 
2.4.1 (Enhanced) Type-3 CB related 
2.4.1.1 1st Round
The following changes (in green) are suggested (v000): 
· R17 enh. Type 3 CB list:
· Separate list for primary and secondary PUCCH group (added) based on agreement
· Remove add to Mod / Release  leave this up to RAN2
· One Rel-17 Type 3 HARQ-ACK CB definition
· Remove the ‘index’ as not needed (commented by 38.213 editor)
· Suggestion to remove the ‘per CC’ only configuration options (see discussions in 1st and 2nd round in AI 8.3.1, the remaining option can do the same with less RRC parameters)
· DCI format 1_2 with rel-17 enh. Type 3 CB
· Separate configuration for primary & secondary PUCCH cell group

On these and in case of having missed some aspect, please comment below as well:
	Company
	Comments

	
	

	
	

	
	



2.4.1.2 2nd Round
Based on the following agreements, 
	Agreement: 
One enhanced Type 3 HARQ-ACK codebook is RRC configured either as:
1. a subset of CC, i.e., all HARQ processes of the subset of CCs are part of the codebook, OR
	pdsch-HARQ-ACK-enhType3perCC
	Configure the one enhanced Type 3 HARQ-ACK codebook using per CC configuration
	(1..maxNrofServingCells) of Integer (0,1)



1. a subset of configured HARQ processes per CC, i.e., different subsets of HARQ processes can be configured for each CC.
	pdsch-HARQ-ACK-enhType3perHARQ
	Configure the one enhanced Type 3 HARQ-ACK codebook using a per HARQ process and CC configuration
	(1..maxNrofServingCells) of Bit String (Size (16))




Agreement: 
If more than one (M>1) enhanced Type 3 HARQ-ACK codebook is configured and the triggering DCI with the ‘one-shot HARQ-ACK request’ set to ‘1’,
· If the FDRA field is not valid, i.e. all “1s” or all “0s” as per Rel-16, then PDSCH is not scheduled:
· If a new field with N= log2 (M) bits is configured in the triggering DCI, the UE uses this new field to indicate one of M configured e-Type 3 HARQ-ACK CBs
· If the new field is not configured in the triggering DCI, the UE uses the MCS field to indicate one of M configured e-Type 3 HARQ-ACK CBs
· If the FDRA field is valid, then a PDSCH is scheduled
· If a new field with N= log2 (M) bits is configured in the triggering DCI, the UE uses this new field to indicate one of M configured e-Type 3 HARQ-ACK CBs
· If the new field is not configured in the triggering DCI, the UE selects the 1st indexed e-Type 3 HARQ-ACK CB in the M configured e-Type 3 HARQ-ACK CBs




the following changes (in magenta) are suggested (v002): 
· One Rel-17 Type 3 HARQ-ACK CB definition
· Row 10: bring back the Choice between the two now agreed ways to define the CB 
· Row 12: brought back – as agreed to support this, and marked as ‘New stable’ considering the RAN1 agreement
· Row 13: marked as new stable, as we agreed to support this. 
· Configuration of the specific triggering DCI field (see agreement above)
· New rows 18 & 19: New RRC parameter needed, separate RRC parameter for primary and secondary PUCCH cell group 
· DCI format 1_2 with rel-17 enh. Type 3 CB
· Configuration is per pdsch-config  this is already per PUCCH group as a consequence. Revert the earlier changes to row 14 and remove the inserted row 15 (i.e. same status as after RAN1#106bis-e)

On these and in case of having missed some aspect, please comment below as well:
	Company
	Comments

	
	

	
	

	
	



2.4.2 One-shot triggering (by a DL assignment) of HARQ-ACK re-transmission on a PUCCH resource
2.4.1.1 1st Round
The following changes (in green) are suggested (v000): 
· One-shot triggering enabled by having the list of ‘HARQ-offsets’ that can be indicated configured (see discussion in 1st round of 8.3.1)
· Separate configuration for primary & secondary PUCCH cell group (of the HARQ-offset list / enabling, DCI 1_2 triggering)

On these and in case of having missed some aspect, please comment below as well:
	Company
	Comments

	
	

	
	

	
	




2.4.1.2 2nd Round
Based on the following agreements, 
	Agreement
For one-shot HARQ-ACK re-transmission, the value range for HARQ re-tx offset is fixed in the specification



the following changes (in magenta) are suggested (v002): 
· No RRC configuration of value range or table (see agreement above)
· Row 20: remove the earlier edits and revert to the RAN1#106bis-e status except the correction of the clause and the per PUCCH cell group operation. 
· Row 21: this is now just to Enable for secondary PUCCH cell group

On these and in case of having missed some aspect, please comment below as well:
	Company
	Comments

	
	

	
	

	
	



2.5 PUCCH carrier switching 
2.5.1 1st Round 
The following changes (in green) are suggested (v000): 
· Updates of the applicable Sec. of 9.1.5 in 38.213
· The configured PUCCH sCell is for the primary PUCCH cell group
· Configuration of the secondary PUCCH cell group: 
· Related PUCCH sSCell for 2nd group  needed (see ZTE discussions earlier)
· TPC index for that cell  needed (see ZTE discussions earlier)
· Separate configuration for dynamic operation enabling (pending decision – yellow highlighted, see AI 8.3.1)
· Separate configuration for time-domain pattern (pending decision – yellow highlighted, see AI 8.3.1 discussions)

On these and in case of having missed some aspect, please comment below as well:
	Company
	Comments

	QC
	We are fine with RRC configuration per PUCH group. A minor comment is that: The time pattern is only created for primary PUCCH group, while other parameters are already duplicated for the primary and secondary PUCCH groups. Maybe we should add the placeholder of time pattern for secondary group as well?  


	Moderator 
	Good point, placeholder added in v001 of the excel sheet

	
	



2.5.2 2nd Round 
The following agreements can be noted: 
	Agreement
The time-domain pattern for semi-static PUCCH cell switching is separately configurable for the primary and secondary PUCCH cell group.


… although not explicitly agreed (moderator forgot a related agreement), it seems that then also the dynamic indication would need to be separately indicated. 
The following changes (in magenta) are suggested (v002): 
· Configuration of the secondary PUCCH cell group: 
· Rows 27, 28: remove the brackets from ‘the primary cell group’ 
· Remove the yellow marking from rows 32 & 35 
· DCI format 1_2 is not having an impact (as thought earlier) as configured in pdsch-config (and therefore, already within a PUCCH cell group – primary or secondary). 
· Row 30: remove the earlier edit of ‘primary cell group’. As this is configured in PDSCH config, it is anyhow possible to configure this separately per PUCCH cell group already
· Remove again row 34 because of the same reason. 

On these and in case of having missed some aspect, please comment below as well:
	Company
	Comments

	
	

	
	



2.6 Outcome
This summary is based on the v004 of the related email discussion document in the drafts folder for HARQ enhancements. The final RRC outcome list is based on cleaned up version the latest distributed version v002.xlsx). 

1. CSI enhancements (former AI 8.3.1.2)

1. 4-bits CQI
3.1.1 1st Round
The following change (in green) is suggested (v000): 
· Affected clause updated

Please indicate any comment here:
	Company
	Comments

	
	

	
	

	
	



3.2 Outcome
This summary is based on the v000_Mod of the related email discussion document in the drafts folder for CSI enhancements. The final RRC outcome list is based on cleaned up version the latest distributed version CSI_enh_v000.xlsx. 

1. NR-U Enhancements (AI 8.3.2) 

Change 1: Offset-value less than corresponding period:
· As discussed during the email discussion [Post-106bis-e-NR-NR_IIOT_URLLC_enh-Core-37.213] the corresponding agreement for offset implies that the offset value is less than the corresponding period value (which means example of u-FFP=2ms and offset=6ms is not valid). The highlighted text is added to the corresponding field description.
· The offset duration indicated by ue-Offset is less than the period duration indicated by ue-Period.

Change 2: Description of determining offset:
· As discussed during the email discussion [Post-106bis-e-NR-NR_IIOT_URLLC_enh-Core-37.213], the highlighted text should be fixed for RRC, similarly to draft 37.213 in R1-2112429 to avoid ambiguity.
· the number of symbols from the beginning of the closest an even indexed radio frame to the start of the first period within that radio frame

Change 3: SCS applied for offset determination
· The following agreement is made during RAN1#107-e. 

Agreement:
The symbol offset for the UE FFP configuration is determined based on the smallest SCS among configured SCSs in a serving cell.
· The highlighted text is added to capture the above agreement.

Change 4: Update references to 37.213 is updated based on draft spec R1-2112429.
Summary of changes for Row 32, 33, 34:
	Parameter name in the spec
	Description

	ue-SemiStaticChannelAccessConfig
	
The configuration is conditional on presence of SemiStaticChannelAccessConfig-r16. If SemiStaticChannelAccessConfig-r16 is absent, this configuration is ignored. 
When the configuration is applicable, the UE operates in semi-static channel access mode and can initiate a channel occupancy periodically as described in Clause 4.3 of TS37.213.

	ue-Period
	
Added in ue-SemiStaticChannelAccessConfig. 
ue-Period is the period of a channel occupancy that the UE can initiate as described in Clause 4.3 of TS37.213.  ue-Period can be configured independently from period configured in SemiStaticChannelAccessConfig-r16 if the UE indicates the corresponding capability. Otherwise, ue-Period shall be configured with a value that is the same, or integer multiple of, or inter factor of the value configured for period in SemiStaticChannelAccessConfig-r16.

	ue-Offset
	
Added in ue-SemiStaticChannelAccessConfig. 
ue-Offset is the number of symbols from the beginning of the closest even indexed radio frame to the start of the first period within that radio frame that the UE can initiate a channel occupancy as described in Clause 4.3 of TS37.213, based on the smallest SCS among the configured SCSs in the serving cell
The maximum ue-Offset value is 279, 559 and 1119 symbols for 15, 30 and 60 kHz subcarrier spacing, respectively.
The offset duration indicated by ue-Offset is less than the period duration indicated by ue-Period.





Please review the above changes in Row 32, 33 and 34 of the Excel sheet and provide your comments, if any in the table below. 

	Company
	Comments

	
	

	
	

	
	



4.1 Outcome
This summary is based on the v000_Mod of the related email discussion document in the drafts folder for NR-U enhancements. The final RRC outcome list is based on cleaned up version the latest distributed version URLLC_Unlic_enh_v000.xlsx . 

1. Intra-UE multiplexing & priorization enh. (AI 8.3.3) 
5.1 Multiplexing UCIs of different priorities in a PUCCH
5.1.1 1st Round
The following changes (in green) are suggested (v000): 
· No changes seen as needed

On these and in case of having missed some aspect, please comment below as well:
	Company
	Comments

	
	

	
	

	
	


5.1.2 2nd Round
Void.
5.1.3 3rd Round
The following changes (in green) are suggested (v002): 
· No changes seen as needed

Open issue#5.1.1: Duplicate RRC parameters for the secondary PUCCH cell group?
· Should all RRC parameters in PUCCH cell group config (applicable for one PUCCH cell group) be duplicated for the secondary PUCCH cell group? 

On these and in case of having missed some aspect, please comment below as well:
	Company
	Comments

	
	

	
	

	
	



5.2 Multiplexing UCIs of different priorities in a PUSCH
5.2.1 1st Round
The following changes (in green) are suggested (v000): 
· No changes seen as needed

But Huawei provided the following proposal in R1-2110819. Companies’ comments are welcome.
Proposal 3: Use only one RRC parameter to enable/disable the multiplexing of inter-priority PUCCH/PUCCH and inter-priority PUCCH/PUSCH.
And Samsung provided the following proposals in R1-2111732. Companies’ comments are welcome.
Proposal 14: RRC separately configures enabling multiplexing of HP PUSCH and LP HARQ-ACK for HP DG PUSCH and HP CG PUSCH.
Proposal 19: RRC separately configures enabling multiplexing of LP PUSCH and HP HARQ-ACK for LP DG PUSCH and LP CG PUSCH.
On these and in case of having missed some aspect, please comment below as well:
	Company
	Comments

	QC
	One general comment: Do we miss the RRC parameter for CG PUSCH overlap with DG PUSCH with different priorities?
For Huawei proposal, we think this is related to UE feature discussion. If it is agreed to merge the two UE capabilities on PUCCH/PUCCH multiplexing and on PUCCH/PUSCH multiplexing, then uses one single RRC parameter as HW proposed makes sense; otherwise, two separate RRC parameters seem better. 
For the two Samsung proposal, we don’t see strong motivation to separate mux on DG and CG PUSCH. But we are open to discuss. 

	Intel
	For HW’s proposal, we share the same view with QC that it should be aligned with UE feature discussion for FG 25-16 and FG 25-17, which is already agreed to merge into one UE feature. Therefore, we support HW’s proposal to define single RRC parameter for PUCCH and PUSCH. 
For Samsung’s proposal, we are open for discussion, but maybe [107-e-NR-R17-IIoT-URLLC-03] is proper place to discuss?

	
	


5.2.2 2nd Round
The following changes (in green) are suggested (v001): 
· Regarding the configurability of prioritization between CG PUSCH and DG PUSCH with different priorities, first added two RRC parameters to enable the features. Samsung’s proposal can be further discussed, probably in [107-e-NR-R17-IIoT-URLLC-03] or [107-e-NR-R17-IIoT-URLLC-04]

On these and in case of having missed some aspect, please comment below as well:
	Company
	Comments

	Nokia/NSB
	1. As the merging of the UE features was now agreed in UE features discussions, rows 2 and row 6 could be merged (so agree the intention to merge these)
2. On rows 9, separate lists for DCI format 0_2 in yellow, how do we resolve these
3. new PHY prioritization RRC parameters added (row 14 & 15, based on QC request): we don’t think that any RRC parameter is needed for this, as in R16 this is just not expected. Now for a UE with the capability, the UE may expect this and operate accordingly. So, we don’t see this RRC parameters to our understanding (no every UE capability requiring an RRC parameter, if this just removes some operational restrictions)
5. For all RRC parameters in PUCCH cell group config (applicable for one PUCCH cell group), wouldn’t we need to duplicate these parameters also for the secondary PUCCH cell group? (see related discussions in HARQ enhancements thread with the same issue!?) 

	QC
	On row 14&15, like all other Rel-17 new feature, having a RRC parameters to enable/disable this feature would be better. Otherwise, when does UE supposed to execute this functionality of CG vs DG cancellation? X slots after reporting capability? I don’t think we have X value captured in spec and written as “if UE has capability xyz, UE…”. Normally, spec is written as “if xyz is configured, UE …”, no?

	Intel 
	Row 2& 6 to be merged as one RRC parameter because RAN1 already agreed to merge the corresponding features FG 25-16& 17, and we don’t see clear benefit of separate enabling/disabling multiplexing on PUCCH and PUSCH. 
For row 14&15, we share similar view with Nokia, as in R16. 


5.2.3 3rd Round
The following changes (in green) are suggested (v002): 
· Merging rows 2 and row 6 to combine the configurations of PUCCH-based HARQ-ACK multiplexing and PUSCH-based HARQ-ACK multiplexing with different priorities.
· Remove the yellow highlight for Row 9 and 10 to confirm separately listing the RRC parameter defining Beta-offset values for DCI format 0_2

On these and in case of having missed some aspect, please comment below as well:
	Company
	Comments

	
	

	
	

	
	



5.3 PHY prioritization between DG and CG PUSCHs with different priorities
5.3.1 1st Round
Void.
5.3.2 2nd Round
Void.
5.3.3 3rd Round
Open issue#5.3.1: Configurability of prioritization between CG PUSCH and DG PUSCH with different priorities.
· Should configuration enabling prioritization between CG PUSCH and DG PUSCH with different priorities be added in the RRC parameter list (as now listed in Row14 and 15 in excel sheet v002)?

On these and in case of having missed some aspect, please comment below as well:
	Company
	Comments

	
	

	
	

	
	



5.4 Simultaneous PUCCH/PUSCH transmissions
5.4.1 1st Round
The following changes (in green) are suggested (v000): 
· No changes seen as needed

On these and in case of having missed some aspect, please comment below as well:
	Company
	Comments

	Nokia/NSB
	1. Maybe a need to update the description with the agreements made: 

Parameter indicates whether Enables simultaneous PUCCH and PUSCH transmissions with different priorities within a PUCCH cell group is configured. 
Note: Still FFS whether the feature is configurable for same priority.
Note: Still FFS whether the feature is configurable for intra-band CA.

2. If the UE is configured with two PUCCH cells groups, wouldn’t we need this parameter separately for the secondary PUCCH cell group?


	
	

	
	


5.4.2 2nd Round
Void.
5.4.3 3rd Round
The following changes (in green) are suggested (v002): 
· The description on the agreements is changed to:
Parameter indicates whether Enables simultaneous PUCCH and PUSCH transmissions with different priorities within a PUCCH cell group is configured. 
Note: Still FFS whether the feature is configurable for same priority.
Note: Still FFS whether the feature is configurable for intra-band CA.
On these and in case of having missed some aspect, please comment below as well:
	Company
	Comments

	
	

	
	

	
	



5.5 Outcome
This summary is based on the v020_Mod_3rdRound of the related email discussion document in the drafts folder for Intra UE mux & prior. The final RRC outcome list is based on cleaned up version the latest distributed version intra-UE_mux_enh_v002.xlsx. 

1. Propagation delay compensation (AI 8.3.4)
The draft RRC parameters are made for PDC, including TRS configuration, SRS configuration based on MIMO SRS, DL PRS configuration and SRS configuration based on positioning SRS.
4. CSI-RS for tracking (TRS) configuration 
4.0.1 1st Round
Please review the RRC parameter in Row 2 (i.e. the first row) of the Excel sheet and provide your comments, if any in the table below. 
	Company
	Comments

	
	

	
	

	
	



4. SRS configuration based on SRS for MIMO  
4.1.1 1st Round
Please review the RRC parameter in Row 3 (i.e. the second row) of the Excel sheet and provide your comments, if any in the table below. 
	Company
	Comments

	
	

	
	

	
	




4. DL PRS configuration  
4.2.1 1st Round
Please review the RRC parameter in Row 4 (i.e. the 3rd row) to Row 11 (i.e. the 10th row) of the Excel sheet and provide your comments, if any in the table below. 
	Company
	Comments

	Nokia/NSB
	Rows 7 & 8: We are a bit wondering, if we really these– i.e., PRS repetition: Our understanding has been the repetition for position is mainly there due to potentially limited coverage to a neighbouring cell (which is not the case here for PDC where we anyhow use the serving cell). 
[Feature lead]: row 7 and row 8 indeed is for coverage enhancements, but no restriction to be used for the neighbouring cell though. Let’s hear more views then we can decide whether to remove.  
Row 10 - dl-PRS-ResourcePower-r16: Our understanding has been, this is mainly used for OL SRS Tx power adaptation to take the neighbour cells into account. But again, as this is towards the serving cell only – do we need this?
[Feature lead]: My originally understanding is that even for the serving cell, DL PRS can be considered as the pathloss reference cell also, especially if we use DL PRS for UE Rx-Tx measurement. Of course, if not needed, gNB can just configure other signal like SSB or TRS as the pathloss reference cell. Let’s hear more views from companies though.  

General comment (I put this here): 
1. Don’t we also need an RRC parameter to configure the UE with (legacy) TA based PDC? Or do we leave this RRC parameter to RAN2?
[Feature lead]: As to RRC parameter to enable/disable UE-side PDC, since the agreement is made in RAN2, I think we should leave it to RAN2 to come up with the corresponding RRC parameters also.  
2. For RTT-based PDC: same thing, what we have here is only the associated RS operation. Do we leave the rest (i.e. UE based versus gNB based, i.e. measurement reporting need) to RAN2
[Feature lead]: Yes I intended to leave it to RAN2 also, since they have discussed this enable/disable UE side PDC in the past meetings. For measurement reporting, since we don't have agreement whether to support RRC signalling yet, I didn't make any parameter for it, especially if we will have to leave it to RAN2 decide whether MAC CE or RRC. 

	Feature lead
	Since there are questions from Nokia on the following three parameters regarding whether they should be included or not, and so far no views from other companies, I think it is safer to mark these parameters in yellow for further discuss. 
dl-PRS-ResourceRepetitionFactor-r16
dl-PRS-ResourceTimeGap-r16
dl-PRS-ResourcePower-r16

	
	



4. SRS configuration based on SRS for positioning  
4.3.1 1st Round
Please review the RRC parameter in Row 12 (i.e. the 11th row) to Row 14 (i.e. the 13th row) of the Excel sheet and provide your comments, if any in the table below. 
	Company
	Comments

	Nokia/NSB
	Row 12 – field description – should be PDC and not Pos (in yellow)
Configures a SRS resource set with a list of srs-PosResource used for propagation delay compensation

[Feature lead]: It is “Pos” actually. I don't intend to introduce any srs-PDCResource IE, since if you look at the detailed IEs in srs-PosResource, I think all are applicable to PDC. Therefore, we can directly reuse it. The intention of these rows is actually to configure SRS resource set with positioning SRS for PDC purpose, therefore I think we can still reuse srs-PosResource.  

	Feature lead
	Based on the views under UE feature lead, several companies think that SRS for positioning is not agreed. Therefore, I mark the last three rows in yellow also. 

	
	



6.5 Outcome
This summary is based on the v003_Mod_Mod of the related email discussion document in the drafts folder for PDC enhancements. The final RRC outcome list is based on cleaned up version the latest distributed version URLLC_PDC_v001.xlsx. 


