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1   Introduction
In the RAN3#104 meeting, it is agreed to reuse the R15 assistant information transfer procedures in R16 NRPPa including [1]:

•
Assistance information control – used to signal assistance information from the LMF to the NG-RAN;

•
Assistance information feedback – used by the NG-RAN to feedback information to the LMF about broadcasting.
In last RAN3 meeting, there is few progress on the broadcast assistant data delivery over NGAP and F1AP. This paper further discusses this issue.    
2   Discussion

The positioning assistance data is transferred from LMF to RAN node, which then broadcast the data to UEs to assistant for positioning measurements. The assistance data in R15 includes GNSS, RTK, and OTDOA assistance data [2]. In R16, more assistant data may be included to support various positioning techniques. However, the content of location assistance data as well as the definition of posSIB types is pending to RAN2’s discussion. In this contribution, we focus on the assistance data delivery procedures over NG and F1AP.
Location assistance data delivery over NG:

In a specific area, the positioning assistance data of neighbouring cells may be same, e.g. GNSS-ReferenceTime, GNSS-ReferenceLocation, GNSS-lonosphericModel, GNSS-EarthOrientationParameters, etc. Thus, area-based SI acquisition mechanism also could be extended to posSIBs to avoid the re-reading posSIBs overhead when UE moves within a SI area.
Proposal 1: Area-based SI acquisition mechanism could be extended to posSIBs.
As described in TS 38.331, whether the SIB is configured to be cell specific or area specific is indicated in SIB1. A systemInformationAreaID is included in SIB1 to indicate the cells that SI should be transmitted if the SIB is area specific. This area ID is configured by OAM and is applicable and unique to all area specific SIBs except SIB1. However, whether the SIB should be configured as cell specific or area specific should be decided by the source of the SIB message. For posSIB, LMF should decide whether it is cell specific or area specific, which is related to the positioning assistance information.
Observation 1: The area ID of the SIB is configured by OAM and is unique to all area specific SIBs, while whether the posSIB is cell specific or area specific is decided by LMF.
In order to let the LMF to notice RAN node about area type (area-specific or cell-specific) of the assistance information, LMF should include an indication in the ASSISTANCE INFORMATION CONTROL message.
Proposal 2: LMF should indicate whether the assistance information is area-specific or cell-specific in the ASSISTANCE INFORMATION CONTROL message.
Location assistance data delivery over F1AP:

It has already been agreed that NRPPa is terminated at gNB-CU in RAN3#103. The assistance information sent from LMF will need to be forwarded to gNB-DU for broadcasting over F1AP. In [3], it is discussed that F1AP should define various procedures to support positioning function, such as the message procedure related to DL positioning information exchange, UL positioning information exchange, etc. For broadcast assistance data, there is no need to define new message procedure to carry the assistance data, as the PosSIB is a kind of RRC system information and can be included in the existing procedures over F1AP.
In current F1AP, assistance information can be delivered to gNB-DU via several messages, such as GNB-CU CONFIGURATION UPDATE message, and SYSTEM INFORMATION DELIVERY COMMAND message. The gNB-CU System Information IE can be contained in GNB-CU CONFIGURATION UPDATE message or SYSTEM INFORMATION DELIVERY COMMAND message to deliver the posSIB to gNB-DU. The Dedicated SI Delivery Needed UE List IE is included in GNB-CU CONFIGURATION UPDATE ACKNOWLEDGE message or GNB-DU CONFIGURATION UPDATE message to notify gNB-CU that the listed UEs are failed to receive system information from broadcast.
There are two ways to carry the positioning assistance information:

Option 1: The assistance information is encoded at gNB-CU and can be included in the existing “gNB-CU system Information” IE in existing messages.
Option 2:  The assistance information is explicitly transferred in the existing message to gNB-DU. gNB-DU then encodes the assistance information and transferred to gNB-CU, who then transmit the posSIB via RRC messages. 

Since the positioning assistance information does not require any processing at gNB-DU, there is no reason to explicitly transfer the assistance information to gNB-DU for encoding and then send back to gNB-CU for transmission, as described in option 2. 

In option2, the assistance information transfer process would be gNB-CU --> gNB-DU (encoding) --> gNB-CU (included in RRC) --> gNB-DU --> UE. 
For option 1, the assistance information transfer process would be gNB-CU (encoding and included in RRC) --> gNB-DU --> UE. 

Therefore, option 1 seems apparently simpler and should be considered. 

Proposal 3: Choose option 1 for the positioning assistance information transfer over F1AP.

As discussed above, the area type of positioning assistance information is configured by LMF. It is notable that the area type of the posSIB should be included in SIB1, which is encoded in gNB-DU. Thus, it is necessary for gNB-CU to notify this posSIB type including the area type to gNB-DU so that gNB-DU could encode this information in SIB1. The whole process is illustrated in figure 1: 

[image: image2.png]Generating
assistance
information;
decide area

Encoding
assistance
information.

Assistance information, area type

PosSIB

SIB type info(area type)

Transmitting
posSIB.
Encoding
areatype
into SIB1.





Figure 1, Positioning assistance information delivery process
Proposal 4: gNB-CU needs to notify the area type of SIBs to gNB-DU.
Proposal 5: Agree the CRs on NRPPa and F1AP regarding the delivery of positioning assistance information.
3   Conclusion
Based on the discussion in this paper, we propose:
Proposal 1: Area-based SI acquisition mechanism could be extended to posSIBs.
Observation 1: The area ID of the SIB is configured by OAM and is unique to all area specific SIBs, while whether the posSIB is cell specific or area specific is decided by LMF.
Proposal 2: LMF should indicate whether the assistance information is area-specific or cell-specific in the ASSISTANCE INFORMATION CONTROL message.

Proposal 3: Choose option 1 for the positioning assistance information transfer over F1AP.

Proposal 4: gNB-CU needs to notify the area type of the posSIB to gNB-DU.

Proposal 5: Agree the CRs on NRPPa and F1AP regarding the delivery of positioning assistance information.
A set of draft CRs for stage 2 [R3-195598] specs, NRPPa [R3-195599] and F1AP [R3-195600] are provided which are aligned with above proposals.
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