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	Reason for change:
	For the A-GNSS positionings in LTE, if the positioning server (SMLC in LTE network) is not able to find the serving cell of the UE in the Database, it will use the neighbor cells’ information to build the reference data for UE. 
It is not always possible to guarantee that the serving cell would be available in LMF database mainly because of below reasons. 
· [bookmark: SearchMatch2]3GPP TS 29.272 V16.3 defines the serving cell NR cell identity shall be included in DetermineLocation Request message. However, when the LMF database does not have same cell identity, it will cause failure in LMF to decode the global cell identity (NR Cell Identity (NCI) from DetermineLocation message) gNBid + cellid.  Because the gNBid (NR) does not have fixed positions in NCI. The NR Cell Identity (NCI) is a 36-bit integer which consists of gNBId (22-32 bits) and cellId. So, if only NCI is known, it is not possible to extract gNBId + cell ID to get the neighbor cell in LMF DB, unless the gNBId length is known. In EPC also there is same limitations as eNBId may have different length.
· Also, for the case that the gNBid can be determined, some of the cells in one gNB can be distributed over large area and it may not be possible to determine which neighbor cell(s) that are closest to the UE and hence AD may not be tuned to that location. 
· The already deployed E-SMLC, LMF (location servers) which have been tradionally only implemented to support RAT independent positioning method such as A-GNSS may not have all the cell information in it’s database. Mainly because of OAM based slow update (introduction of new cells which has not been updated by OAM). 
If the serving cell cannot be found from the LMF database, this limitation has a high possibility to lead to a A-GNSS positioning failure especially during RTK positioning, because UE may have to change the serving cell frequently in RTK A-GNSS positionings. Hence, it is desired that neighbor cell information is also provided to get a hit in LMF database and to be able to guarantee the A-GNSS data generation.

In order to ensure successful retrival of periodical assistance data, UE should provide the neighbor cell along with serving cell information.


	
	

	Summary of change:
	Neighbor cell information have been added and capabilty have been added for peridoical asssiatnce data procedure

Impacted 5G architecture options:
NR SA, NR-DC, (NG)EN-DC, NE-DC
 Impacted functionality:
A-GNSS Periodic Assistance Data
 Inter-operability:
 Inter-operability:
If the NW implements this CR but the UE does not:
·  A-GNSS AD may not be generated
If the UE implements this CR but the NW does not:
· A-GNSS AD may not be generated 


	
	

	Consequences if not approved:
	Longer time to deploy A-GNSS. Failure in generating A-GNSS. UE may fallback to standalone GNSS which may consume more battery for UE.
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Beginning of Changes
[bookmark: _Toc27765113]
[bookmark: _Toc37680770][bookmark: _Toc46486340][bookmark: _Toc52546685][bookmark: _Toc52547215][bookmark: _Toc52547745][bookmark: _Toc52548275]5.2.1b	Periodic Assistance Data Transfer with Update procedure


Figure 5.2.1b-1: LPP Periodic Assistance data transfer with update procedure
1.	Steps 1-2 and optionally steps 3-4 are performed for the Periodic Assistance Data Transfer procedure in clause 5.2.1a with the following exceptions:
-	The RequestAssistanceData message in step 1 indicates the update capabilities of the target device.
-	The ProvideAssistanceData message in step 2 indicates the update capabilities of the target device which are supported by the server.
2.	If the target device changes its primary cell and if the update capabilities of the target device supported by the server in step 1 include update of a primary cell ID, the target device sends a RequestAssistanceData message to the server using some available transactionID T3, which is different from T2 (previously used in step 2). The message contains the periodicSessionID S (previously used in step 1), and the new primary cell ID and the neighbour cell IDs (listed by the signal strength) in the IE CommonIEsRequestAssistanceData.
3.	The server responds with a ProvideAssistanceData message to the target. The message uses the transactionID T3 in step 2 and indicates the end of this transaction. The message contains the periodicSessionID S in IE CommonIEsProvideAssistanceData. Steps 2-3 are repeated each time the target device changes its primary cell.
4.	Steps 4-7 are performed for the Periodic Assistance Data Transfer procedure in clause 5.2.1a.
Next Changes
[bookmark: _Toc27765149]6.4.1	Common Lower-Level IEs
[bookmark: _Toc27765150]–	AccessTypes
<Skip Unmodified Changes>

PeriodicAssistanceDataControlParameters
The IE PeriodicAssistanceDataControlParameters is used in a periodic assistance data delivery procedure as described in clauses 5.2.1a and 5.2.2a.
-- ASN1START

PeriodicAssistanceDataControlParameters-r15 ::= SEQUENCE {
	periodicSessionID-r15			PeriodicSessionID-r15,
	...,
	[[
		updateCapabilities-r15		UpdateCapabilities-r15		OPTIONAL
	]]
}

PeriodicSessionID-r15 ::= SEQUENCE {
	periodicSessionInitiator-r15	ENUMERATED { locationServer, targetDevice, ... },
	periodicSessionNumber-r15		INTEGER (0..255),
	...
}

UpdateCapabilities-r15 ::= BIT STRING {primaryCellID-r15	(0),
									   neigborCellList-r17	(1)} (SIZE(1..8))

-- ASN1STOP

	PeriodicAssistanceDataControlParameters field descriptions

	periodicSessionID
This field identifies a particular periodic assistance data delivery session and the initiator of the session.

	updateCapabilities
This field identifies the capabilities of the sending entity to support an update of periodic assistance data. A bit value set to one indicates a capability is supported and a bit value set to zero indicates a capability is not supported.




Next Changes

[bookmark: _Toc27765178]6.4.2	Common Positioning
[bookmark: _Toc27765179]–	CommonIEsRequestCapabilities
The CommonIEsRequestCapabilities carries common IEs for a Request Capabilities LPP message Type.
<Skip Unmodified Changes>


[bookmark: _Toc27765181]–	CommonIEsRequestAssistanceData
The CommonIEsRequestAssistanceData carries common IEs for a Request Assistance Data LPP message Type.
-- ASN1START

CommonIEsRequestAssistanceData ::= SEQUENCE {
	primaryCellID		ECGI		OPTIONAL,	-- Cond EUTRA
	...,
	[[
		segmentationInfo-r14		SegmentationInfo-r14		OPTIONAL	-- Cond Segmentation
	]],
	[[
		periodicAssistanceDataReq-r15
									PeriodicAssistanceDataControlParameters-r15
																OPTIONAL,	-- Cond PerADreq
		primaryCellID-r15			NCGI-r15					OPTIONAL	-- Cond NR
	]],
	[[
	  nr-NeighborCellIDList-r17		SEQUENCE (SIZE(1..8)) OF NCGI-r15 OPTIONAL,	-- Cond NR
	  eutra-NeigborCellIDlist-r17	SEQUENCE (SIZE(1..8)) OF ECGI	OPTIONAL    -- Cond EUTRA
	]]
}

-- ASN1STOP

	Conditional presence
	Explanation

	EUTRA
	The field is mandatory present for E-UTRA or NB-IoT access. The field shall be omitted for non-EUTRA and non-NB-IoT user plane support.

	Segmentation
	This field is optionally present, need OP, if lpp-message-segmentation-req has been received from the location server with bit 1 (targetToServer) set to value 1. The field shall be omitted if lpp‑message‑segmentation-req has not been received in this location session, or has been received with bit 1 (targetToServer) set to value 0.

	PerADreq
	The field is mandatory present if the target device requests periodic assistance data delivery. Otherwise it is not present.

	NR
	The field is mandatory present for NR access. The field shall be omitted for non-NR user plane support.



	CommonIEsRequestAssistanceData field descriptions

	primaryCellID
This parameter identifies the current primary cell for the target device. 

	segmentationInfo
This field indicates whether this RequestAssistanceData message is one of many segments, as specified in clause 4.3.5.

	periodicAssistanceDataReq
This field indicates a request for periodic assistance data delivery, as specified in clause 5.2.1a.

	nr-NeighborCellIDList
This field indicates a list of neighbor cell NCGI that the target cell provides in descending order of signal strength.

	eutra-NeighborCellIDList
This field indicates a list of neighbor cell ECGI that the target cell provides in descending order of signal strength.




End of Changes

image1.emf
Target Server

2. RequestAssistanceData

(transactionID=T3, periodicSessionID=S)

3. ProvideAssistanceData

(transactionID=T3, endTransaction, 

periodicSession ID=S)

C

o

n

t

r

o

l

 

T

r

a

n

s

a

c

t

i

o

n

 

T

3

1. Periodic Assistance Data Transfer procedure in clause 5.2.1a steps 1-4

4. Periodic Assistance Data Transfer procedure in clause 5.2.1a steps 4-7
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