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1. Introduction
[bookmark: _Ref421460494]In RAN1 #93 meeting, we have the following RAN1 agreement as [1]:
Agreement:
For the guard band and standalone cases, the UE is not expected to be configured with a legacy NPRS sequence

Agreement:
For the in-band case, the new NPRS sequence that is designed can operate in a backward compatible manner with the Rel-14 NPRS by configuration

R1-1807550	WF on the new NPRS sequence design	Ericsson, Qualcomm, Huawei, HiSilicon
Email approval for CR on new NPRS sequence design until May 30, 2018	Ericsson (Yutao Sui)

R1-1807546 	Draft LS on Rel-14 NPRS Enhancements	Qualcomm
Final LS approved in R1-1807567 with inclusion of the RAN4 LS number in the “Reply To” field.

[bookmark: _Hlk515364660]Based on the above agreements, the RAN2 CR drafted in [2] will be discussed in RAN2 #103 meeting. The RAN1 CR draft [3] was discussed by email discussion [93-LTE-01] but not approved yet due to the different views on whether the eNPRS configured by higher layer via enhanced-nprsInfo is allowed to be overlapped with NPRS configured via nprsInfo. There are two alternatives:
Alt1: UE is not expected to be configured with overlapped region between the eNPRS and NPRS. 
Alt2: If the eNPRS is overlapped with NPRS, the eNPRS is overridden by NPRS.
2. Discussion 
As illustrated in Figure 1, the wideband PRS and NPRS in the overlapped resources use same sequences. There is no ambiguity for the UE and no need to specify any rules for overriding. However, the NPRS and eNPRS use different sequences. If the Serving Mobile Location Center (SMLC) provides ‘physically’ overlapped NPRS-Infos between NPRS and eNPRS, it would be a mistake and the UE behaviour is unspecified. If it is possible to prioritize one of the two configurations, the SMLC can also provide correct assistance data in the first place. There is no need/benefit to define a prioritization rule just for inband NPRS and eNPRS. If the correct NPRS-Info is known a-priori, the SMLC is also capable to inform the UE of an equivalent non-colliding configuration. It is more straightforward for the UE to expect non-overlapped configuration and assume no additional behaviour of overriding. For example, in Figure 1, the NPRS is configured with offset of 0 and duration of 20ms and eNPRS is configured with offset of T/4 without overlapping with NPRS, where the periodicity T for NPRS and eNPRS is 80ms.
[image: ]
Figure 1 PRS, NPRS, and eNPRS

According to the RAN1 LS to RAN2, “for in-band the UE can be configured with only the new NPRS sequence, only the legacy NPRS sequence, or both”. Therefore, as illustrated in Figure 2, there may be 
· UE A: only receives NPRS-Info only
· UE B: only receives eNPRS-Info only
· UE C: receives NPRS-Info and eNPRS-Info. 
The eNB will send legacy NPRS in the overlapped resources to keep backward-compatibility with PRS. The UE A is only aware of legacy NPRS; while, the UE B only monitors eNPRS. For UE B, the correct eNPRS offset should be configured with no overlapping of NPRS, so as to align with the eNB transmission. For the UE C, if there is an overlapping NPRS region between e.g., two configurations, it must be ensured by the server that the UE C can assume the correct NPRS (as transmitted from the eNB) by any of the two NPRS-Infos provided in the assistance data. Similar as UE B, the UE C can also follow assistance data from SMLC with the correct offset for non-overlapped NPRS and eNPRS. It is unnecessary to define additional overriding rule just for UE C. 

[image: ]
Figure 2 Overlapped NPRS-Info and eNPRS-Info

3. Conclusion
Regarding the different views on whether the eNPRS-Info is allowed to be overlapped with NPRS-Info, we think it is not necessary/beneficial to have overlapped configuration and define additional overriding rules just for inband NPRS and eNPRS. Therefore, we propose that the UE is not expected to be configured with overlapped region between the eNPRS and NPRS. The TP in the Appendix is recommended for the CR of Rel-14 NPRS enhancement.

Proposal: The UE is not expected to be configured with overlapped region between the eNPRS and NPRS
[bookmark: _GoBack]	- Adopt the TP in the appendix implementing the above proposal.
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Appendix: Text Proposal for TS 36.211
10.2.6A	Narrowband positioning reference signal (NPRS)
< Unchanged parts are omitted >
10.2.6A.2	Mapping to resource elements




For an NB-IoT carrier which is configured for NPRS transmission, the reference signal sequence  shall be mapped to complex-valued modulation symbols  used as reference signal for antenna port  in slot  according to 


for NPRS transmission configured by higher layer via nprsInfo, and according to 

for NPRS transmission configured by higher layer via enhanced-nprsInfo. 
< Unchanged parts are omitted >

[bookmark: _Toc454818082]10.2.6A.3	NPRS subframe configuration



On a NB-IoT DL carrier configured for NPRS transmission, an NB-IoT UE can assume NPRSs are transmitted in DL subframes configured by all higher layer parameters nprsBitmap, the NB-IoT carrier-specific subframe configuration period  the NB-IoT-carrier-specific starting subframe offset  and the number of consecutive downlink subframes  where NPRS shall be transmitted. 



-	If ,  and  are not configured for an NB-IoT downlink carrier configured for NPRS transmission, an NB-IoT UE shall assume NPRSs are transmitted in downlink subframes configured by higher layer parameter nprsBitmap. 



-	If nprsBitmap is not configured for an NB-IoT downlink carrier configured for NPRS transmission, an NB-IoT UE shall assume NPRSs are transmitted in downlink subframes configured by the higher layer parameters ,  and .
-	If the higher layer parameter operationModeInfoNPRS for the configured NB-IoT carrier is set to in-band, the higher layer parameters nprsBitmap shall be configured.





-	If ,  and  are configured, the NPRS instances in the first subframe of the  downlink subframes, shall satisfy .
If higher layer parameter nprsBitmap is not configured, resource elements in OFDM symbols 5 and 6 in each slot shall not be used for transmission of NPRS.
The UE is not expected to be configured with overlapped NPRS between the NPRS configured by higher layer via nprsInfo and that of enhanced-nprsInfo.
< Unchanged parts are omitted >
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