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Introduction
Support for GNSS RTK assistance data provisioning has been added in Rel. 15, including periodic assistance data provisioning. In this contribution we point at one correction that is needed for clarification to avoid a device implementation that causes unnecessary signaling and overhead for the periodic provisioning in case the device changes serving cell. 
[bookmark: _Ref178064866]Discussion
[bookmark: _Ref190406817][bookmark: _Toc226862296][bookmark: _Toc347823621][bookmark: _Toc347824073][bookmark: _Toc347824246]GNSS RTK relies on periodic assistance data of either GNSS observations or estimated satellite signal measurement error contributions. Therefore, a periodic assistance data transfer procedure was added in Rel. 15, supported only for high accuracy GNSS in that release.

The procedure is described in TS 36.355, section 5.2.1a:

The Periodic Assistance Data Transfer procedure is shown in Figure 5.2.1a-1. This procedure enables a target to request a server to send assistance data periodically.
NOTE 1:	In this version of the specification, periodic assistance data transfer is supported for HA GNSS (e.g., RTK) positioning only.


Figure 5.2.1a-1: LPP Periodic Assistance data transfer procedure
1.	The target sends a RequestAssistanceData message to the server using some available transactionID T1. The message contains a periodicSessionID S (different to any other periodicSessionID currently in use between the target and server) in the IE CommonIEsRequestAssistanceData. The message also includes a positioning method specific assistance data request element (e.g., IE A-GNSS-RequestAssistanceData) identifying the type of assistance data being requested together with desired periodicity conditions for sending it and a duration for ending the assistance data transfer (e.g., in IE GNSS-PeriodicAssistDataReq).
2.	The server responds with a ProvideAssistanceData message to the target. The message uses the transactionID T1 in step 1 and indicates the end of this transaction. The message contains the periodicSessionID S in IE CommonIEsProvideAssistanceData. If the request can be supported, the message contains the control parameters in the positioning method specific assistance data (e.g., IE A-GNSS-ProvideAssistanceData) which may confirm or redefine the type of assistance data or periodicity parameters requested at step 1 (e.g., in IE GNSS‑PeriodicAssistData). If the target requested non-periodic assistance data in addition to the periodic assistance data in step 1, the ProvideAssistanceData message may also include the non-periodic assistance data in this step 2 (but not any periodic assistance data).
If the request cannot be supported (fully or partly), an error reason is provided in the positioning method specific IE (e.g., IE A‑GNSS‑Error). If the request cannot even partly be supported remaining steps are then not performed.
NOTE 2:	The target device infers from an absence of the periodicSessionID that the location server does not support periodic assistance data delivery. In that case, the target device does not expect the Data Transaction (Steps 3-7).
3.	When the first periodic message is available, the server sends an unsolicited ProvideAssistanceData message to the target containing the periodicSessionID S and the periodic assistance data confirmed in step 2. The message uses some available transactionID T2 that may be different to T1.
NOTE 3:	The positioning method specific control parameters (e.g., IE GNSS-PeriodicAssistData) are not included in the data transaction.
4.	The server may continue to send further ProvideAssistanceData messages to the target containing the periodic assistance data confirmed or redefined in step 2 when each additional periodicity condition occurs.
NOTE 4:	The target device expects a ProvideAssistanceData messages at the in Step 2 confirmed interval(s).  If some or all of the assistance data is not available at each periodic interval, an error indication is provided in the positioning method specific IE (e.g., IE A‑GNSS‑Error).
5.	If the target requires the session to end, the target sends an Abort message to the server for transaction T2 that may optionally include an abortCause. Remaining steps are then omitted.
6.	If the server requires the session to end, the server sends an Abort message to the target for transaction T2 that may optionally include an abortCause. Remaining steps are then omitted.
7.	When the duration or other conditions for ending the periodic assistance data transfer occur, the last ProvideAssistanceData message transferred indicates the end of transaction T2.

From this sequence, a few things can be observed:
[bookmark: _Toc7699431][bookmark: _Toc7706689][bookmark: _Toc7733112]Information about the crude device location is provided to the location server as part of the RequestAssistanceData, in particular the CommonIEsRequestAssistanceData, in terms of the primary Cell ID of the device. It is associated to some available transactionID T1.
[bookmark: _Toc7699432][bookmark: _Toc7706690][bookmark: _Toc7733113]The location server uses the position associated to the primary cell ID of the device to configure the GNSS RTK information to be transferred periodically to the device.
[bookmark: _Toc7699433][bookmark: _Toc7706691][bookmark: _Toc7733114]When the periodic transfer of assistance data is initiated, the ProvideAssistanceData message includes some available transactionID T2 that may be different to T1.
[bookmark: _Toc7699434][bookmark: _Toc7706692][bookmark: _Toc7733115]There is nothing specified how the device shall act upon change of its primary cell ID.
Given the typical configuration of GNSS RTK with OSR based on periodic data about every 1-2 seconds, associated to reference stations 10-20 km apart, and width SSR based on data that is relevant over large regions, the device in typical cellular network deployment will change primary cell quite often without changing the reference station of OSR or the configuration of SSR. That means that information about a cell change rarely will affect the configuration of GNSS RTK – the same configuration will be relevant most often also after a cell change.
[bookmark: _Toc7699435][bookmark: _Toc7706693][bookmark: _Toc7733116]A cell change of the device will most often not impact the configuration of GNSS RTK. 
Therefore, it is motivated that a cell change will have as little impact to the periodic assistance data transfer. One consequence is that there is no need to abort the periodic assistance data provisioning just because of a cell change. That will most often not even change the configuration of the GNSS RTK, and in rare cases change the configuration of the content but never change the configuration of the provisioning (periodicities, satellite systems, attributes,  etc).
[bookmark: _Toc7699436][bookmark: _Toc7706694][bookmark: _Toc7733117]A cell change will sometimes change the content configuration of GNSS RTK, but never change the configuration of the provisioning.
Periodic Assistance Data Transfer with cell ID change 
Based on the discussion in the previous section, it is important to describe how the device shall provide updated information about cell changes to the location server in order to maintain the periodic assistance data provisioning efficiently.
Therefore, we conclude that it is important to add a figure to LPP that describes the procedure that includes cell changes. One part is to define a separate transaction to request and provide assistance data similar to step 1 and 2. 
[bookmark: _Toc7699437][bookmark: _Toc7706700][bookmark: _Toc7733118]Introduce a figure and text to describe the periodic assistance data transfer with cell ID change procedure
[bookmark: _Toc7699438][bookmark: _Toc7706701][bookmark: _Toc7733119]Define a separate transaction similar to T1 in Figure 5.2.1a-1 for the device to provide information about a change in primary cell ID. The cell change transaction use some available transactionID T3 and continue with the same periodicSessionID.
Since the periodic assistance data transfer transaction will not change except for the content due to a device cell change, there is no need to abort the ongoing transaction (T2 in the figure above). Therefore
[bookmark: _Toc7699439][bookmark: _Toc7706702][bookmark: _Toc7733120]Continue the transaction with the periodic assistance data transfer despite a reported cell change by the device
The necessary changes are captured in the CR [1].
[bookmark: _Toc7699440][bookmark: _Toc7706703][bookmark: _Toc7733121]Approve the CR in [2]

Conclusion
In section 2 we made the following observations:
Observation 1	Information about the crude device location is provided to the location server as part of the RequestAssistanceData, in particular the CommonIEsRequestAssistanceData, in terms of the primary Cell ID of the device. It is associated to some available transactionID T1.
Observation 2	The location server uses the position associated to the primary cell ID of the device to configure the GNSS RTK information to be transferred periodically to the device.
Observation 3	When the periodic transfer of assistance data is initiated, the ProvideAssistanceData message includes some available transactionID T2 that may be different to T1.
Observation 4	There is nothing specified how the device shall act upon change of its primary cell ID.
Observation 5	A cell change of the device will most often not impact the configuration of GNSS RTK.
Observation 6	A cell change will sometimes change the content configuration of GNSS RTK, but never change the configuration of the provisioning.

Based on the discussion in sections 2 and 3 we propose the following:Proposal 1	Introduce a figure and text to describe the periodic assistance data transfer with cell ID change procedure
Proposal 2	Define a separate transaction similar to T1 in Figure 5.2.1a-1 for the device to provide information about a change in primary cell ID. The cell change transaction use some available transactionID T3 and continue with the same periodicSessionID.
Proposal 3	Continue the transaction with the periodic assistance data transfer despite a reported cell change by the device
Proposal 4	Approve the CR in [2]

[bookmark: _In-sequence_SDU_delivery]References
[bookmark: _Ref174151459][bookmark: _Ref189809556]R2-1907369 CR 36.355 Periodic assistance data transfer with cell ID change procedure
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