Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 Meeting #99bis
R2-1711317
Prague, Czech Republic, 9-13 October 2017
Agenda Item
: 9.8.5
Source

: Huawei, HiSilicon.

Title


: Discussion on the broadcasting of assistance data 
Document for
: Discussion and decision

1 Introduction

In RAN2#99[1], there are some discussions on the topic of the RTK GNSS positioning. Based on the discussions, some agreements are achieved as follows. 
· Use the RTCM Standard 10403.3 OSR message types and data fields to support network RTK. 

· VRS should be considered as a viable network RTK technique implemented using SIB broadcast. 

· Support at least the following RTCM message types:

· Observation message types using MSM definitions (1071 – 1127). 

· Station Coordinates messages (1006).

· Receiver and Antenna Descriptors (1033).

· GLONASS code-bias information (1230).

· MAC Network RTK messages (1014, 1017, 1030, 1039, 1031).

· FKP Network RTK messages (1034, 1035).

These agreements comprise a baseline and additional support can be discussed.

In this paper, we will discuss the assistance data transmission procedure to support the broadcasting of RTK GNSS positioning.
2 Discussion
2.1 Assistance data transmission in LPPa 
As agreed in RAN2#98, both UE-based RTK and UE-assisted RTK are supported. For the UE-based mode, the E-SMLC may do some processing on the assistance data, such as segment and classification, so it is necessary for the E-SMLC to be aware of the contents of the corrections data. For the UE-assisted mode, the E-SMLC needs to calculate the UE position, so the E-SMLC also needs to know about the contents of the assistance data. In either case, the E-SMLC needs to be aware of the contents of the corrections data.
Proposal 1:
E-SMLC is aware of the contents of corrections data.
Both unicast and broadcast assistance data transmission are supported for RTK positioning. Considering the application scenarios, if there are only few UE needs to perform RTK positioning, unicast transmission is more suitable; otherwise the broadcast method is more efficient. The unicast transmission is over LPP, so the E-SMLC can know the number of UEs needs to perform RTK positioning. Thus it is reasonable for the E-SMLC to decide whether to transmit the assistance data to the eNB over LPPa.

Proposal 2: Whether to use broadcast or unicast RTK positioning is controlled by the E-SMLC.
Generally, the typical RTCM stream is assumed 10kbps, and transmitted at a rate of 1 message (RTCM stream) per second. Thus, the message size is about 1-2 Kbytes per second at most cases. If the E-SMLC straight forward the assistance data to the eNB, the eNB cannot broadcast it since the maximum size of a SIB is 277bytes in LTE [2]. So a possible way is to split a big packet into many small segments or instances. 

Proposal 3: It is up to E-SMLC implementation to segment RTCM payload to fit the SIB size.
2.2 Broadcast of assistance data
The general broadcast procedure can be summarized as follows.
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Fig.1 general broadcast procedure
1. The assistance data are collected, processed and segmented at the E-SMLC. 
2. The E-SMLC may indicate the eNB the need of broadcasting assistance data and data rate of assitance data, and also request the configuration of SIB.
3. Upon the reception of the request, the eNB may provide the configuration parameters of SIB, such as the TBS of SIB, periodicity and so on. The reason to send the TBS of SIB is that the The physical layer imposes a limit to the maximum size of a SIB [5].
4. Then the E-SMLC may segment the assistance data according to the allowed TBS and potentially cipher the SIB content, and transmit the segments to the eNB.
5. The eNB broadcasts the received assistance data in the system information messages. 
6. The UE acquires the assistance data information from SIB and calculates the position.
For the step 5, there are two options can be used for broadcasting of assistance data in the following, and both two options are based on the transparent RTCM payload.
Option1: broadcast RTK assistance data in one SIB.
The maximum size of a SIB is 277bytes and the smallest SI periodicity is 80ms in LTE [2], so there are at most 12 segments for one SIB type within one second. One SIB is capable to carry 12(277=3324 bytes per second, which is enough to carry the RTCM stream.
In this case, when UE performs positioning, it needs to receive the segments continuously. Assuming that the assistance data is encoded in RTCM format, the UE will acquire the RTCM messages from the container. For flexibility, UE will process and decipher the content per segment independently and forward to the upper layers, and then reassemble the assistance data. The UE will recognize the necessary RTCM messages, and ignore the unnecessary messages. For example, if the UE only support GPS, then it will ignore the RTCM messages related to GLONASS. The detail design can refer to our CR [3].

Option 2: broadcast RTK assistance data in multiple SIBs: one SIB for common assistance data, other SIBs are GNSS specific.

In this option, one SIB is used for common assistance data, the other SIBs are defined to contain assistance data mapping to different GNSS types as below. The detailed ASN.1 code can refer to our CR[4].
	GNSS Common Assistance Data
	SIB 22.1
	Common assistance data

	GNSS Generic Assistance Data
	SIB 22.2
	GPS assistance data

	
	SIB 22.3
	GLONASS assistance data

	
	SIB 22.4
	BDS assistance data

	
	SIB 22.5
	SBAS assistance data

	
	SIB 22.6
	Galileo assistance data

	
	SIB 22.7
	QZSS assistance data


Both options assume that assistance data are encoded in RTCM and carried in containers in system information. Then the EPDU-Sequence IE defined for LPPe [5] can be reused to carry the assistance data, and the EPDU-Identifier in the EPDU-Sequence IE shall be extended to support RTCM. The EPDU-Sequence IE[5] is defined as:
–
EPDU-Sequence

The EPDU-Sequence contains IEs that are defined externally to LPP by other organizations.

-- ASN1START

EPDU-Sequence ::= SEQUENCE (SIZE (1..maxEPDU)) OF EPDU
maxEPDU INTEGER ::= 16

EPDU ::= SEQUENCE {

ePDU-Identifier


EPDU-Identifier,


ePDU-Body



EPDU-Body

}

EPDU-Identifier ::= SEQUENCE {


ePDU-ID




EPDU-ID,


ePDU-Name



EPDU-Name

OPTIONAL,


...

}

EPDU-ID ::= INTEGER (1..256)

EPDU-Name ::= VisibleString (SIZE (1..32))

EPDU-Body ::= OCTET STRING 
-- ASN1STOP

	EPDU-Sequence field descriptions

	EPDU-ID

This field provides a unique integer ID for the externally defined positioning method.  Its value is assigned to the external entity that defines the EPDU. See table External PDU Identifier Definition for a list of external PDU identifiers defined in this version of the specification.

	EPDU-Name

This field provides an optional character encoding which can be used to provide a quasi-unique name for an external PDU – e.g., by containing the name of the defining organization and/or the name of the associated public or proprietary standard for the EPDU.

	EPDU-Body

The content and encoding of this field are defined externally to LPP.


External PDU Identifier Definition

	EPDU-ID
	EPDU Defining entity
	Method name
	Reference

	1
	OMA LOC
	OMA LPP extensions (LPPe)
	OMA-TS-LPPe-V1_0 [20]

	2
	RTCM
	Radio Technical Commission for Maritime Services(RTCM)
	RTCM 10403.3 [30]


Proposal 4: The EPDU-Sequence IE is reused to carry the assistance data encoded by RTCM for broadcasting RTK assistance data.
Proposal 5: RAN2 to discuss and select from the above two options, i.e. whether to use one SIB or multiple SIBs to broadcast assistance data within containers. 
3 Conclusion

In this contribution, the assistance data transmission is discussed, and some proposals are listed as following. 
Proposal 1: E-SMLC is aware of the contents of corrections data.
Proposal 2: Whether to use broadcast or unicast RTK positioning is controlled by the E-SMLC.

Proposal 3: It is up to E-SMLC implementation to segment RTCM payload to fit the SIB size.
Proposal 4: The EPDU-Sequence IE is reused to carry the assistance data encoded by RTCM for broadcasting RTK assistance data.
Proposal 5: RAN2 to discuss and select from the above two options, i.e. whether to use one SIB or multiple SIBs to broadcast assistance data within containers. 
The corresponding CRs of option 1 and option 2 have been captured in [3] and [4].
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