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1
Introduction
In RAN2#72bis it was agreed as follows:
IRAT ANR logging: identical to IRAT for cell-reselection based method.


-
remains FFS how UE is configured to perform IRAT logging and report availability

It was briefly discussed that it should be possible to limit the amount of reporting the UE needs to do for the inter-RAT case, however no conclusions were made. 

In this paper we discuss a couple of options whereby the UTRAN cell can configure and limit the inter-RAT reporting of GERAN and E-UTRAN cells  and provide a proposed way forward.

2
Discussion
The inter-RAT cell reselection has been described in previous RAN2 contributions [2], [3].
Basically, the UE is required to store information about the previously camped GERAN or E-UTRAN cell and report the information towards the UTRAN cell after inter-RAT reselection. The assumption is that this is performed only after detected set reselection. 

In the E-UTRAN to UTRAN case, the UTRAN cells are not listed, and hence reselection will always occur based upon detected (non-listed) cells. 

For the GERAN to UTRAN case, it’s possible that the GERAN cell broadcast UTRAN neighbours. In the case that GERAN doesn’t broadcast individual cells (frequency only) then all cells on that frequency are considered valid and UE performs detected set reselection from GERAN to UTRAN.

Bearing in mind that the purpose of UTRAN ANR is for reporting unknown neighbours, and that the UTRAN->UTRAN ANR procedure only logs detected set cells (i.e. that is cells which are not signalled in the neighbour cell list) then a similar principle should apply to the inter-RAT case. That is, only the cells which are not listed as neighbours of the UTRAN cell need to be reported. Cells which are listed are already known to the NW. 
Based on the “log available” indication alone, the network does not know whether the UE has stored information related to a known or unknown inter-RAT cell (different to that UTRAN->UTRAN case where the UE logs only detected set cells which are by definition not listed neighbours).This means that the NW always needs to perform UE INFORMATION REQUEST/RESPONSE procedure in order to obtain the log information to check whether the logged inter-RAT cell is known or unknown. This results in much unnecessary signalling exchange between the UE and NW, which has obvious drawbacks. 

In the GERAN case, individual cells are listed in the neighbour cell list broadcast in SIB11/11bis/12. Therefore, when UE performs reselection from GERAN to UTRAN (regardless of whether the UTRAN cell is listed in GERAN or not) then the UE can perform a check on the UTRAN SIBs (which are obtained anyway as part of camping) against the stored cell information from the previous GERAN cell, and include the “log available” indication based on the result of that check. 

Proposal 1: For reporting of inter-RAT GERAN neighbours, UE shall indicate log availability only if the GERAN cell is not included in the neighbour list in SIB11/11bis/12.

In the EUTRAN case, individual EUTRAN cells are not listed as neighbours. Only the EUTRAN frequency and the blacklisted cells are signalled to the UE. However, it follows that at least the blacklisted cells are already known to the NW (and disallowed for the UE) therefore there is no need to report those cells. 
Proposal 2: For reporting of inter-RAT E-UTRAN neighbours, UE shall indicate log availability only if the E-UTRAN cell is not included in the blacklist for the EUTRAN frequency in SIB19.

Figure 1 below illustrates how proposals 1 + 2 would work in the UE as part of the overall procedure for inter-RAT ANR.
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Figure 1: flow chart for checking whether to report inter-RAT log availability

Since the log available indication is sent in RRC Connection Setup Complete, the network may choose to ignore all indications from UEs (especially if ANR isn’t supported in the NW, then this is the default behaviour for reception of unsupported non-critical extensions. It was proposed in the past, that the UTRAN cell may broadcast an indication on BCCH which indicates to the UE whether ANR reporting is allowed or not. Although this does not provide huge benefits (i.e. NW not wanting to retrieve logs will not retrieve logs) it means that the UE doesn’t need to perform information storage + system information checking unless UTRAN cell indicates that ANR logs are requested, and it means that “log available” doesn’t need to be sent to cells not supporting (or not requiring) ANR log retrieval. 
Proposal 3: Decide whether UTRAN cell should indicate on BCCH whether ANR reporting is allowed. This could potentially apply to both inter-RAT and intra-UTRAN “log available” cases. 
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Conclusion
In this paper we have described some potential ways to limit inter-RAT log reporting, which significantly reduces signalling overhead for inter-RAT ANR log reporting. UE only needs to report cells which are not known neighbours (as per UTRAN BCCH neighbour cell list)
Proposal 1: For reporting of inter-RAT GERAN neighbours, UE shall indicate log availability only if the GERAN cell is not included in the neighbour list in SIB11/11bis/12.

Proposal 2: For reporting of inter-RAT E-UTRAN neighbours, UE shall indicate log availability only if the E-UTRAN cell is not included in the blacklist for the EUTRAN frequency in SIB19.

Proposal 3: Decide whether UTRAN cell should indicate on BCCH whether ANR reporting is allowed. This could potentially apply to both inter-RAT and intra-UTRAN “log available” cases.  
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