3GPP TSG-RAN3 Meeting #98
R3-174425
Reno, Nevada, USA, 27Nov – 01Dec, 2017
Title: 
Signalling procedures for broadcasting of assistance data
Source: 
Huawei, ZTE Corporation, u-blox AG
Agenda item:
15.1
Document for:
Discussion
1   Introduction
In RAN3#97bis meeting, two LPPa procedures were proposed to support broadcasting of positioning assistance data and also captured in the Way Forward [1].

In this paper, we further discuss the two options and the related behaviour of both the eNB and the E-SMLC. 

2   Discussion

Two solutions for the LPPa signalling procedure to support broadcasting of positioning assistance data are shown in the following.

Option 1: New Class 1 procedure to enable the E-SMLC to request broadcasting of positioning assistance data by the eNB, followed by a new Class 2 procedure to convey the assistance data from the E-SMLC to eNB [2].             
Option 2: New Class 1 procedure to enable the E-SMLC to request broadcasting of positioning assistance data, which also conveys the assistance data [3].
For option 1, the procedures and the corresponding description are illustrated as follows.
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Figure 1. Broadcasting assistance data procedure of option 1
1. The assistance data are collected, processed and formated at the E-SMLC. E.g., the E-SMLC may receive assistance data from reference stations and other sources. 
2. The E-SMLC sends request to the eNB to broadcast assistance data, the request includes the intended configuration of SIB for assistance data, e.g. SIB TBS, priodicity. 
3. Unpon the reception of the request, the eNB provides the configuration parameters of SIB, e.g. SIB TBS, priodicity. How to decide the configuration parameters of SIB is up to eNB implementation, e.g. radio resource limiation, maximum size a SIB limiated by physical layer, etc. [4].
4. The E-SMLC will then provide (may segment) the assistance data according to the allowed TBS and potentially cipher the SIB content, and transmit the segment lists to the eNB. 
5. The eNB broadcasts the received assistance data in the system information Messages. 
6. The UE acquire the assistance data information from SIB and calculate the position.
While for option 2, the main difference from option 1 is that the E-SMLC sends the assistance data without pre-negotiation, and then the eNB gives feedback to the E-SMLC. The general procedure for option 2 is shown in Figure 2.
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Figure 2. Broadcasting assistance data procedure for option 2

3   Comparison of the two options
In this section, we will compare the two options from several aspects, including Coordination Efficiency, Signalling Overhead, Assistance Information Priority, and Support of simultaneously transmission in an area.
· Coordination Efficiency 
For option 1: the E-SMLC and the eNB will negotiate the available radio resource (e.g. SIB TBS, periodicity) first, then the E-SMLC can perform the segmentation accordingly and then transmit the assistance data via the class 2 procedures. 
For option 2: the E-SMLC sends the assistance data to the eNB without negotiation, and then the eNB gives feedback to the E-SMLC. The SIB TBS may be a default value for the E-SMLC to segment and transmit the assistance data. However, the radio resource are dynamic, a bigger pre-configured SIB TBS will lead to resource waste, and a smaller pre-configured SIB TBS will lead to transmission failure. 
In case the eNB is not able to broadcast the assistance data, in option1, the eNB will indicate the failure cause to the E-SMLC during the negotiation, then the E-SMLC will not send the assistance data. In option2, the E-SMLC sends the assistance data to the eNB straightly even that the eNB is not able to transmit the assistance data at the moment. So the assistance data transmission over LPPa and the segmentation process performed by the E-SMLC are in vain.
· Signaling Overhead
For option 1, in normal case, the LPPa signaling overhead is 1class procedure (2 messages) and n class 2 procedures (n messages), i.e. 2+ n messages, where n is the number of assistance data transmissions over LPPa. 
For option 2, in normal case, the LPPa signaling overhead is n class 1 procedures, i.e. 2n messages, where n is the number of assistance data transmissions over LPPa.

· Assistance Information Priority
For option 1, if the eNB has limited resource to be used to broadcast assistance data, the eNB will indicate the available radio resource to the E-SMLC, then E-SMLC can adjust the data to be send based on the priority of each data.
For option 2, when the eNB is failed to configure broadcasting for some assistance data, it’s very hard for the eNB to make decision on which assistance data to broadcast. As the assistance data are transmitted in OCTET SRTING, and the eNB does not have any knowledge for the assistance information.
· Support of simultaneously transmission in an area

For option1, the E-SMLC can send request to all the eNBs in the area, and adjust the assistance data size according to the response, then provide same assistance data to all the eNBs to be broadcasted in the area.

For option2, as there is no negotiation before transmission of assistance data, after sending the data to all the eNBs in the area, some of them be successfully broadcasted, some of them may fail.

The comparison addressing the above discussions is summarized in the following Table.

	
	Option 1
	Option 2

	Coordination Efficiency 

	Good
	Hard

	Signalling Overhead

To support n times of assistance data transmissions over LPPa
	Less

(2 + n) messages
	More

(2n) messages

	Assistance Information Priority
	Good

The E-SMLC only send prioritized assistance data to the eNB based on TBS
	Hard

E-SMLC send all data to eNB, hard for eNB to decide which data to be broadcasted

	Support of simultaneously transmission in an area 
	Support
	Hard to support


Based on the above analysis, the option 1 has better resource coordination mechanism, smaller signaling overhead, better handling of prioritized assistance data, and support simultaneously transmission in an area, herein it is straight forward to select option1 as the LPPa signalling procedure to support assistance data broadcast. 

Proposal: select option 1 as the LPPa signalling procedure to support assistance data broadcast, and endorse the corresponding CR [5] as baseline.
4   Proposal
Based on the discussion in this paper, we further analyses the procedures mentioned in last meeting, illustrate how option 1 and option2 works, and compare these options from many aspects including Coordination Efficiency, Signalling Overhead, Assistance Information Priority, and Support of simultaneously transmission in an area. Based on the comparison, we propose:
Proposal: select option 1 as the LPPa signalling procedure to support assistance data broadcast, and endorse the corresponding CR [5] as baseline.
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