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1
Introduction
To support broadcast of positioning assistance data, new LPPa procedure(s) are needed to initiate the broadcasting and to convey the assistance data from the E-SMLC to the eNB.
At RAN3#97bis, two different solutions for the LPPa signalling framework were proposed in [1] and [2]. In this paper, we analyze the two solutions and propose a way forward.
2
Discussion
2.1
Solution A: class 1 procedure + class 2 procedure
In this solution, there is a new class 1 procedure to enable the E-SMLC to request the eNB to broadcast positioning assistance data, followed by a new class 2 procedure to enable the E-SMLC to convey the assistance data to the eNB [1].
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Figure 1: Solution A – two new LPPa procedures
The steps are as follows:

Step 1:
E-SMLC sends the ASSISTANCE DATA BROADCAST REQUEST message to request broadcasting of SIB-x. It includes information to enable the eNB to evaluate the request (e.g. data rate) and determine scheduling and configuration parameters of SIB-x.

Step 2:
eNB replies with the ASSISTANCE DATA BROADCAST RESPONSE message which includes relevant configuration parameters of SIB-x (e.g. Transport Block Size) to enable the E-SMLC to e.g. segment the SIB-x payload if needed.

Step 3:
E-SMLC sends the ASSISTANCE DATA DELIVERY message with the SIB-x payload. The message also includes “metadata” such as the desired periodicity, duration, etc.
Step 4:
eNB begins broadcasting the SIB-x payload.

This solution appears to assume that segmentation of the SIB-x payload is performed by the E-SMLC, and that this requires input from the eNB(s).  The initial class 1 procedure enables the eNB to assess the requested broadcast and provide “feedback” to the E-SMLC so that the E-SMLC can suitably “size” (segment) the assistance data in the subsequent class 2 procedure.
2.2
Solution B: class 1 procedure
In this solution, there is a new class 1 procedure to enable the E-SMLC to request broadcasting of positioning assistance data, which also conveys the assistance data [2].
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Figure 2: Solution B – one new LPPa procedure
The steps are as follows:

Step 1:
E-SMLC sends the ASSISTANCE DATA BROADCAST REQUEST message which includes the SIB-x payload. The message also includes “metadata” such as the desired periodicity, duration, etc.
Step 2:
eNB acknowledges with the ASSISTANCE DATA BROADCAST RESPONSE message which includes information about success or failure, e.g. whether resources are available to initiate/schedule the requested broadcast.

Step 3:
eNB begins broadcasting the SIB-x payload.

This solution appears to assume that segmentation of the SIB-x payload is performed by the eNB. If there are insufficient radio resources to initiate the broadcast, then this can be indicated in the response to the E-SMLC.
2.3
Evaluation and further details
For RAN3 to decide on a suitable signalling solution for assistance data broadcast, a better understanding of the requirements is needed.
Current LTE specifications support PWS broadcast, which has similarities with assistance data broadcast. In both cases, the eNB receives data (octet string) via the MME from a core network entity (CBC in case of PWS, E-SMLC in case of positioning assistance data), which the eNB schedules and broadcasts using the system information broadcast (SIB) capability. The PWS mechanism is similar to Solution B, where the Write-Replace Warning procedure is used to start or overwrite the broadcasting of warning messages and conveys the warning message content. Depending on the size of the data, the eNB may segment the warning notification before sending it over the radio interface.
There does not appear to be any requirements for assistance data broadcast that would motivate a signalling framework different than PWS. For example, it seems reasonable to assume that segmentation of positioning assistance data is performed by the eNB, as it currently does for PWS, given that the eNB is responsible for allocation of radio resources for broadcasting. Also, E-SMLC should not be aware of radio resource specifics like transport block size or amount of resource blocks available at eNB.
Proposal 1:
Segmentation of the SIB-x payload should be performed by the eNB.

As stated earlier, Solution-A appears to assume that segmentation is performed by the E-SMLC. Since that is not the case, Solution-B seems preferable.

Proposal 2:
Introduce a new class 1 Assistance Data Broadcast procedure in LPPa (i.e. Solution B).
Regarding further details of the Assistance Data Broadcast procedure, RAN2 has reached the following agreements [3]:
RAN2 has agreed that the assistance data will be ASN.1 encoded and optionally encrypted in the E-SMLC and sent to the eNB via LPPa for broadcast as system information blocks. Each SIB is represented by an octet string. 
RAN2 has identified the following information to be associated to each octet string
- type of assistance data
- segmentation information
- GNSS ID when applicable
- ciphering key data

Based on the above, the eNB receives a block of assistance data encoded as an octet string which maps to a particular SIB. For each octet string, there is associated information. Although RAN2 has provided a list of associated information, details are FFS and discussion is still ongoing in RAN2.
Proposal 3:
The ASSISTANCE DATA BROADCAST REQUEST message contains Assistance Data (encoded as octet string) and the following associated information: Assistance Data Type (FFS), Segmentation Information (FFS), GNSS ID (FFS), and Ciphering Key Data (FFS).

When the eNB receives the assistance data, it determines whether the necessary resources are available to initiate the broadcast. If so, then it replies with the ASSISTANCE DATA 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 two failure cases to consider:
Failure Case 1: eNB is unable to initiate/schedule the requested SIB-x broadcast. 

· The eNB can indicate the failure in the ASSISTANCE DATA BROADCAST FAILURE message.
Failure Case 2: eNB successfully initiates/schedules the requested SIB-x broadcast but is later unable to comply with the configured periodicity and/or duration.

· 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 periodically refresh the broadcast.

Therefore, failure cases can be supported by the eNB using the ASSISTANCE DATA BROADCAST FAILURE message. 

Proposal 4:
If the necessary resources are available to initiate the broadcast, the eNB replies with the ASSISTANCE DATA BROADCAST RESPONSE message; otherwise, the eNB replies with the ASSISTANCE DATA BROADCAST FAILURE message.
The above analysis has so far assumed that a single ASSISTANCE DATA BROADCAST REQUEST message succeeds or fails in its entirety. The possibility of “partial failure” (i.e. eNB has resources to broadcast some but not all of the assistance data) needs further study.  For example:
· Can a single ASSISTANCE DATA BROADCAST REQUEST message contain multiple SIBs?
· If so, is partial failure allowed or should the eNB consider the request as “atomic”? 
Proposal 5:
Handling of multiple SIBs and “partial success/failure” (e.g. eNB has resources to broadcast some but not all assistance data) is FFS.
3
Conclusions
The following is proposed:
Proposal 1:
Segmentation of the SIB-x payload should be performed by the eNB.

Proposal 2:
Introduce a new class 1 Assistance Data Broadcast procedure in LPPa (i.e. Solution B).

Proposal 3:
The ASSISTANCE DATA BROADCAST REQUEST message contains Assistance Data (encoded as octet string) and the following associated information: Assistance Data Type (FFS), Segmentation Information (FFS), GNSS ID (FFS), and Ciphering Key Data (FFS).

Proposal 4:
If the necessary resources are available to initiate the broadcast, the eNB replies with the ASSISTANCE DATA BROADCAST RESPONSE message; otherwise, the eNB replies with the ASSISTANCE DATA BROADCAST FAILURE message.

Proposal 5:
Handling of multiple SIBs and “partial success/failure” (e.g. eNB has resources to broadcast some but not all assistance data) is FFS.
A CR for TS 36.455 reflecting the above proposals is provided in [4].
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