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[bookmark: _Ref129681862][bookmark: _Ref124589705]Introduction
[bookmark: _Ref129681832]This document summarizes the key issues for propagation delay compensation enhancements discussed under agenda item 8.3.3 based on the views in [1][2][3][4][5], and aims to discuss the two issues identified during the preparation phase as below in RAN1#109-e. The outcome from the discussion is captured in section 4. The agreements in past meetings are captured in the Appendix.
[bookmark: OLE_LINK2][109-e-R17-IIoT-URLLC-05] Email discussion on propagation delay compensation enhancements by May 18 – Chengyan (Huawei)
· Issue 1: Text proposal for QCL source of PDC PRS
· Issue 2: Text proposal for measurement report  
· 1st check point on May 12 and final check point on May 18
Issue 1: Text proposal for QCL source of PDC PRS  
The handling of dl-PRS-QCL-Info has so far not been captured in 38.214 yet, which had been already identified in the CR email discussion thread [Post-108-e-NR-NR_IIOT_URLLC_enh-Core-38.214]. Nokia (R1-2203275), OPPO (R1-2204004), Ericsson (R1-2203399) and Huawei (R1-2204893) provided views in the contributions.  Based on the contribution, the candidate Text proposals are summarized as below:
· Text proposal #1: 
	------------------------------    Start of TP to TS 38.214 V17.1.0  -----------------------------
9.1	PRS reception procedure for RTT-based propagation delay compensation
<omitted text>
A DL PRS resource is defined by:
<omitted text>
-	dl-PRS-ResourceSymbolOffset determines the starting symbol of a slot configured with the DL PRS resource. 
-	dl-PRS-QCL-Info defines any quasi co-location information of the DL PRS resource with other reference signals. The DL PRS may be configured with QCL 'typeD' with a DL PRS in the same PRS resource set, or with rs-Type set to 'typeC', 'typeD', or 'typeC-plus-typeD' with a SS/PBCH Block from a serving cell.
---------------------------------    End of TP to TS 38.214 V17.1.0  -------------------------------------



· OPPO 

· Reasons
· There was discussion on QCL indication for PDC PRS before, and it was concluded that no new RRC parameters is introduced, which means the legacy QCL configuration is applied, which is aligned with the RAN2 spec 38.331 also. 

· Text proposal #2: 
	------------------------------    Start of TP to TS 38.214 V17.1.0  -----------------------------
9.1	PRS reception procedure for RTT-based propagation delay compensation
<omitted text>
A DL PRS resource is defined by:
<omitted text>
-	dl-PRS-ResourceSymbolOffset determines the starting symbol of a slot configured with the DL PRS resource. 
-	dl-PRS-QCL-Info defines any quasi co-location information of the DL PRS resource with other reference signals. The DL PRS may be configured with QCL 'typeD' with a DL PRS in the same PRS resource set, or with rs-Type set to 'typeC', 'typeD', or 'typeC-plus-typeD' with a SS/PBCH Block from PCell.
---------------------------------    End of TP to TS 38.214 V17.1.0  -------------------------------------



· Ericsson, Huawei, HiSilicon 

· Reasons
· It is concluded before that for RTT-based PDC, it is assumed that the transmission of DL TRS/PRS, UL SRS and reference time information are associated with a same TRP. Since the reference SFN in ReferenceTimeInfo is from PCell, it is straightforward that the QCL source SSB is from PCell as well.  

· Text proposal #3: 
	------------------------------    Start of TP to TS 38.214 V17.1.0  -----------------------------
9.1	PRS reception procedure for RTT-based propagation delay compensation
<omitted text>
A DL PRS resource is defined by:
<omitted text>
-	dl-PRS-ResourceSymbolOffset determines the starting symbol of a slot configured with the DL PRS resource. 
-	dl-PRS-QCL-Info defines any quasi co-location information of the DL PRS resource with other reference signals. The DL PRS may be configured with rs-Type set to 'typeC', 'typeD', or 'typeC-plus-typeD' with a SS/PBCH Block from the serving cell. 
---------------------------------    End of TP to TS 38.214 V17.1.0  -------------------------------------



· Nokia 

· Reasons
· Don’t really see a need to associate one DL PRS resource with another DL PRS resource at all – as the quasi-colocation is there anyhow defined already through ssb-r17 there.
· We think it should be the serving cell of the PRS transmission and we don’t see a need to be more specific here, as also in other parts of Sec. 9 of 38.214 ‘the serving cell’ is to be used. 

Looking at the three Text proposals above, there are different views mainly on the following two aspects: 
· [bookmark: OLE_LINK3][bookmark: OLE_LINK4]Whether to support PRS as the QCL source for another PRS for PDC in the same PRS resource set? 
· No: Nokia
· Don’t really see a need to associate one DL PRS resource with another DL PRS resource at all – as the quasi-colocation is there anyhow defined already through ssb-r17 there.
· Yes: OPPO, Ericsson, Huawei
· [bookmark: OLE_LINK6][bookmark: OLE_LINK5]Feature lead: It is recommended to allow the possibility to configure DL PRS as the QCL source for another PRS in the same PRS resource set. 
· Firstly, we discussed QCL configuration for DL PRS for PDC before, and the conclusion is no new RRC parameter is introduced, which naturally means that the existing QCL configuration for PRS for positioning is reused, which allows the possibility to configure PRS as the QCL source. 
· Secondly, the corresponding RRC parameter is already captured in RAN2 spec as DL-PRS-QCL-Info-r17, if we remove the PRS as the QCL source, we need to send LS to RAN2 and RAN2 will update the spec. More standard effort.
· Thirdly, it seems no harm to keep the flexibility there. gNB will configure it only when useful.    
· Whether to use “the serving cell” or “PCell” in the text proposal? 
· Use “PCell”: Ericsson, Huawei, HiSilicon 
· It is concluded before that for RTT-based PDC, it is assumed that the transmission of DL TRS/PRS, UL SRS and reference time information are associated with a same TRP. Since the reference SFN in ReferenceTimeInfo is from PCell, it is straightforward that the QCL source SSB is from PCell as well.  
· Use “the serving cell”: OPPO, Nokia, NSB
· We think it should be the serving cell of the PRS transmission and we don’t see a need to be more specific here, as also in other parts of Sec. 9 of 38.214 ‘the serving cell’ is to be used. 
· Feature lead: It is recommended to use “the serving cell” in the text proposal. 
· Firstly, both “PCell” and “the serving cell” can work. It is true that the QCL source SSB is from PCell, however there should be no ambiguity if we use “the serving cell” here since we have clear conclusion before, and combined with RAN2 spec, it should be clear the DL PRS is from PCell.
· Secondly, since “the serving cell” is used in the existing 38.214 already, better to align the terminology, otherwise it might cause some misunderstanding. 

First round discussion
Based on the analysis above, the tentative proposal is as below:
Proposal 2-1: Endorse the following text proposal for section 9.1 in TS 38.214:
	------------------------------    Start of TP to TS 38.214 V17.1.0  -----------------------------
9.1	PRS reception procedure for RTT-based propagation delay compensation
<omitted text>
A DL PRS resource is defined by:
-	nr-DL-PRS-ResourceID determines the DL PRS resource configuration identity. All DL PRS resource IDs are locally defined within the DL PRS resource set.
-	dl-PRS-SequenceID is used to initialize cinit value used in pseudo random generator as described in Clause 7.4.1.7.2 of [4, TS 38.211] for generation of DL PRS sequence for a given DL PRS resource.
-	dl-PRS-CombSizeN-AndReOffset defines the comb size of a DL PRS resource, where the allowable values are given in Clause 7.4.1.7.3 of [TS38.211], and the starting RE offset of the first symbol within a DL PRS resource in frequency. The UE may expect the same comb size to be configured for all DL PRS resources of the PRS resource set. The relative RE offsets of the remaining symbols within a DL PRS resource are defined based on the initial offset and the rule described in Clause 7.4.1.7.3 of [4, TS 38.211]. 
-	dl-PRS-ResourceSlotOffset determines the starting slot of the DL PRS resource with respect to corresponding DL PRS resource set slot offset.
-	dl-PRS-ResourceSymbolOffset determines the starting symbol of a slot configured with the DL PRS resource. 
-	dl-PRS-QCL-Info defines any quasi co-location information of the DL PRS resource with other reference signals. The DL PRS may be configured with QCL 'typeD' with a DL PRS in the same PRS resource set, or with rs-Type set to 'typeC', 'typeD', or 'typeC-plus-typeD' with a SS/PBCH Block from the serving cell.
---------------------------------    End of TP to TS 38.214 V17.1.0  -------------------------------------



	[bookmark: OLE_LINK8]Company
	View

	Feature lead
	Please all check my analysis above to under the reasons to have this proposal here better before commenting. 

	OPPO
	Support. 
If “PCell” instead of “serving cell” is used, additional UE behavior needs to be added in RAN1/RAN2 spec to tell UE NOT to read pci-r16 in the following RRC IE under certain given condition of PDC case. 
DL-PRS-QCL-Info-r16 ::= CHOICE {
	ssb-r16						SEQUENCE {
		pci-r16							NR-PhysCellID-r16,
		ssb-Index-r16					INTEGER (0..63),
		rs-Type-r16						ENUMERATED {typeC, typeD, typeC-plus-typeD}
	},
	dl-PRS-r16					SEQUENCE {
		qcl-DL-PRS-ResourceID-r16		NR-DL-PRS-ResourceID-r16,
		qcl-DL-PRS-ResourceSetID-r16	NR-DL-PRS-ResourceSetID-r16
	}
}

	Nokia/NSB
	It has been agreed that the PRS can be assumed to be QCL with the serving cell, hence it would be sufficient for the UE to know that the PRS resource is QCL with the SSB. For that reason we don’t see the need to indicate to the UE that a PRS resource is QCL’ed with another PRS from the same serving cell, which all are QCL’ed with the SSB of the serving cell.
[Feature lead]: To some extent I share your concern. If anyway all the PRSs will QCL to SSB, then there is no need to leave the flexibility to QCL to another PRS, since in the end it is actually QCL to SSB.  However, I think it is allowed that some PRS(s) are not QCL to any SSB, e.g. gNB can pick an optimal beam for a PRS and then let some other PRS(s) QCL to the PRS. Of course, in this case UE may need to scan beams in order to receive this PRS. I am not saying this would be a typical case, just want to say this seems allowed. On the other hand, as you could see below that at least Ericsson still prefers to keep it as it is, and indeed it is already captured in the RAN2 spec, so if we cannot achieve consensus to remove it, I guess we will have to leave it as it is. Please re-consider if you can accept this.        
We do not see any issue in getting that corrected in 331 directly, to prevent any miss-understanding:
DL-PRS-QCL-Info-r17 ::= CHOICE {
    ssb-r17                     SEQUENCE {
        pci-r17                         PhysCellId,
        ssb-Index-r17                   INTEGER (0..63),
        rs-Type-r17                     ENUMERATED {typeC, typeD, typeC-plus-typeD}
    },
    dl-PRS-r17                  SEQUENCE {
        qcl-DL-PRS-ResourceID-r17       NR-DL-PRS-ResourceID-r17,
        ...
    },
    ...
}


.. and then the TP could be accordingly: 
-	dl-PRS-QCL-Info defines any quasi co-location information of the DL PRS resource with other reference signals. The DL PRS may be configured with QCL 'typeD' with a DL PRS in the same PRS resource set, or with rs-Type set to 'typeC', 'typeD', or 'typeC-plus-typeD' with a SS/PBCH Block from the serving cell.

	ZTE
	First, there is no need to emphasize PCell in the spec. For the QCL association, we don’t see the need to associate two PRS resources for PDC. But we also agree with the comments of configuring PRS as the QCL source another PRS. So we are fine with either Proposal 2-1 or the updates from Nokia. 

	New H3C
	We are fine with it.

	vivo
	We are fine with the proposal.

	LG
	We are fine with the proposal. 

	HW/HiSi
	We are fine with the proposal.

	Ericsson
	First, we prefer to using PCell, as this has been the understanding for PRS of PDC. We can accept the proposal as well if ‘serving cell’ is understood as PCell in this context.
[Feature lead]: Yes, I think it is common understanding that “serving cell” here means PCell, which can be inferred by the following RAN1 conclusion and RAN2 specs.
============
Conclusion from RAN1#107-e
Conclusion
For RTT-based PDC, it is assumed that the transmission of DL TRS/PRS, UL SRS and reference time information are associated with a same TRP.
Note: No RAN1 specification impact is expected for this conclusion

Definitions in RAN2 spec
[image: ]
[image: ]
=============
Secondly, regarding the comment on the PRS resource is QCL-ed with another PRS resource:
This PRS QCL issue has been discussed extensively in RAN1#107bis. Our understanding of the discussion status was, nothing was captured as agreement since this IE was considered a straightforward reuse. Still, the following Note 4 was provided  to RAN2 in R1-2200699 when sending the RRC parameter list to RAN2 at the end of RAN1#107bis. This Note 4 to RAN2 has been captured in 38.331 IE accordingly (i.e.., use ‘-r17’ IE in QCL). In our view, it’s a waste of time to revisit the same issue again, and potentially confuse RAN2 with a contradictory message.
	RRC parameter sheet R1-2200699 to RAN2, for “dl-PRS-ResourceList-r16”

Note 4: NR-DL-PRS-ResourceID-r16 and NR-DL-PRS-ResourceSetID-r16 in dl-PRS-r16 of DL-PRS-QCL-Info-r16 refer to the PRS resource ID and PRS resource set ID associated with NR-DL-PRS-PDC-ResourceSet. It’s up to RAN2 to properly capture this intention.






[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Summary of the status for Proposal 2-1 based on inputs for the first round
	Support
	OPPO, New H3C, vivo, ZTE, Huawei, HiSilicon, LG, Ericsson (should be fine)

	Not support
	Nokia/NSB


FL recommendation: Please Nokia/NSB and Ericsson to check my thinking to your comments above. Based on the inputs and my thinking to Nokia/NSB comments above, it is still recommend to take proposal 2-1.  

Second round discussion
Based on the analysis above, the tentative proposal is as below:
Proposal 2-1: Endorse the following text proposal for section 9.1 in TS 38.214:
	------------------------------    Start of TP to TS 38.214 V17.1.0  -----------------------------
9.1	PRS reception procedure for RTT-based propagation delay compensation
<omitted text>
A DL PRS resource is defined by:
-	nr-DL-PRS-ResourceID determines the DL PRS resource configuration identity. All DL PRS resource IDs are locally defined within the DL PRS resource set.
-	dl-PRS-SequenceID is used to initialize cinit value used in pseudo random generator as described in Clause 7.4.1.7.2 of [4, TS 38.211] for generation of DL PRS sequence for a given DL PRS resource.
-	dl-PRS-CombSizeN-AndReOffset defines the comb size of a DL PRS resource, where the allowable values are given in Clause 7.4.1.7.3 of [TS38.211], and the starting RE offset of the first symbol within a DL PRS resource in frequency. The UE may expect the same comb size to be configured for all DL PRS resources of the PRS resource set. The relative RE offsets of the remaining symbols within a DL PRS resource are defined based on the initial offset and the rule described in Clause 7.4.1.7.3 of [4, TS 38.211]. 
-	dl-PRS-ResourceSlotOffset determines the starting slot of the DL PRS resource with respect to corresponding DL PRS resource set slot offset.
-	dl-PRS-ResourceSymbolOffset determines the starting symbol of a slot configured with the DL PRS resource. 
-	dl-PRS-QCL-Info defines any quasi co-location information of the DL PRS resource with other reference signals. The DL PRS may be configured with QCL 'typeD' with a DL PRS in the same PRS resource set, or with rs-Type set to 'typeC', 'typeD', or 'typeC-plus-typeD' with a SS/PBCH Block from the serving cell.
---------------------------------    End of TP to TS 38.214 V17.1.0  -------------------------------------



	Company
	View

	Feature lead
	@ Nokia
Please check my replies to your comments, and see if you can reconsider your position and accept this proposal. 
@all other companies 
Since all other companies are fine with proposal 2-1 except Nokia based on the first round inputs, you don’t need to provide your inputs again here, unless you have some other new thinking.   

	Nokia/NSB
	If others don’t want to impact the RRC as it seems, then we don’t want to block progress. So we would be fine with the TP / not object it. 
Still a quick reply still to OPPO/Ericsson and others – on ‘the serving cell’ versus ‘PCell’: please note that in 9.1 we always use the wording ‘the serving cell’ for the cell with the PRS transmission. So using also here ‘the serving cell’ could be fine (and there should actually not be any ambiguity).  

	Moderator
	Thanks Klaus for being flexible! Proposal 2-1 looks stable now. 



Issue 2: Text proposal for measurement report   
	Ericsson (R1-2203399)
In RAN2#117e, RAN2 has agreed that UE Rx-Tx time difference measurement report can be triggered by an explicit one-shot RRC request, or be configured with periodic measurement reporting. Thus, texts are needed in 38.214 to describe the measurement report.
Agreements (RAN2#117e)
1	RAN2 confirms that gNB-side RTT Propagation Delay Compensation is supported.
2	UE Rx-Tx time difference measurement report is triggered by an explicit one-shot RRC request.
3	Periodic measurement reporting is supported
4	The periodicity of UE Rx-Tx time difference measurement is part of the RRC configuration.  
5     The periodicity value is selected by the gNB as part of periodic reporting configuration. Range for required periodicities can be decided by RAN2 and further confirmed with RAN1/RAN4 later, if needed

[bookmark: _Toc101650524]Adopt the text proposal to TS 38.214 V17.1.0 for UE Rx-Tx time difference measurement report.
	===============     Start of TP to TS 38.214 V17.1.0  ========================

9.1	PRS reception procedure for RTT-based propagation delay compensation

<Unchanged parts are omitted>
The UE assumes that the DL PRS from the serving cell is not mapped to any symbol that contains SS/PBCH block from the serving cell. 
The UE does not expect to be scheduled or configured for reception of any downlink channel or any other downlink signal(s) in the OFDM symbol(s) and PRBs of the DL PRS resource for RTT-based propagation delay compensation to be received.
[bookmark: OLE_LINK7]The UE is expected to receive the DL PRS for RTT-based propagation delay compensation only in RRC_CONNECTED state and within the DL active bandwidth part of the serving cell.
The UE may be configured to measure and report UE Rx-Tx time difference measurements, subject to UE capability. The UE Rx-Tx time difference measurement report can be a one-time report triggered by a RRC request, or be configured as periodic measurement report.

===============     End of TP to TS 38.214 V17.1.0  ========================







Feature lead view: The issue is valid and it seems some RAN1 spec on measurement report is needed similar as that for positioning. However, it is not clear whether some RAN2 specific terminology like RRC request is appropriate to be used in RAN1 spec or not. Some initial views from the preparation phase as below:

	Company
	View

	OPPO
	Ok to discuss, although it can be more appropriate for the proposed text to show up in RAN2 spec, because 
· For the “subject to UE capability”  in the 1st sentence, there is no such UE capability in RAN1 UE feature list. It could be in RAN2 spec set. 
· The 2nd sentence “The UE Rx-Tx time difference measurement report can be ...” describes a higher layer UE behavior. 
· RAN1 spec 38.214 mentions UE Rx-Tx time difference measurement because 38.214 needs to mention a) a UE capability of “up to 4 UE Rx-Tx time difference measurements corresponding to a single configured SRS (set)” and b) information fields in the Rx-Tx time difference measurement report where the information fields touched by 38.214 exclude Rx-Tx time difference itself. But both of purposes a) and b) do not apply for PDC case. So the similarity between positioning case and PDC case may not be as strong as it looks.    

	LG
	Fine to discuss. We think it would be sufficient to specify names of RRC parameters. It seems not necessary to describe how to trigger Rx-Tx time difference measurement which is higher layer UE behavior.

	New H3C
	Ok to discuss. If we aren’t sure whether measurement and report on Rx-Tx time difference is need or not, it is better to send LS to ask RAN2 for it.



Further feature lead view: Based on the feedback from the preparation phase, it seems the last part of the TP (i.e. The UE Rx-Tx time difference measurement report can be a one-time report triggered by a RRC request, or be configured as periodic measurement report.) is not needed even if we want to specify something in RAN1 specs, since terminology like “RRC request” looks like RAN2 terminology. In addition, OPPO may have a point that the RAN1 spec on measurement for positioning is needed because of capability on up to 4 UE Rx-Tx time difference measurements, thus the motivation for measurement for PDC seems not strong. In addition, it is noticed that the following is already captured in RAN2 spec.   

Section 5.1.1 TS 38.331 v17.0.0
	The network may configure the UE to report the following Rx-Tx time difference measurement information based on CSI-RS for tracking or PRS:
-	UE Rx-Tx time difference measurement result.



First round discussion
Based on the above analysis, the following questions are set for further discussion:

Question 3-1: Do you have any comments on the TP below? Specifically, 
· Do you think it is necessary to specify something for Rx-Tx time difference measurements in TS 38.214?  
· Are you ok to delete “The UE Rx-Tx time difference measurement report can be a one-time report triggered by a RRC request, or be configured as periodic measurement report” from the TP if we will specify something in RAN1 spec for the measurement report? 

	------------------------------    Start of TP to TS 38.214 V17.1.0  -----------------------------
9.1	PRS reception procedure for RTT-based propagation delay compensation
<omitted text>
The UE assumes that the DL PRS from the serving cell is not mapped to any symbol that contains SS/PBCH block from the serving cell. 
The UE does not expect to be scheduled or configured for reception of any downlink channel or any other downlink signal(s) in the OFDM symbol(s) and PRBs of the DL PRS resource for RTT-based propagation delay compensation to be received.
The UE is expected to receive the DL PRS for RTT-based propagation delay compensation only in RRC_CONNECTED state and within the DL active bandwidth part of the serving cell.
The UE may be configured to measure and report UE Rx-Tx time difference measurements, subject to UE capability. The UE Rx-Tx time difference measurement report can be a one-time report triggered by a RRC request, or be configured as periodic measurement report.
<omitted text>
---------------------------------    End of TP to TS 38.214 V17.1.0  -------------------------------------



	Company
	View

	Feature lead
	Please all check my analysis above to under the reasons to have these questions here better before commenting. 

	OPPO
	For the 1st question, the answer depends on what should be specified in 38.214. If the plan is just to add “The UE may be configured to measure and report something” without telling any further details relating to RAN1 behaviors, such sentence can be more appropriately in RAN2 spec, since the sentence is exactly about a RAN2 behavior on configuration. There seems no RAN1 behaviors in 38.214 requiring this sentence to show up in 38.214.   
For the 2nd question, we prefer NOT to mention in RAN1 spec how a higher layer report is sent in a higher layer mechanism (i.e., triggered by a higher layer event vs. following a higher layer periodicity).   
In summary, we do not see a text in proposed TP that has to be in 38.214. 

	Nokia/NSB
	On the 1st question we agree with OPPO, that it seems a bit strange to capture something to be measured, if that is not mentioned what is to be measured and no related behavior there in 38.214.
For the 2nd question,  the measurement behavior (RRC triggered and/or periodic) is up to RAN2 specification and should be described there. But there is no impact on 38.214 behavior. Therefore, should be not captured here. 
In short, we agree with OPPO that there seems to be needed nothing needed in 38.214.  

	ZTE
	The mentioned UE behavior is discussed by RAN2. It is higher layer procedure, which should be captured in RAN2 spec. We agree with OPPO and Nokia that nothing needs to be captured in 38.214.

	New H3C
	If we aren’t sure whether measurement and report on Rx-Tx time difference is need or not, it is better to send LS to RAN2 for this.

	vivo
	For 1st question, we share the same view with OPPO and Nokia.
For 2nd question, we agree with FL’s view that RAN2 terminology needn’t be captured in RAN1 spec. So, we are ok to delete ‘The UE Rx-Tx time difference measurement report can be a one-time report triggered by a RRC request, or be configured as periodic measurement report’.
So, no TP is needed. 

	LG
	We share OPPO and nokia’s view. The TP would be necessary only when related RAN1 behavior is introduced. 

	HW/HiSi
	1. We think it is unnecessary since part of this TP i.e. the configuration is already captured in 331, and we agree with OPPO that no RAN1 behavior here.
2. We prefer to delete this, since this one-time or periodic report by triggering or configuration depends on the RAN2 specification.

	Ericsson
	Our checking of 38.331 found the following:
	nr-dl-PRS-PDC-Info
Configures the DL PRS for propagation delay compensation. When configured, the UE measures the UE Rx-Tx time difference based on the reference signals configured in this field.



With the above, we are fine with majority view not to adopt the TP. 



Summary of the status question 3-1 based on inputs for the first round
FL: All companies are fine not to adopt the TP, so we can close this discussion of issue 2. Note that I don’t think we need any explicit conclusion on this in the chairman notes, so I will not recommend anything to Chairman for approval.   

Outcome of the email discussion  
Based on the discussion in this email thread, the following agreement was achieved:
Agreement
The text proposal in section 2.1.2 of R1-2205134 for TS 38.214 is endorsed for the editor’s CR.

	------------------------------    Start of TP to TS 38.214 V17.1.0  -----------------------------
9.1  PRS reception procedure for RTT-based propagation delay compensation
<omitted text>
A DL PRS resource is defined by:
-     nr-DL-PRS-ResourceID determines the DL PRS resource configuration identity. All DL PRS resource IDs are locally defined within the DL PRS resource set.
-     dl-PRS-SequenceID is used to initialize cinit value used in pseudo random generator as described in Clause 7.4.1.7.2 of [4, TS 38.211] for generation of DL PRS sequence for a given DL PRS resource.
-     dl-PRS-CombSizeN-AndReOffset defines the comb size of a DL PRS resource, where the allowable values are given in Clause 7.4.1.7.3 of [TS38.211], and the starting RE offset of the first symbol within a DL PRS resource in frequency. The UE may expect the same comb size to be configured for all DL PRS resources of the PRS resource set. The relative RE offsets of the remaining symbols within a DL PRS resource are defined based on the initial offset and the rule described in Clause 7.4.1.7.3 of [4, TS 38.211]. 
-     dl-PRS-ResourceSlotOffset determines the starting slot of the DL PRS resource with respect to corresponding DL PRS resource set slot offset.
-     dl-PRS-ResourceSymbolOffset determines the starting symbol of a slot configured with the DL PRS resource. 
-     dl-PRS-QCL-Info defines any quasi co-location information of the DL PRS resource with other reference signals. The DL PRS may be configured with QCL 'typeD' with a DL PRS in the same PRS resource set, or with rs-Type set to 'typeC', 'typeD', or 'typeC-plus-typeD' with a SS/PBCH Block from the serving cell.
---------------------------------    End of TP to TS 38.214 V17.1.0  -------------------------------------
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Appendix Agreements in the past meetings
RAN1#102-e
Agreements:
· Take the following use cases as the representative use cases for further study on propagation delay compensation enhancements in Rel-17. 
	User-specific clock synchronicity accuracy level 
	Number of devices in one Communication group for clock synchronisation
	5GS synchronicity budget requirement 
(note)
	Service area 
	Scenario

	2
	Up to 300 UEs
	≤900 ns          
	≤ 1000 m x 100 m
	· Control-to-control communication for industrial controller

	4
	Up to 100 UEs
	<1  µs
	< 20 km2
	· Smart Grid: synchronicity between PMUs



Agreements:
· 8*64*Tc/2 as the TA indicating error is assumed in the evaluation.

Agreements:
For 5GS synchronicity budget requirement, 
· One Uu interface is assumed for smart grid. 
· Two Uu interfaces are assumed for control-to-control.

Agreements:
For BS transmit timing error, further study the following three options: 
· Option 1: 65 ns 
· Option 2:±130ns for the indoor scenario and ±200ns for the smart grid scenario
· Option 3:82.5 ns

Agreements:
The value defined in Table 7.1.2-1 for initial transmit timing error (Te) in TS 38.133 should be considered for evaluation of the time synchronization.  

Agreements:
Asymmetry between downlink and uplink channel for control-to-control scenario is not considered.  

Agreements:
100 ns is assumed for BS detecting error.  

Agreements:
Timing advance adjustment accuracy defined in Table 7.3.2.2-1 in TS 38.133 is assumed for evaluation of the time synchronization.   
Agreements:
Both 15 kHz and 30 kHz are assumed for both control-to-control and smart grid for evaluation of the time synchronization.   

Agreements:
Send an LS to RAN2 with the content including      
· Inform RAN2 the two representative use cases concluded in RAN1 for further study;
· Ask RAN2 for input about Uu interface error budget for each of the two use cases;

Agreements:
The following options for propagation delay compensation are further studied in RAN1  
· Option 1: TA-based propagation delay
· Option 1a: Propagation delay estimation based on legacy Timing advance (potentially with enhanced TA indication granularity).

· Option 1b: Propagation delay estimation based on timing advanced enhanced for time synchronization (as 1a but with updated RAN4 requirements to TA adjustment error and Te)

· Option 1c: Propagation delay estimation based on a new dedicated signaling with finer delay compensation granularity (Separated signaling from TA so that TA procedure is not affected)

· Option 2: RTT based delay compensation:
· Propagation delay estimation based on an RAN managed Rx-Tx procedure intended for time synchronization (FFS to expand or separate procedure/signaling to positioning). 

Draft LS R1-2007445 is approved, with final LS in R1-2007446.

RAN1#103-e
[bookmark: OLE_LINK58]Agreements:
· Take 65 ns as the assumption of transmit timing error for evaluation of the overall time synchronization error for control-to-control. 
· Asymmetry between downlink and uplink channel for smart grid scenario is not considered. 
· TA adjustment accuracy is not considered for the evaluation of time synchronization error. 
· errorBS,DL,TX is included in the equation for calculating the overall time synchronization error. 

Agreements:
TA adjustment accuracy is not considered for the evaluation of time synchronization error. 

Agreements:
For evaluation of the overall time synchronization error for smart grid, companies can take one of the following two options as the assumption for BS transmit timing error:
· Option 1: 200 ns
· Option 2: 65 ns


RAN1#104-e
Agreements: Take ±100 ns as the assumption for downlink frame timing detection error (errorUE,DL,RX) at the UE for evaluation of the overall time synchronization error for TA based propagation delay compensation, if downlink frame timing detection error needs to be considered separately.
· Send a LS to RAN4 to ask for clarification on whether downlink frame timing detection error is included in Te or not
· In the LS, to include more details about option 1 (included) & option 2 (not included); also including the necessary background 
· FFS whether to apply the same value to RTT-based propagation delay compensation, and the corresponding condition (if any) if the same value will be applied

Decision: As per email posted on feb 5th, the draft LS is endorsed. Final LS is approved in R1-2102245.


RAN1#104b-e
Agreements: If downlink frame timing detection error needs to be considered separately from propagation delay estimation error, take ±100 ns as the assumption for downlink frame timing detection error (errorUE,DL,RX) at the UE for evaluation of the overall time synchronization error for RTT based propagation delay compensation
Agreements: Take the following equation for evaluation of the DL propagation delay estimation error for TA based propagation delay compensation:
[image: ]
· Either option 1 or option 2 below will be applied based on the RAN4 reply to RAN1 LS R1-2102245.    
[image: ]
· FFS whether errorBS,DL,TX in the above equation should be included or not. 

Agreements:
· Observation 1: Propagation delay compensation based on existing Rel-15/Rel-16 TA procedure and associated granularity, with no enhancements in RAN1, is sufficient for meeting the Uu interface synchronicity error budget in LS R2-2010837 for the smart grid scenario.  
· Observation 2: RAN1 needs to further study and specify the feasible enhancement (if any with RAN1 spec impact) for propagation delay compensation for control-to-control scenario, in order to meet the synchronicity budget of Uu interface in LS R2-2010837. 

Working assumption:
[image: ]
Agreement:
Take the following as the evaluation assumptions for both RTT-based PDC and TA-based PDC.   
· The UE may acquire an up-to-date PD estimation after waking up from DRX. This implies that gNB may signal an update timing advance value or complete a Rx-Tx measurement procedure.
· errorUE,DL,RX is based on other signals (e.g. CSI-RS) instead of SSB.
· errorBS, UL,RX iss based on other uplink signals instead of contention based PRACH, e.g. SRS.  
· Further study and specify new procedure/signaling (if necessary) to ensure that the PD estimation can be acquired after DRX for the adopted PDC method.

Agreement:
Existing DL reference signal(s) are used for Rx – Tx time difference estimation at UE side for RTT-based propagation delay compensation, if RTT-based propagation delay compensation is supported.   
· FFS whether PRS can be used for UE Rx – Tx time difference estimation or not  
· FFS which DL reference signal(s) to be used if/when PRS is not used

Conclusion:
· Leave it to RAN2 to decide whether to support UE based compensation and/or gNB based compensation for any propagation delay compensation method RAN1 may adopt for Rel-17, if applicable.


RAN1#106-e
Agreement
SRS can be used for Rx – Tx time difference estimation at gNB side for RTT-based propagation delay compensation, if RTT-based propagation delay compensation is supported.

Agreement
Send LS to RAN4 to ask for feedback on the following questions:
· Question 1: Is it feasible to support a smaller value than the current Te for the use of propagation delay compensation, assuming the existing conditions in TS 38.133 for Te requirement? If not, is it feasible under new conditions (e.g. using TRS instead of SSB)? If the answer is yes, please also provide feedback on how much it can be reduced at most.  
· Question 2: Is it feasible to introduce enhanced TA command indication granularity? If the answer is yes, please also provide feedback on how much it can be reduced at most (e.g. reduced to (1/16)* (16*64*Tc/2)) similar as the granularity for Rel-16 IAB based on the Timing Delta MAC CE and related condition.
· Note 1: The alternatives in the working assumption achieved in RAN1#104bis-e together with the examples in Table 4.2-2 will be included in the LS to give some background for RAN4 
· Note 2: The agreement “both SCS 15 kHz and 30 kHz are assumed for both control-to-control and smart grid for evaluation of the time synchronization” achieved in RAN1#102-e will be included in the LS for RAN4 information also. 
· Note 3: Inform RAN4 that the enhancements on Te and TA command indication granularity for propagation delay compensation may or may not have impact on normal TA related procedure, depending on which candidate option for TA-based PDC is adopted. Note that this is just for RAN4 information. 
· Note 4: Whether RAN1 will introduce specification enhancements is still undetermined.

Agreement
If RTT-based propagation delay compensation is supported, 
· CSI-RS for tracking (TRS) can be used for Rx – Tx time difference estimation at UE side, if PRS is not configured for the UE.
· PRS can be used for Rx – Tx time difference estimation at UE side, if PRS is configured for the UE.  

Agreement
Send LS to RAN4 to ask for defining the following for RTT-based propagation delay compensation, if RTT-based propagation delay compensation is supported.   
· UE Rx-Tx time difference measurement accuracy errorUE,RxTxDiff based on CSI-RS for tracking
· gNB Rx-Tx time difference absolute accuracy errorUE,RxTxDiff based on SRS

R1-2108513	Feature lead summary on propagation delay compensation enhancements	Moderator (Huawei)

Agreement
Support the following configurations for RTT-based propagation delay compensation, if RTT-based propagation delay compensation is supported.  
· At least one CSI-RS for tracking (TRS) configuration for Rx – Tx time difference estimation at UE side if PRS is not configured
· At least one SRS configuration for Rx – Tx time difference estimation at gNB side

Agreement
If RTT-based propagation delay compensation is supported and performed at the UE side, the Rx-Tx measurement report provided from the gNB to the UE should include at least:  
· gNB Rx-Tx time difference at a given granularity
· FFS whether to include SRS-Resource-ID

Agreement
Take the following two alternatives as the equation for evaluation of the overall time synchronization error for RTT-based propagation delay compensation. RAN1 to select one of the alternatives in RAN1#106bis-e.
· Alt. 1: 
[image: ]

·  is to reflect the error due to indication granularity of Rx-Tx time difference
·  and  reflects the measurement inaccuracy of gNB Rx-Tx time difference, and the measurement inaccuracy of UE Rx-Tx time difference, respectively. 
· Note: The equation may be updated after clarification on the gNB TX-RX timing difference and UE TX-RX timing difference
· Alt. 2: 
[image: ]
·  is to reflect the error due to indication granularity of Rx-Tx time difference
· Note: Alt.2 assumes that gNB can coordinate the time of TA procedure and the time of PD compensation, so that the DL frame timing error and BS transmit timing error for propagation delay estimation is correlated to (e.g. the same as) that for the transmission of RRC signaling carrying the reference time clock
Note: FFS whether / how to handle inconsistent RTT measurement in gNB and UE due a change of uplink TX timing

R1-2108618 Draft LS on TA-based propagation delay compensation 	Moderator (Huawei)
Decision: The draft LS is endorsed with the following note
· [bookmark: OLE_LINK38]Note: It’s pending further discussion in RAN1 whether the WA is to be confirmed including which alternative is to be selected
Final LS is approved in R1-2108635. 

RAN1#106bis-e
Agreement
For evaluation of the overall time synchronization error for RTT-based propagation delay compensation,
· Alt.1 for RTT-based PDC
Agreement
For evaluation of the overall time synchronization error for TA-based propagation delay compensation,
· Alt.1 for TA-based PDC
Agreement
For evaluation of the overall time synchronization error for RTT-based propagation delay compensation with Alt.1, it is assumed that 
· The UE Rx-Tx time difference measurement accuracy based on PRS defined in Table 10.1.25.2-2 in TS 38.133 v17.3.0 is taken as the reference for the UE Rx-Tx time difference measurement accuracy 
· The gNB Rx-Tx time difference accuracy based on SRS for positioning defined in Table 13.2.2.2-1 in TS 38.133 v17.3.0 is taken as the reference for the gNB Rx-Tx time difference accuracy based on SRS for PDC 

Agreement
For RTT-based PDC, only a single pair of CSI-RS for tracking (TRS)/PRS and SRS configuration, i.e. one CSI-RS for tracking (TRS)/PRS configuration for Rx – Tx time difference estimation at UE side and one SRS configuration for Rx – Tx time difference estimation at gNB side, is configured for PDC in Rel-17, if RTT-based PDC is supported.

Agreement
If RTT-based propagation delay compensation is supported and performed at the gNB side, the Rx-Tx measurement report provided from the UE to the gNB should include at least:  
· UE Rx-Tx time difference at a given granularity

Conclusion
When evaluating enhanced TA-based PDC, there is no need to replace Te by TA adjustment error.

Agreement
Send an LS to RAN2 and CC RAN4 with the content including:
· The latest available status on PDC methods in RAN1, e.g. key agreements achieved for TA-based PDC and RTT-based PDC. 

R1-2110594	Draft LS on propagation delay compensation	Huawei
Decision: The draft LS is endorsed. Final version is approved in R1-2110647.

Agreement
For evaluation and comparison of enhanced TA-based PDC and RTT-based PDC, the timing detection error = 0.5/(RS BW) = 0.5/(N_PRB*12*SCS) can be used to achieve  and , if needed in the evaluation equation separately, where N_PRB is the number of PRBs of the RS bandwidth used in the detection by UE and gNB, respectively.
· Note: Detection error achieved by evaluations is not precluded if available. 

Agreement
If enhanced TA-based PDC with reduced Te based on TRS is supported in Rel-17, one CSI-RS for tracking (TRS) configuration is configured for enhanced TA-based PDC.
· FFS whether/how to configure UL signal for enhanced TA-based PDC 
Agreement
If enhanced TA-based PDC with enhanced TA command indication granularity is supported in Rel-17, 
· The enhanced TA command indication granularity introduced for enhanced PDC is applied for PDC purpose, which doesn’t have impact on normal TA procedure, i.e. normal TA procedure will still follow the existing TA command indication granularity. 
Agreement
If RTT-based propagation delay compensation is supported, the Rx-Tx time difference is reported with granularity 2k*Tc, where k is an integer satisfying 0<=k<=5.   
· FFS the value of k
· FFS the reporting range of Rx-Tx time difference measurement for PDC

RAN1#107-e
Agreement
If RTT-based PDC is supported, a single granularity 32Tc (i.e. k=5) is supported for Rx-Tx measurement report. 

Agreement
For Rel-17 
· Support RTT-based PDC method 
· Support PDC method based on legacy TA-based mechanism
· No RAN1/RAN4 specification impact expected
Agreement
For RTT-based PDC, existing definitions of UE Rx – Tx time difference (i.e. section 5.1.30 in TS 38.215) and gNB Rx – Tx time difference (i.e. section 5.2.3 in TS 38.215) are reused, with updates at least to reflect the single pair of TRS/PRS and SRS configured for RTT-based PDC.

Agreement
Send an LS to RAN2 and RAN4 with the content including:
· The agreements made in RAN1#107-e for propagation delay compensation.
· Ask RAN4 to define the following for RTT-based propagation delay compensation:
· UE Rx-Tx time difference measurement accuracy based on CSI-RS for tracking
· UE Rx-Tx time difference measurement accuracy based on PRS (including reuse existing spec if appropriate)
· gNB Rx-Tx time difference absolute accuracy based on SRS (including reuse existing spec if appropriate)
· Inform RAN4 that enhanced TA-based PDC with reduced Te and enhanced TA command granularity is precluded in RAN1.

Conclusion
For RTT-based PDC, it is assumed that the transmission of DL TRS/PRS, UL SRS and reference time information are associated with a same TRP.
Note: No RAN1 specification impact is expected for this conclusion

Agreement
For RTT-based propagation delay compensation, the Rx-Tx time difference is reported via RRC signalling.

Conclusion
The reporting range of Rx-Tx time difference measurement for RTT-based PDC is up to RAN4.

R1-2112729	Draft LS on propagation delay compensation	Huawei
Decision: As per email decision posted on Nov 20th, the draft LS is endorsed. Final LS to RAN2/RAN4 is approved in R1-2112834.


RAN1#107bis-e
Conclusion
SRS for positioning is not supported for RTT-based PDC, regardless of whether TRS or PRS is used for RTT-based PDC.

Conclusion
Measurement gaps should not be mandatory for a UE to process PRS for PDC purposes.

Agreement:
Add dl-PRS-ResourceRepetitionFactor-r16 and dl-PRS-ResourceTimeGap-r16 in the RRC parameters list for RTT-based PDC

Agreement:
Include dl-PRS-ResourceBandwidth-r16 and dl-PRS-StartPRB-r16 in NR-DL-PRS-Resource-r16 for the PRS configuration for RTT-based PDC.

Agreement
Add new “usage-pdc-r17” field to SRS-ResourceSet to indicate that this ResourceSet is used for PDC purpose, meanwhile also indicate that this ResourceSet is used for other purpose by usage. 

Agreement
· Alt.2: No need to add new “pathlossReferenceRS-PDC-r17” field to SRS-ResourceSet to indicate a reference signal (e.g. a CSI-RS config or a SS block or a DL-PRS config) to be used for SRS path loss estimation. 
· Note: With Alt.2, the existing RRC parameter PathlossReferenceRS-Config is used to indicate a reference signal (e.g. a CSI-RS config or a SS block) to be used for SRS path loss estimation.  

Working Assumption
· Alt.1: Add new “spatialRelationInfo-PDC-r17” field to SRS-Resource to indicate the spatial relation between a reference RS and the target SRS, with spatialRelationInfo-PDC-r17 as below: 
spatialRelationInfo-PDC-r17 ::=     SEQUENCE {
    referenceSignal                     CHOICE {
        ssb-Index                           SSB-Index,
        csi-RS-Index                        NZP-CSI-RS-ResourceId,
dl-PRS-PDC                          nr-DL-PRS-ResourceID-r16
        srs                                 SEQUENCE {
            resourceId                          SRS-ResourceId,
            uplinkBWP                           BWP-Id
        }
    }
}
Note: RAN1 does not pursue further optimization for SRS configuration with legacy usage and meanwhile with PRS as spatial relation source.


Conclusion
For PDC method based on legacy TA-based mechanism, the TA value for PDC is the timing advance value associated with the PTAG of MCG.

Agreement
"dl-PRS-PointA-r16" is not included for the PRS configuration for RTT-based PDC.
· Note: RAN1 specification change is expected 

Agreement
“dl-PRS-ResourcePower-r16” from 37.355 is not included in the RRC parameters list for PRS configuration for RTT-based PDC.

Conclusion
There is no consensus to introduce new RRC parameter “DL-PRS-PDC-QCL-Info” to specify the QCL indication with other DL reference signals, for DL PRS configuration for PDC. 

RAN1#108-e
Agreement
Do not include dl-PRS-ID for the PRS configuration for RTT-based PDC. 
· Detailed clarification(s) for the exception handling in TS 38.214 are up to the editor.

Agreement
Do not include NR-DL-PRS-SFN0-Offset for the PRS configuration for RTT-based PDC. 
· Detailed clarification(s) for the exception handling in TS 38.214 if necessary are up to the editor.

Agreement
Clarify in TS 38.214 that dl-PRS-CombSizeN-AndReOffset is used instead of dl-PRS-CombSizeN for the PRS reception for PDC. 
· Detailed change(s) are up to TS 38.214 editor.

Conclusion
Do not support any modification to the existing MAC CE(s) for spatial relationship derivation for SRS in Rel-17 IIoT/eURLLC WI, regardless of whether the working assumption on spatial relationship for SRS is confirmed or not.

Agreement 
For PDC purpose, the UE is not expected to measure DL PRS outside the active BWP.

Agreement 
Do not include dl-PRS-SubcarrierSpacing and dl-PRS-CyclicPrefix for the PRS configuration for RTT-based PDC. 
· PDC PRS share the same subcarrier spacing and cyclic prefix as the downlink active BWP of the serving cell. Detailed spec change(s) are up to editor(s).

Agreement 
UE does not expect to be configured with different dl-PRS-StartPRB-r16 or different dl-PRS-ResourceBandwidth-r16 for any two PDC PRS resources. 

Conclusion
No need to include time stamp in the measurement report of Rx-Tx time difference for PDC. 

Agreement 
For RTT-based PDC, the UE is expected to receive PRS only in RRC_CONNECTED mode. 
· Spec change if any is up to the editor 
 
Agreement 
The following text proposal is endorsed for the editor’s CR on TS 38.211.
	 

---------------------------------Start of Text Proposal to TS 38.211 v17.0.0-----------------------
7.4.1.7.3    Mapping to physical resources in a downlink PRS resource
For each downlink PRS resource configured, the UE shall assume the sequence  is scaled with a factor  and mapped to resources elements  according to 
<Unchanged parts are omitted>

If the downlink PRS resource is configured for RTT based propagation delay compensation as described in clause 9 of [6, TS 38.214], the reference point for  is subcarrier 0 in common resource block 0; Otherwise, the The reference point for  is the location of the point A of the positioning frequency layer, in which the downlink PRS resource is configured where point A is given by the higher-layer parameter dl-PRS-PointA.
< Unchanged parts are omitted >
--------------------------------- End of Text Proposal to TS 38.211 v17.0.0-----------------------


 
Agreement 
Update the description for dl-PRS-StartPRB-r16 as highlight in Red below: 
· This field specifies the start PRB index defined as offset with respect to subcarrier 0 in common resource block 0.
 
Agreement 
The following text proposal is endorsed for the editor’s CR on TS 38.211.
	
---------------------------------Start of Text Proposal to TS 38.211 v17.0.0-----------------------
7.4.1.7.3    Mapping to physical resources in a downlink PRS resource
For each downlink PRS resource configured, the UE shall assume the sequence  is scaled with a factor  and mapped to resources elements  according to 
<Unchanged parts are omitted>

-     the comb size  is given by the higher-layer parameter dl-PRS-CombSizeN-AndReOffset for a downlink PRS resource configured for RTT-based propagation delay compensation and otherwise given by the higher-layer parameter dl-PRS-CombSizeN, such that the combination  is one of {2, 2},{4, 2}, {6, 2}, {12, 2}, {4, 4}, {12, 4}, {6, 6}, {12, 6} and {12, 12}
<Unchanged parts are omitted>

7.4.1.7.4    Mapping to slots in a downlink PRS resource set
For a downlink PRS resource in a downlink PRS resource set, the UE shall assume the downlink PRS resource being transmitted when the slot and frame numbers fulfil
<Unchanged parts are omitted>
For a downlink PRS resource in a downlink PRS resource set configured for RTT-based propagation delay compensation, the UE shall assume the downlink PRS resource being transmitted as described in clause 9 of [6, TS 38.214]; otherwise, the UE shall assume the downlink PRS resource being transmitted as described in clause 5.1.6.5 of [6, TS 38.214].
< Unchanged parts are omitted >
--------------------------------- End of Text Proposal to TS 38.211 v17.0.0-----------------------


 
R1-2202813	Feature lead summary#4 on propagation delay compensation enhancements	Moderator (Huawei)

Agreement 
The following working assumption made in RAN1#107b-e is confirmed with modification in BLUE/RED: 
	Working Assumption
Alt.1: Add new “spatialRelationInfo-PDC-r17” field to SRS-Resource to indicate the spatial relation between a reference RS and the target SRS, with spatialRelationInfo-PDC-r17 as below: 
spatialRelationInfo-PDC-r17 ::=     SEQUENCE {
    referenceSignal                     CHOICE {
        ssb-Index                           SSB-Index,
        csi-RS-Index                        NZP-CSI-RS-ResourceId,
dl-PRS-PDC                          nr-DL-PRS-ResourceID-r16
        srs                                 SEQUENCE {
            resourceId                          SRS-ResourceId,
            uplinkBWP                           BWP-Id
        }
    }
}
Note: RAN1 does not pursue further optimization for SRS configuration with legacy usage and meanwhile with PRS as spatial relation source. 
Note 1: spatialRelationInfo-PDC-r17 is present in case of resourceType=periodic and usage-pdc-r17=True in the SRS-ResourceSet, otherwise the field is absent. (Note 1 will be reflected in the RRC parameter design and the spec changes if any are up to editor). 
Note 2: UE doesn’t expect to be configured with DL PRS for PDC as the spatial relation reference signal of SRS for PDC, if DL PRS for PDC is not configured for the UE 
Note 3: It is not intended to change the MIMO framework due to allowing DL PRS for PDC as one of the candidate spatial relation reference signals for SRS for PDC. It is up to gNB implementation to ensure appropriate configuration(s). 
· UE does not expect to be configured with SRS that has PRS as spatial relation source RS and meanwhile is the spatial relation source RS for other uplink channel(s)/signal(s). No specification change is needed.
Note 4: Whether/how to update FG 25-19a can be further discussed in UE feature session, e.g. add either a new component under FG 25-19a or a new FG to enable UE capability reporting for the support of DL PRS for PDC as the spatial relation reference signal for periodic SRS for PDC. 



Agreement 
For a UE configured with DL PRS for RTT-based PDC, the UE doesn't expect to be configured/scheduled to receive any other DL channel/signal in the PRBs that overlap those of the DL PRS for PDC in the OFDM symbols occupied by the DL PRS for PDC.
· Spec change(s) if any is up to the editor 
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m NR-DL-PRS-PDC-ResourceSet field descri
i di-PRS-ResourceBandwidth.
This field specifies the number of PRBs allocated for all the DL-PRS Resource (allocated DL-PRS bandwidth) in multiples of 4 PRBs in this resource set. All DL-PRS Resources of
the DL-PRS-PDC Resource Set have the same bandwidth. Integer value 1 corresponds to 24 PRBs, value 2 corresponds to 28 PRBs, yalue 3 corresponds to 32 PRBs and so on..

jons.

[ di-PRS-StartPRE.

This field specifies the start PRB index defined as offset with respect to subcarrier 0 in common resource block 0 for the DL-PRS Resource. All DL-PRS Resources of the DL-PRS-
PDC Resource Set have the same value of d-PRS-StartPRB .

" numSymbols
This field specifies the number of symbols per DL-PRS Resource within a slot..
| periodicityAndOffset.

“This field specifies the periodicity of DL-PRS allocetion in siots and the slot offset with respac to SEN #0 slet #0n the PCell where the DL-PRS-PDG Reseurce Setis configured

(i.e., slot where the first DL-PRS Resource of DL-PRS-PDC Resource Set occurs).

= repetitionFactor.
This field specifies how many times each DL-PRS Resource is repeated for a single instance of the DL-PRS Resource Set. It is applied to all resources of the DL-PRS Resource
Set. Enumerated values n2, nd, n6, ng, n16, n32 correspond to 2, 4, 6, &, 16, 32 resource repatitions, respectively. If this field is absent, the value for dI-PRS-
ResourceReptitionFactor is 1 (i.e., no resource repetition).
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= ReferenceTimelnfo field descriptions

i referenceSFN.
This field indicates the reference SFN corresponding fo the reference time information. If referenceTimelnfo field is received in DLinformationTransfer message, this field indicates





