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Introduction
Positioning assistance data broadcast was discussed at the first online session at RAN2#103 [1]. The discussion on value tag and expiration time for positioning AD based on [2-8], was further discussed in Offline #601. In this contribution we summarize the discussion and propose a way forward

[bookmark: _Ref178064866]Discussion
Contributions proposing value tags and validity/modification periods for positioning system information blocks are either considering a solution based on LPP [2-3] or LPPa+RRC [4-8]. Despite protocol differences, the overall ambitions are similar. In particular, from the online discussion, the following aspects are in common and views seem to be aligned based on [1]:
· A value tag is used to indicate when a SI message / PosSIB has changed
· If the value tag is omitted, the UE cannot preclude that a broadcasted instance of the SI message/PosSIB contains new information
· A validity period/modification period is used to inform about how often the SI message/PosSIB can change and contain new information
· There are benefits to convey the absolute time when an SI message/PosSIB will/can change
· The UE may not monitor every SIB1 transmission due to other needs

[bookmark: _Toc522762421]Capture the aligned view in the listed items in the corresponding CR. 

The ambition with the value tag and expiration time is to make the information retrieval efficient from a UE perspective. They are optional attributes. Therefore, there are four combinations based on whether these attributes are present or not:
1. Both value tag and expiration time present
0. UE will use expiration time to avoid reading corresponding positioning AD broadcast during the expiration time, and can use the value tag to exactly detect which transmission contains the new information. The expiration time indicate a specific time in terms of UTC, and the UE will start reading slightly before, retrieving transmissions and checking the value tag. The transmission for which the value tag has been increased contains the freshest information.
1. Only value tag 
1. The UE will monitor the positioning AD broadcast transmissions and the corresponding value tag, and will only bother decoding the transmission when the value tag has changed
1. Only expiration time 
2. The UE will discontinue monitoring the positioning AD broadcast transmissions until time has passed the expiration time, and then the UE will again decode the transmission of the specific data
1. Neither value tag nor expiration time 
3. The UE cannot be sure that a new transmission will include changes from the previous transmission and will therefore decode every transmission and replace the old info with the new info

When the UE moves to a new cell, some stored information could still be valid, but the UE cannot preclude in general that this is the case. Therefore, a failsafe approach is to consider stored positioning AD broadcast information invalid upon cell change.

[bookmark: _Toc522762422]Capture the interpretation of value tag and expiration time attribute presence in the corresponding CR. 

Based on the online and offline discussions, three different protocol implementations have been discussed:
1. Value tag and expiration time in LPP. Requires changes in LPP to add value tag and expiration time per positioning SIB.
2. Value tag and expiration time in LPPa+RRC Requires changes in both LPPa and RRC to add value tag and expiration time per SI message
3. Value tag in RRC and expiration time in LPP. The value tag can be updated in the eNB based on when new pos SIB information has been provided from E-SMLC. Requires changes to LPP to add expiration time per positioning SIB and to RRC to add value tag per positioning SIB or SI message
In order to compare these implementations, the following analysis has been made, considering a typical piece of information sent with a periodicity 1.28s, and any expiration time at 30s (simplified by only including the seconds of the expiration time). The UE will use the value tag to detect the exact transmission of new information by retrieving data at 29,44 s, 30.72s, 32s to pinpoint the transmission with new information, and then not monitor this piece of information for the validity period.
1. Monitoring costs from UE perspective essentially the same. 
0. LPPa+RRC: the UE need to check the SIB1 at about 29,44 s, 30.72s, 32s to detect when the validity tag has changed
0. LPP: the UE will monitor the  SI message containing the posSIB at about 29,44 s, 30.72s, 32s to detect when the validity tag has changed
0. LPP+RRC: LPP: the UE has retrieved the expiration time from LPP and will check the SIB1 at about 29,44 s, 30.72s, 32s to detect when the validity tag has changed
1. Possibility to pinpoint exactly the information that has changed 
0. LPPa+RRC: the value tag is proposed to be set per SI message, which gives less resolution, but on the other hand is not very critical since the main cost is to retrieve the SI message, and SI messages containing information with the same periodicity can typically change equally often.
0. LPP: the value tag is proposed to be set per PosSIB, which gives better resolution, but the full SI message with the changed data needs still to be retrieved even though is contains unchanged information
0. LPP+RRC: the value tag is proposed to be set per PosSIB, which gives better resolution, but the full SI message with the changed data needs still to be retrieved even though is contains unchanged information
1. Possibility to set an absolute time when the data has changed – this also implies that it might be more reasonable to define an expiration time, rather than a validity period or modification period. 
0. LPPa+RRC: provided by E-SMLC to eNB via LPPa. 
0. LPP: provided by E-SMLC, embedded in the containers to eNB
0. LPP+RRC: provided by E-SMLC, embedded in the containers to eNB
1. Standardization efforts 
0. LPPa+RRC: meta data added to LPPa in RAN3, attributes added to RRC in RAN2
0. LPP: attributes added to LPP in RAN2 
0. LPP+RRC: attributes added to LPP and RRC in RAN2

Based on the above analysis, RAN2 should be able to decide an appropriate implementation among the three presented.
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Conclusions
In this paper, summarizing the offline 601 discussion we have the following proposals.
Proposal 1	Capture the aligned view in the listed items in the corresponding CR.
Proposal 2	Capture the interpretation of value tag and expiration time attribute presence in the corresponding CR.
Proposal 3	RAN2 to decide an appropriate implementation of value tag and expiration time among the three presented.
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