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1
Introduction
At RAN3#98, discussion continued on the LPPa procedures needed to support broadcast of assistance data. In this paper, we analyse the two options on the table and propose a way forward.
2
Discussion
2.1
Background
To support broadcast of positioning assistance data, new LPPa procedure(s) are needed to convey the assistance data from the E-SMLC to the eNB. Two different options have been discussed [1]:
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. 
Option 2: New Class 1 procedure to enable the E-SMLC to request broadcasting of positioning assistance data, which also conveys the assistance data.

With Option 1, the eNB may provide “feedback” (e.g. amount of radio resources available for broadcasting assistance data) to the E-SMLC, to help the E-SMLC suitably size the assistance data. 

With Option 2, the eNB receives the assistance data over LPPa and may provide “feedback” (e.g. which parts of the assistance data it was not able to configure for broadcasting) in the response.

2.2
Evaluation
Option 1 is intended to enable dynamic pre-negotiation of system information broadcast resources between the E-SMLC and eNB. The pre-negotiated resources are expected to be “reserved” by the eNB, and the E-SMLC then provides the actual assistance data which is intended to be “optimized” for the reserved resources. It is assumed in [2] that without pre-negotiation:

1.
The E-SMLC would have to begin with a guess of available resources and select a certain set of possible assistance data IEs/SIBs to broadcast.
2.
Since the E-SMLC has no information on broadcast resources, it may likely select a too large assistance data/SIB set initially.

However, these assumptions do not seem valid, i.e. there is no “guessing” needed. Rather, the E-SMLC can be pre-configured with the resources “expected to be available” for assistance data/SIB broadcasting. For example, the operator deploys the assistance data broadcast service in a certain geographical area where under normal conditions there are sufficient resources available for the targeted level of service. In this case, pre-negotiation has no advantage and only introduces extra signaling.

Then, where [2] assumes an advantage for pre-negotiation is the case where there are insufficient resources to provide the targeted level of assistance data broadcast service.  In other words, the resources “expected to be available” (e.g. under normal load conditions) are actually not available. Then it is assumed in [2] that without pre-negotiation:
3.
The eNB may then have to select a sub-set of the desired assistance data/SIBs and provide feedback on the selected sub-set to the E-SMLC.
4.
But since the eNB is transparent to positioning, it may not know which sub-set of assistance data elements/SIBs make most sense (or are indeed needed) for a certain positioning method or for a certain GNSS type, and for a certain positioning mode (i.e., UE-assisted and/or UE-based, or GNSS with or without RTK, etc.).

But again, these assumptions do not seem valid. The E-SMLC can provide additional parameters with the assistance data/SIBs to allow the eNB to determine on its own which assistance data/SIBs to drop when there are insufficient resources.  This does not break the principal of transparency since the assistance data is still only seen by the eNB as OCTET STRING. In fact, it is already acknowledged in [2] that during pre-negotiation the assistance data/SIBs can be listed by the E-SMLC in priority order so that the eNB is able to reduce the required resources by e.g. dropping the lowest priority assistance data. Thus, the eNB can perform “admission control” based on parameters that can be signaled to the eNB.
The pre-negotiation model seems to assume that E-SMLC can dynamically adapt the assistance data/SIBs according to eNB resource availability. However, the following aspects bring into question whether such an assumption is realistic:

-
What does it mean for eNB to “reserve” resources upon pre-negotiation? In periods of higher load, the available resources may further decrease and render the pre-negotiated amount of resources obsolete.

-
Although pre-negotiation is intended to “optimize” the assistance data/SIBs according to eNB resource availability, it is only a “snapshot” and does not address e.g. the case where resource availability increases.

-
It is the normal business of the eNB to perform admission control and allocation of resources, and the eNB anyway must handle the case where there is ongoing broadcast of assistance data/SIBs and available resources become insufficient. 
Therefore, pre-negotiation does not appear to have any benefit or satisfy any requirement. It only introduces unnecessary signaling and complexity. Thus, Option 2 should be the way forward. 
Proposal 1:
Introduce a new class 1 Broadcast Initiation procedure in LPPa. The E-SMLC sends the BROADCAST REQUEST message to request the eNB to initiate broadcasting of the included assistance data/SIBs.
When the eNB receives the assistance data/SIBs in the BROADCAST REQUEST message, it determines whether the needed resources are available to initiate the broadcast. If so, then it replies with the BROADCAST RESPONSE message. 
It should be expected that the E-SMLC requests broadcasting of assistance data only when necessary resources have been appropriately provisioned by the operator before enabling the feature. However, there are at least three failure cases to consider:
Failure Case 1: eNB is able to initiate/schedule broadcasting of some but not all of the requested assistance data/SIBs. 

-
The eNB can report the assistance data/SIBs which it failed to broadcast in the BROADCAST RESPONSE message. 
Failure Case 2: eNB is unable to initiate/schedule broadcasting of any of the requested assistance data/SIBs. 

-
The eNB can indicate that it is not able to initiate broadcast of any of the requested assistance data/SIBs using the BROADCAST FAILURE message. 
Failure Case 3: eNB successfully initiates/schedules the requested assistance data/SIBs but must later terminate the broadcast of at least one of the assistance data/SIBs previously initiated by the BROADCAST REQUEST message.

-
When the assistance data is updated frequently by the E-SMLC (e.g. 1 second between refreshes), this seemingly reduces to Failure Case 1, i.e. the E-SMLC will become aware that on ongoing broadcast has failed when it attempts to refresh the broadcast. 
-
When the assistance data does not need to be updated frequently, then there is a chance that an ongoing broadcast fails without the knowledge of the E-SMLC. In such a case, is there any requirement to notify the E-SMLC of the failure of an ongoing broadcast? It is unclear what action the E-SMLC could take even if it were to receive such notification. If it is for some reason important for the E-SMLC to be aware of the status of assistance data broadcasting, the E-SMLC can either periodically refresh the broadcast or a class 2 procedure introduced to enable the eNB to notify the E-SMLC that an ongoing broadcast has been terminated. 
Therefore, to address the three potential failure cases the following is proposed: 

Proposal 2:
The eNB sends the BROADCAST RESPONSE message if it is able to initiate broadcast of at least one of the requested assistance data/SIBs. The eNB reports the assistance data/SIBs which it failed to broadcast, if any.

Proposal 3:
The eNB sends the BROADCAST FAILURE message if it is not able to initiate broadcast of any of the requested assistance data/SIBs.

Proposal 4:
Introduce a new class 2 Broadcast Termination Indication procedure in LPPa. The eNB sends the BROADCAST TERMINATION INDICATION message to report the assistance data/SIBs which it has terminated.

Finally, there must be a mechanism to enable the E-SMLC to terminate an ongoing broadcast. For this purpose, a separate procedure is preferred rather than overloading the Broadcast Initiation procedure. This procedure can be Class 2, since the Broadcast Termination Indication procedure of Proposal 4 can be used as confirmation that the broadcast is terminated.
Proposal 5:
Introduce a new class 2 Broadcast Termination procedure in LPPa. The E-SMLC sends the BROADCAST TERMINATION COMMAND message to terminate an ongoing broadcast of assistance data/SIB.
3
Conclusions
The following is proposed:
Proposal 1:
Introduce a new class 1 Broadcast Initiation procedure in LPPa. The E-SMLC sends the BROADCAST REQUEST message to request the eNB to initiate broadcasting of the included assistance data/SIBs.

Proposal 2:
The eNB sends the BROADCAST RESPONSE message if it is able to initiate broadcast of at least one of the requested assistance data/SIBs. The eNB reports the assistance data/SIBs which it failed to broadcast, if any.

Proposal 3:
The eNB sends the BROADCAST FAILURE message if it is not able to initiate broadcast of any of the requested assistance data/SIBs.

Proposal 4:
Introduce a new class 2 Broadcast Termination Indication procedure in LPPa. The eNB sends the BROADCAST TERMINATION INDICATION message to report the assistance data/SIBs which it has terminated.

Proposal 5:
Introduce a new class 2 Broadcast Termination procedure in LPPa. The E-SMLC sends the BROADCAST TERMINATION COMMAND message to terminate an ongoing broadcast of assistance data/SIB.
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