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1 Introduction
In this contribution, we provide summary of the RAN1-email discussion [100e-NR-Pos-DL-PRS-01] organized based on submitted text proposals [1] and aiming to provide corrections to the latest description of DL PRS in the TS 38.211.

2 Summary of RAN1 E-Mail Discussion
In this section, we provide summary of views from companies on tentative proposals selected for RAN1 email discussion [100e-NR-Pos-DL-PRS-01].

2.1 DL PRS Reference-Signal Sequence Generation

· Proposal #1: 
· Correct equation for DL PRS sequence generation as shown in text proposal below:
	[bookmark: _Toc29230405]7.4.1.7.2	Sequence generation
The UE shall assume the reference-signal sequence  is defined by

where the pseudo-random sequence  is defined in clause 5.2.1. 



Comments:
	ZTE: 
	Support

	OPPO
	Support

	QC
	Support

	Futurewei
	Support

	CATT
	Support

	Huawei/HiSilicon
	Support

	Nokia
	Support

	ericsson
	Support

	vivo
	Support

	LGE
	Support

	Intel Corporation 
	Support


Based on discussion, all companies agreed with the proposal #1 above.

2.2 DL PRS Sequence ID

· Proposal #2:
· Update section 7.4.1.7.2 of the TS 38.211, to cover the case when dl-PRS-SequenceId-r16 is not configured. Text proposal is provided below:
	The pseudo-random sequence generator shall be initialised with

where  is the slot number, the downlink PRS sequence ID  is given by the higher-layer parameter dl-PRS-SequenceId-r16, unless otherwise configured,  is equal to physical cell ID, and  is the OFDM symbol within the slot to which the sequence is mapped.



Comments:
	ZTE
	The new spec 37.355 is under discussion in RAN2. I noticed that the parameter ‘dl-PRS-SequenceId-r16’ is not optional in the latest version. In such case, we may not need the default value for  .


	OPPO
	Share the same view as ZTE

	QC
	Share the same view as ZTE and OPPO. There is no need for a default value here. 

	Futurewei
	If the specs is revised to state that ‘..configuration is expected..’, then there is no need in our view to define something for ‘unless otherwise configured’.

	CATT
	Share the same view as ZTE

	Huawei/HiSilicon
	Regarding the changes of parameter name, we suggest to postpone it, as currently RAN2 is deciding whether to remove “dl-”. 
Regarding default value of sequence ID, we do not see it really necessary, and it cannot be used in case of multiple TRPs under the same cell.

	Nokia
	We share the same view as most companies above that this is not needed at this stage. 

	Ericsson
	We support the idea of a default value. If we do not want to introduce changes into the ran1 specs, the default value could be specified in RAN2. 

	vivo
	No need.

	LGE
	If sequence ID configuration is not optional, then the default value might not be needed. After RAN2 discussion on TS 37.355, this could be discussed. In our view, optional configuration might be reasonable. There are many PRS resources need to be configured considering many TRPs and beams, and not all PRS resources need to use different sequence IDs all the time. For example, PRS resources transmitted from a TRP can have the common sequence ID, which might be possible scenario if the time-frequency resources are not overlapped between PRS resources and this can reduce redundant signaling overhead.

	Intel Corporation 
	We do not see benefits of this proposal from physical layer perspective. If default value is needed discussion may continue in RAN2.


Based on discussion there is no RAN1 WG consensus to adopt proposal #2. Discussion may continue in RAN2 WG.

2.3 DL PRS Seed Initialization - cinit

· Proposal #3:
· Conclude on whether the following change is needed to cinit DL PRS initialization equation
	Current equation

Proposed revision




Comments:
	MTK
	1, In the beginning, 229 was proposed by Huawei and MTK to support PRS ID number= 4096. At the end, 222 was agreed for future extension to ID number >= 65536, due to QC’s suggestion
2, In R1-2000341, it is mentioned that there would be more repeated sequences when the parameter is equal to 222. And then it is suggested to consider using 229. We doubt the results. In our analysis, no matter 222 or 229 are applied, all the c_init are unique. We provide the matlab code in below for the reference

[image: ]


	ZTE
	As this issue has been discussed. We prefer not to discuss again. 

	QC
	Same view as MTK. Our analysis (e.g. similar matlab code with what MTK shows above) shows that there are no repeated cinit. We encourage the proponent of this proposal  to recheck their code, and/or provide further details. 

	CATT
	Same view as MTK.

	Huawei/HiSilicon
	We do not see overlapping sequences in our simulation for either 2^22 or 2^29.

	Nokia
	We do not support the change. 

	Ericsson
	The change does not seem warranted by any technical issue (the sequences are unique already). 

	vivo
	Apologies for our mistake. We had error in our code. We verified that no repeated cinit for all SCS cases. No need to change.

	LGE
	Share the same view with MTK

	Intel Corporation
	Do not see the need in proposed change



Based on discussion, the reported issue is not confirmed and there is no need to adopt proposal #3.

2.4 Single Port DL PRS Transmission

· Proposal #4:
· Update section “7.4.1.7.3 Mapping to physical resources in a downlink PRS resource” of the TS 38.211 to cover single port assumption for DL PRS transmission. Text proposal is provided below.

	-	the resource-element offset  is given by the higher-layer parameter combOffset;
[bookmark: _Hlk20911140]-	the quantity  is given by Table 7.4.1.7.3-1.
[bookmark: _Hlk32832667]-	The UE shall assume that a DL PRS is transmitted using a single antenna port .



Comments:
	ZTE
	Support

	OPPO
	Support

	QC
	Note, this is not what the UE assumes, but what really happens from the transmission side. Note also the text used in 38.211 in Section 7.2: 
The following antenna ports are defined for the downlink:
-	Antenna ports starting with 1000 for PDSCH
-	Antenna ports starting with 2000 for PDCCH
-	Antenna ports starting with 3000 for channel-state information reference signals
-	Antenna ports starting with 4000 for SS/PBCH block transmission
-	Antenna ports starting with 5000 for positioning reference signals 

Therefore, suggest to just write as follows: 
<--------------------------------Unchanged Text Omitted------------------------------>
and where 
-	 is the first symbol of the downlink PRS within a slot and given by the higher-layer parameter DL-PRS-ResourceSymbolOffset;
-	the size of the downlink PRS resource in the time domain  is given by the higher-layer parameter DL-PRS-NumSymbols;
-	the comb size  is given by the higher-layer parameter transmissionComb;
-	the resource-element offset  is given by the higher-layer parameter combOffset;
-	the quantity  is given by Table 7.4.1.7.3-1;
-    .
<--------------------------------Unchanged Text Omitted------------------------------>

	Futurewei
	Support

	CATT
	Share the similar view as QC. It may be clearer to say “DL PRS is transmitted using a single antenna port .”

	Huawei/HiSilicon
	Should it be better added here?
************************ Unchanged part ************************
when the following conditions are fulfilled:
-	the resource element  is within the resource blocks occupied by the downlink PRS resource for which the UE is configured;
-	the antenna port ;
-	the symbol  is not used by any SS/PBCH block used by the serving cell for downlink PRS transmitted from the serving cell or indicated by the higher-layer parameter SSB-positionInBurst for downlink PRS transmitted from a non-serving cell;
-	the slot number satisfies the conditions in clause 7.4.1.7.4.
************************ Unchanged part ************************

	Nokia
	We support the proposal by QC and CATT.  

	Ericsson
	In the definition of the CSI RS port numbering, the same sentence is used to describe the port mapping:


The UE shall assume that a CSI-RS is transmitted using antenna ports  numbered according to

	
We would like to keep a similar wording for consistency over the different RSs. 

	vivo
	Support

	LGE
	Support

	Intel Corporation 
	We prefer the wording proposed by Huawei or Qualcomm


Based on discussion, it seems all companies are in favor of correction. As an actual TP it can be recommended to take one of the wordings in the above table.

3 Outcome of E-Mail Discussion
RAN1 WG discussed proposal provided in this document and agreed to prepare TP for the TS 38.211, in order to address the following identified issues:
· Correction to DL PRS reference-signal sequence generation (please refer to section 2.1 for details)
· Capturing assumption on single port DL PRS transmission (please refer to section 2.4 for details)

The corresponding text proposals were submitted in [2].
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Lifting_factor = 2°22;
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end

(PRS1_new newprs_idx] = sort (PRS1);
u_prsl = unique(PRSL); % check the muber of "unique”
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