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Introduction
In RAN1#109-e, the following paper provided input on PRS reception without TDD configuration.
[1] R1-2204922	PRS reception without TDD configuration	Huawei, HiSilicon

It was observed in [1] that the existing specification text for handling PRS reception in dynamic/semi-static slot format configurations was intended for reception in the serving cell, for which the UE is aware of the slot format.  However, there are cases were there can be PRS configured in a frequency layers entirely outside of the serving cell.  [1] proposes to resolve the issue by specifying signalling of the TDD configuration for each TRP to the LMF. 
The following observation are drawn:
Observation 1: The existing PRS reception versus the slot format is intended for the case when serving cell is concerned, in which case the semi-static slot format and/or the dynamic SFI can be available at the UE.
Observation 2: It is possible that some positioning frequency layers does not contain any PRS from the serving cell.
Observation 3: The serving cell slot format may not be applied to the positioning frequency layers that do not contain the PRS from the serving cell.

The following proposals are given:
Proposal 1: RAN1 to clarify that for Rel-16, on positioning frequency layers that do not contain the PRS from any serving cell, UE may assume the symbol as DL/FL that is configured for PRS reception.
Proposal 2: RAN1 to discuss whether the following change is adopted in Rel-17:
	Introduce the TDD configuration in the assistance data
· The TDD configuration is provided per TRP or per positioning frequency layer, which is common for all TRPs within a positioning frequency layer.
· For the TDD configuration of the non-serving cell, UE may receive the PRS on DL/FL symbols.
· UE capability for TDD configuration is introduced for backward compatibility.
· Introduce the NRPPa signaling for LMF to obtain the TDD configuration from each TRP.



This paper provides the moderator summary of PRS reception without TDD configuration, subject to the following email discussion.
[109-e-R16-Pos-01] Email discussion/approval on PRS reception without TDD configuration, for Rel-16 for proposal 1 in R1-2204922, and for Rel-17 for proposal 2 in R1-2204922, by May 13 – Su (Huawei)



PRS measurement without TDD configuration
Rel-16 behaviour
Round 1
The proposal from [1] is directly copied for comments.
Proposal 2.1.1-1 
RAN1 to clarify that for Rel-16, on positioning frequency layers that do not contain the PRS from any serving cell, UE may assume the symbol as DL/FL that is configured for PRS reception.
	Company
	Yes/No
	Comments

	Qualcomm
	No
	Thanks for the discussion. The agreements that were posted in [1] are all before we agreed that in NR Rel-16, only MG-based PRS processing is supported. Specifically, the agreements are up to RAN1 #100, and then  in 101 we agreed that the UE will not process DL PRS unless there is MG. 
Agreement:
· UE is not expected to process DL PRS without configuration of measurement gap in Rel-16
· RAN1 assumes that no RAN4 requirements are to be defined for the case w/o configured measurement gap in Release 16
· Inform RAN4 about this agreement

In other words, all these agreements, and text in 38.213, the DL/UL/FL determinations with or without SFI, don’t have any impact on what the UE is expected to process in NR Rel-16. Based on RAN4, during a MG (this is just an example from 38.133):
[bookmark: _Hlk52185914]-     is not required to conduct reception/transmission from/to the corresponding NR serving cells for SA (with single carrier or CA configured) except the reception of signals used for RRM measurement(s), PRS measurement(s) and the signals used for random access procedure according to [7].
Therefore, we believe no further clarification is really needed in this topic. The UE will gets the assistance data from the LMF, and will get an MG configuration (a per-UE configuration actually in NR Rel-16). It measures the PRS within the configured MG, independent of whether/what the TDDslotconfig says, or whether an SFI was received or not, or whether the UE was scheduled SRS, PUSCH, etc. 

	ZTE
	No
	We fully agree with QC’s comments. In Rel-16, PRS is only measured inside MG which is dedicated for PRS measurement, no UL signaling inside MG. That is, when UE performs PRS measurement inside MG, UL-DL TDD configuration is invalid. Hence, we think the PRS related description in TS 38.213 is actually meaningless. 

	Huawei, HiSilicon
	Yes
	We disagree with the comments from Qualcomm because of the following reasons.
On TDD configured UL symbols, gNB will not transmit PRS at all (because that is not possible), and given that we have every large repletion number, it is very likely that the some repletion will appear on UL symbols. Even if UE is doing PRS measurement inside the MG, UE should take that into account because some PRS repetition will never ever be transmitted by the gNB in the first place.
Second, the UL symbols, it is possible that other UEs may transmit UL, and the UE attempting to receive PRS within the MG will experience strong cross-link interference.
Above reason still makes the specification effort in TS 38.213 still useful in Rel-16.

Having the above proposal, we want to make sure that UE does not need to care about the positioning frequency layers that no TDD configuration is available, because it is too late to define a new UE behavior. However, UE ignoring the TDD configuration that is available on the frequency layers is not true, and not spec compliant.



FL comments
It appears that companies are not aligned with the intention of change. The FL would suggest  to have a second round discussion.

Round 2
Proposal 2.1.2-1 
· With regards to the UE behavior of receiving PRS from the serving cell and PRS from neigbhouring cells on the same positioning frequency layers that are overlapped with semi-static UL symbols on the serving cell, e.g. for the case of a longer PRS repetition than the TDD switching period of the serving cell, RAN1 to select one of the following three alternatives.
· Alt. 1: The current specs are clear that UE will NOT receive PRS on UL symbols in the measurement gap and no additional clarification is needed.
· Alt. 2: The current specs are clear that UE will receive PRS on UL symbols in the measurement gap and no additional clarification is needed.
· Alt. 3: Companies are encouraged to check the implementation and may come back to the issue in the future meetings.
	Company
	Yes/No
	Comments

	Qualcomm
	Alt. 2 (MG-based PRS Processing)
	MG-based PRS processing is clear in RAN4 (snapshot of one of the related sentences from 38.133):
-     is not required to conduct reception/transmission from/to the corresponding NR serving cells for SA (with single carrier or CA configured) except the reception of signals used for RRM measurement(s), PRS measurement(s) and the signals used for random access procedure according to [7].

	ZTE
	Alt.2 
	

	Huawei, HiSilicon
	Alt.1 (MG-based PRS processing)
	On UL symbols, gNB cannot transmit any DL-PRS, which means that PRS is already punctured by the UL configuration. We do not see any reason why UE should receive it.
The procedure is specified in TS 38.213.

Likewise, on SSB symbols, UE is not expected to receive PRS, which is specified TS 38.211.

	CATT
	Alt.4 (New added)
	In our point of view, UE will not receive PRS from the serving cell on UL symbols, and can receive PRS from neighboring cells on UL symbols, since the neighboring cells may be configured with DL symbols on the UL symbols of the serving cell.
So we prefer the following new added Alt.4:
Alt. 4: The current specs are clear that a UE will NOT receive PRS from the serving cell, and it may receive PRS from neighboring cells on the UL symbols on the serving cell in the measurement gap and no additional clarification is needed.



[bookmark: _GoBack]FL comments
All companies are saying the spec is clear, but have different interpretations of the UE behaviour.
Qualcomm, ZTE think that spec allows UE to receive PRS on UL symbol
Huawei, HiSilicon think that TDD configuration does not allow gNB to transmit PRS on UL symbols
CATT think that UE may not receive PRS from the serving cell on serving cell UL symbols, but may receive PRS from neighbouring cells on serving cell UL symbols.
From FL perspective, given the deadline already passed, I think more time is needed for companies to further check the implementation, and assume a reasonable UE behaviour considering that this is about Rel-16 specification.
This discussion can be closed.

Rel-17 behaviour
Round 1
The proposal from [2] is directly copied for comments.
Proposal 2.2.1-1
RAN1 to discuss whether the following change is adopted in Rel-17:
	Introduce the TDD configuration in the assistance data
· The TDD configuration is provided per TRP or per positioning frequency layer, which is common for all TRPs within a positioning frequency layer.
· For the TDD configuration of the non-serving cell, UE may receive the PRS on DL/FL symbols.
· UE capability for TDD configuration is introduced for backward compatibility.
· Introduce the NRPPa signaling for LMF to obtain the TDD configuration from each TRP.



	Company
	Yes/No
	Comments
Including views on the TDD configuration provision per TRP or per positioning frequency layer

	Qualcomm 
	No
	Assuming we are discussing about the MG-less PRS processing feature, we tend to believe that the intention of this proposal is to do an optimization which could potentially be avoided with network planning and correct network configuration. 
Specifically, going back to LTE, the TDD config was added due to the following reason:
· The LTE PRS was defined with FDD in mind, where there is a start subframe and a length (occasion) of “N_PRS consecutive DL subframes.” This same interpretation was then also used for TDD, and results in the problem that the “total length” of a PRS occasion depends on the TDD format.   
· Below is a configuration used in the OTDOA test cases for TDD:
· uplink-downlink configuration = 3 , IPRS = 9 (= “PRS subframe offset”), NPRS = 6 (= number of PRS subframes).
· The positioning occasion consists of 6 consecutive downlink subframes, but there are uplink and special subframes in between. That is, the total PRS “window” is 10 subframes long, and the UE need to know where the DL subframes are in this window (which requires knowledge of the TDD configuration (if not the same as the serving cell)). 
So it was really a problem of “definition of an LTE PRS configuration Parameter”. Such problem does not exist in NR, so we don’t see the clear need of this proposal.
We believe the intention of this proposal is the following:
· A UE gets, within an active BWP from the serving cell (cell1) of a Band1, PRS configs from multiple cells in Band1, and for one of these cells (lets call it cell2), specific set of symbols are UL, whereas for cell1 these same symbols are DL.  The intention of the proposal seems to be that, it would be nice if the network could signal to the UE that it should not process the PRS from cell2, but it should still process the PRS from cell1. If that is really the intention, it looks like an optimization and not a correction for Rel-17. 

Across multiple PFLs: With regards to MG-less PRS processing, when it comes to the argument that the TDDConfig of the serving cell in PFL1, may mandate the slotconfig of the other cells in PFL2, since for MG-less PRS processing, the UE needs to have an active BWP on the PFL2, we don’t see the problem: It will be the slotconfig of the serving cell at PFL2 that matters, and not the TDDconfig of the serving cell in PFL1.

	ZTE
	No 
	Same comment as above. 
If we are discussing PPW, the discussion should be under AI 8.5.2. 

	CATT
	
	For the case of PRS processing window, we think this proposal will benefit the DL-PRS reception by indicating the TDD configuration information in the assistance data.
We prefer to discuss this proposal in Rel-17 AI 8.5.2, since it is an enhancement to PPW.

	Huawei, HiSilicon
	Yes
	Just reply to Qualcomm, it is not the intention as Qualcomm explained.
We want to make sure that the TDD configuration should be common for all TRPs on a positioning frequency to avoid what Qualcomm described; it is NOT the intention to say that on a symbol, some cells are DL and while some cells are UL.
This is due to the same reason from Rel-16.
We have large repetitions even for FR2, but the problem is that all FR2 bands are TDD bands, and the large repetition will inevitably collide with UL symbols. In that case, UE should not receive a certain repetition on the symbol for all cells on that positioning frequency layer.
This has nothing to with PPW because UE should anyway follow the slot format of the serving cell given that PRS on the positioning frequency is contained with the active BWP.

	Qualcomm
	
	To Huawei, HiSilicon: Thanks for the discussion. If the intention is to have the TDD config common to all the TRPs, why does the UE need to know it? Wouldn’t be enough to introduce only NRPPa signaling? 



Round 2 (closed)
As the proposal for fix the issue in Rel-17 was due to the late stage of Rel-16, there seemed no need to have Round 2 for Rel-17 aspects given there is no consensus on the whether the issue exist in Rel-16.

Other comments
Round 1 (closed)
Please provide other comments, if any, beyond the proposals in section 2.1 and section 2.2.
	Company
	Comments

	
	

	
	

	
	



Conclusion
As the concluding remark of the discussion, the FL has the following wayforward.
Conclusion
There is no consensus on whether the PRS from the serving cell and neighbouring cells should be received by the UE on the UL symbols of the serving cell. Companies may further check implementation and revisit this issue in future meetings.
