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Introduction
RAN1 has send an LS to RAN2 in R1-2112834 and started the discussion on RRC parameters to reflect the agreements so far. The latest output from the RRC discussion has been captured in R1-2112978, from where all parameters marked as unstable has been removed before the list of parameters was send out to the relevant WGs. In this t-doc we will discuss the open issues causing these parameters to be marked as “unstable” and propose compromise solutions in the attempt to allow RAN1 to finalize their contribution to PDC as well as the incoming RAN4 LS.
In this t-doc we will discuss the following issues:
· Whether or not SRS for Positioning should be supported for PDC and whether or not PRS/SRS for Positioning should be intercompatible with CSI-RS/SRS.
· Which PRS parameters is needed for PDC.
· RAN1 received a reply LS from RAN4 on enhanced TA-based PDC in R1-2200011, which does not seem to require further RAN1 action, as also discussed below. 
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Considerations on support for SRS for PDC
From the discussion phase on PDC RRC parameters we have seen two different directions:
· Alternative 1. Add a usage indicator to SRS-ResourceSet to indicate that this ResourceSet is used for PDC purposes.
· Alternative 2. Introduce a new SRS-PDCResourceSet to make an SRS variant that is dedicated for SRS purposes. 
Neither of the two options addresses whether SRS-PosResourceSet should also be supported (i.e. adding another usage indicator, or an (additional) SRS-PDCResourceSet.
Alternative 1 is what the FL has proposed in the RRC discussion phase. In this option, it is proposed to reuse SRS-ResourceSet for PDC purposes by adding a usage indicator “usage-r17” of type PDC indicator to it to mark that this SRS-ResourceSet. The benefits of Alternative 1, is a very low specification impact, while the drawback is that a SRS-ResourceSet marked to be used for PDC only would occupy an SRS-ResourceSet that could otherwise be used for other purposes such as beam management or similar. In our view, in this option it should be made clear that the usage for PDC should not mean that it cannot be used for anything else and hence PDC usage indicator could be a separate and new usage-pdc-r17. 
Alternative 2 is the alternative approach that was brought up during the RRC discussion phase. The benefit of this alternative is that SRS for PDC is a separate SRS-ResourceSet IE variant, which means that it would not be affecting (directly) other SRS configurations. The drawback is that the specifications will then have yet another SRS-ResourceSet variant.
The discussion on these two alternatives gets a bit more complicated when it is considered whether SRS for Positioning should be supported for PDC purposes. As we see it, there is nothing on the air interface preventing the use of SRS for Positioning for PDC purposes as well. But, as pointed out by the FL, SRS for Positioning cannot be directly reused if it cannot be guaranteed that a PRS reference signal from the serving cell is available as per the existing options in SRS-SpatialRelationInfoPos-r16. To address this, three options for a solution can be considered:
· Option 1. Restrict that SRS for Positioning can only be used together with PRS.
· Option 2. Specify a separate SRS-PDCPosResourceSet based on SRS for Positioning. 
· Option 3. Do not support SRS for Positioning for PDC purposes.

Both Option 1 and Option 3 will result in a restriction that a UE supporting both PDC and a Positioning service, will need to be configured with two different SRS-ResourceSet, which in some cases would be a waste of SRS air interface resources. Option 2 would result in a up to two versions of an SRS-ResourceSet (depending on which alternative is selected above), which would make the standard unnecessarily complicated. 
Observation 1: A simple solution to work around issues for supporting SRS for Positioning can be to restrict SRS for Positioning to be used for PRS only, for the purpose of PDC (i.e. no CSI-RS + SRS for Positioning). 
With the aim of simplifying the standardization effort, we prefer Option 1, if it is decided to support SRS for Positioning as it can be a good compromise as it can be assumed that a device that supports SRS for Positioning would also support reception of PRS. 
Proposal 1: If SRS for Positioning is supported for RTT-based PDC purposes, it should be restricted to be used only along with PRS.
Following this line of thought, we would prefer Alternative 1 over Alternative 2, hence adding a usage-pdc-r17 field to SRS-ResourceSet and (if supported) SRS-PosResourceSet.
Proposal 2: To indicate which SRS-ResourceSet is used for PDC purposes (on top of its original purpose), a usage-pdc-r17 field is added to SRS-ResourceSet and (if supported) SRS-PosResourceSet.

PRS parameters to reuse in PRS-PDC
The second topic that was discussed during the RRC discussions was on PRS parameters, and which ones to keep and dismiss when introducing PRS configuration into RRC specifications for PDC purposes. The three unstable parameters and our judgement on their need is:
· dl-PRS-ResourceRepetitionFactor-r16. Indeed useful for coverage limited use cases, or when extended coverage is needed for PRS. We don’t think that is the case when the UE only needs PRS from the serving cell, so we propose to not include this.
· dl-PRS-ResourceTimeGap-r16. This parameter is only needed if dl-PRS-ResourceRepetitionFactor-r16 is provided, as it indicates the time between the same PRS Resource ID is repeated. 
· dl-PRS-ResourcePower-r16. This specifies the transmission power for the PRS signal, which is useful for PL estimation based on PRS transmitted from neighbour cells. For PRS used for PDC, it would be sufficient to give the UE the PRS transmission power relative to another DL RS (e.g. SSB).

Proposal 3: For the PRS for PDC configuration, do not include dl-PRS-ResourceRepetitionFactor-r16, dl-PRS-ResourceTimeGap-r16 or dl-PRS-ResourcePower-r16 from 37.355 in the PRS PDC configuration in 38.331.
Additionally, it will need to be discussed if same processing constraints as present for PRS for Positioning also applies for PRS for PDC purposes. For example 38.214 states that: “UE is not expected to process DL PRS without configuration of measurement gap”, which we think is an undesired property considering the IIoT use case and that the PRS transmission only comes from the serving cell. 
Proposal 4: Measurement gaps should not be mandatory for a UE to process PRS for PDC purposes.

Incoming RAN4 reply LS on TA-based PDC (in R1-2200011)
RAN1 requested feedback from RAN4 in R1-2108635 on possible enhancements to TA-based PDC and received the reply LS in R1-2200011. 
As during RAN1#107-e it was decided to support only TA-based PDC based on legacy TA mechanism (without any additional enhancements), the feedback received from RAN4 does not require any additional work on the RAN1 and RAN4 side for the support of TA-based PDC. Moreover, as RAN1 already informed the related RAN1#107-e decision in the LS to RAN2 & RAN4 in R1-2112834 to not further pursue enhanced TA-based PDC, there seems to be no need to further discuss or react on this LS. 
Observation 2: There is no further RAN1 actions needed on the incoming LS from RAN4 in R1-2200011, as enhanced TA-based PDC is not supported in Rel-17 and RAN4 has been informed about the related decision already in the LS to RAN2 / RAN4 in R1-2112834.
 
Conclusion
In this t-doc we have discussed the remaining open issues on PDC to be handled by RAN1. In summary, we made the following observations and proposals:
Observation 1: A simple solution to work around issues for supporting SRS for Positioning can be to restrict SRS for Positioning to be used for PRS only, for the purpose of PDC (i.e. no CSI-RS + SRS for Positioning). 
Proposal 1: If SRS for Positioning is supported for RTT-based PDC purposes, it should be restricted to be used only along with PRS.
Proposal 2: To indicate which SRS-ResourceSet is used for PDC purposes (on top of its original purpose), a usage-pdc-r17 field is added to SRS-ResourceSet and (if supported) SRS-PosResourceSet.
Proposal 3: For the PRS for PDC configuration, do not include dl-PRS-ResourceRepetitionFactor-r16, dl-PRS-ResourceTimeGap-r16 or dl-PRS-ResourcePower-r16 from 37.355 in the PRS PDC configuration in 38.331.
Proposal 4: Measurement gaps should not be mandatory for a UE to process PRS for PDC purposes.
Observation 2: There is no further RAN1 actions needed on the incoming LS from RAN4 in R1-2200011, as enhanced TA-based PDC is not supported in Rel-17 and RAN4 has been informed about the related decision already in the LS to RAN2 / RAN4 in R1-2112834.


