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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

In RAN2#73 it was further agreed as follows:
Agreements

-
Proposal 1: For logging of inter-RAT GERAN neighbours, UE shall only log if the GERAN cell is not included in the neighbour list in SIB11/11bis/12.
-
Proposal 2: For logging of inter-RAT E-UTRAN neighbours, UE shall only log if the E-UTRAN cell is not included in the blacklist for the EUTRAN frequency in SIB19.
Then the draft TP captured the above agreements in [2] and now the email discussion [3] has attempted to translate that into stage 3 procedural text [4], [5].
However, based on the content of the draft stage 3 and some comments made during the email discussion, it appears that it may still be unclear how the inter-RAT ANR case should operate. The intention of this paper is to clarify the behaviour in order that it may be correctly captured in stage 3, and if necessary clarified in stage 2.
2
Discussion
Basic procedure
The inter-RAT cell reselection approach to ANR has been described in many previous RAN2 contributions. Whether the UE is camped on GERAN or on EUTRAN, the basic procedure is exactly the same. 
1. UE is camped on another RAT (GERAN/EUTRAN) and stores the information about the cell
2. UE performs inter-RAT reselection to UTRAN

3. UE reports previously camped inter-RAT cell information to new UTRAN cell
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Additional Agreements
During the discussion from last meeting, it was additionally agreed:
Additional agreement A) Prior to step 1, the UE must be configured to perform ANR by a UTRAN cell, before UE goes to the other RAT (by any means). UE must have a valid ANR configuration in order to enable the reporting in step 3. 
NW has then several options to encourage ANR reporting from the other RAT

· NW may redirect the UE to the other RAT after configuring ANR and wait for UE to return, based on the reselection parameters provided in the other RAT.
· NW may assign dedicated priorities (e.g. with short dedicated priority validity time) to temporarily provide higher priority for the other RAT, for this UE, and wait for UE to return. 
· NW may perform handover to the other RAT 

· NW may just wait and hope that some UE configured with ANR will naturally camp on the other RAT, and return while the ANR configuration is still valid
Additional agreement B) In step 3, it was also agreed that the UE checks whether the previously camped cell is already known to the UTRAN cell, by comparing the previous cell information to the GERAN neighbour cell list/EUTRAN frequency blacklist
Performing inter-RAT ANR log collection

Given the above summary, it is clear that inter-RAT ANR has some distinct differences to what is agreed for intra-UMTS ANR. For the intra-UMTS case, the UE is provided with thresholds for SIB reading and logging of the intra-UMTS neighbours. UE performs measurements of the intra-UMTS neighbours while camped on the “usual” serving cell, and cell reselection has no relevance other than to provide the UE with its usual means of mobility – or in other words the intra-UMTS ANR case has no direct dependency on cell reselection. 
On the other hand, inter-RAT ANR is achieved purely by means of reselection from the other RAT to UTRAN. Since this is the case, no thresholds are required for inter-RAT ANR, and in fact no configuration parameters are required other than to “enable” ANR with a valid configuration. This is the first point we would like to clarify, since the current draft stage 3 [5] contains the following text. 

	While T32x is running, the UE shall:

1>
perform the ANR measurements and evaluation on UTRAN, E-UTRAN or GERAN detected set cells according to the received logging configuration message, if the logging criteria, as specified in [4], is met:
2>
perform the logging while camping normally on an UTRA cell that is part of the PLMN which is the same PLMN as the IE “PLMN Identity” stored in variable LOG_ANR CONFIG.

2>
when adding a logged measurement entry in the variable LOG_ANR_REPORT_VARIABLE, include the fields in accordance with the following: 

3>
set the IEs "Serving PLMN Identity" and "Serving Cell" to indicate cell identity of the cell the UE is camping on if the cell is not logged before.

3>
if the detected set cell is a UTRAN cell and not logged before, try to acquire the corresponding system information and set to the variable LOG_ANR_REPORT_VARIABLE as follows:

4>
set the IE "Cell ID" to indicate cell identity of this detected set cell.

4> set the IE "PLMN Identity" to indicate the Primary PLMN which this detected set cell belongs to.

4> set the IE "Frequency Info" and "Cell parameter ID" for a TDD cell or "Primary Scrambling Code"for a FDD cell.

3>
if the detected set cell is an E-UTRAN cell and not logged before, set to the variable LOG_ANR_REPORT_VARIABLE as follows:

4>
set the IE "Cell Identity" to indicate cell identity of this detected set cell.

4> set the IE "PLMN Identity" to indicate the Primary PLMN which this detected set cell belongs to.

4> set the IE "Tracking Area Code" to indicate the TAC which this detected set cell belongs to.

4> set the IE "EARFCN" and "Physical Cell Identity" of this detected set cell.


 The parts highlighted in red appear to be contrary to the current stage 2 agreements. The UE does not need to measure detected set inter-RAT cells while camped on UTRAN for the purpose of ANR. Instead, the UE shall report previously camped inter-RAT cells following a reselection from that RAT (as already agreed and discussed several times in the past). Hence, we would propose to clarify: 

Proposal 1: Confirm that no thresholds for measurement or any other specific parameters are needed for inter-RAT ANR purpose, since the UE does not need to perform ANR measurements, detected set measurements, or system information reading of inter-RAT cells while camped on UTRAN, and ANR should not interfere with normal mobility.
Proposal 1a: Confirm that the UE shall perform inter-RAT ANR only if it has a valid ANR configuration stored at the time of reselecting to UTRAN from the other RAT (with any valid configuration) and the logging rules are met (i.e. the previously camped inter-RAT cell is not signalled on BCCH of the new UTRAN cell)
Reporting of ANR information
Now that we have clarified the above points regarding the collection of ANR information, we need to also address the reporting of ANR information. Referring once again to the basic 3 steps of cell reselection based ANR – in step 3 the UE reports the previously camped inter-RAT information to the target UTRAN cell.

However, the current stage 2 and stage 3 wording is ambiguous. From stage 3 [4]:

	For inter-RAT ANR case, the UE shall log the required information of the previous camped E-UTRAN or GSM cell and current camping UTRAN cell according to TS 25.331[4], only if the following conditions are met:
· the previous camped GSM cell is not included in the neighbour cell list in SIB11/11bis/12 of the current camping UTRAN cell or,

· the previous camped E-UTRAN cell is not included in the blacklist for the EUTRAN frequency in SIB19 of the current camping UTRAN cell.



The text in red only states that the UE shall log information, however that does not provide any detail about reporting. In our understanding for the cell reselection approach agreed for inter-RAT ANR, as mentioned above, the UE reports the previously camped inter-RAT cell to the new UTRAN cell and so far there have been no agreements otherwise. 

It needs to be clarified therefore what “UE shall log the required information” means in the context of ANR reporting – i.e. clarify whether the intention is to stick with the agreed cell reselection approach for inter-RAT ANR, or whether additional agreements need to be made on top of that. 

If we do not deviate from the currently agreed cell reselection approach, then the UE should report the information straight away to the target UTRAN cell during registration, or at least during the same RRC connection. This implies that if the NW does not retrieve the information during that RRC connection, then there should be no reason for the UE to maintain the “logged” information until later – i.e. for the inter-RAT case, only 1 cell will ever be recorded, and if not retrieved by the target cell, then the UE can discard the information. This is our current understanding. 

The alternative would be the UE needs to store the inter-RAT information (potentially for multiple neighbour relations, with multiple source and target cells) until either the log validity expires or the log is retrieved by the network. This has never been explicitly proposed or agreed for inter-RAT, but since stage 2/3 work has focused more on intra-UMTS ANR, which uses a different method of collecting the ANR information more suited to this type of reporting, this is also being applied to inter-RAT without proper consideration causing us to deviate from the originally agreed approach.
Either of the approaches are technically possible from the UE point of view, however we would like to understand what the advantage of storing a log until later would be, given that the UE would already be communicating with the target cell after cell reselection from the other RAT. We would assume that it would simplify the NW implementation considerably should the ANR report be received by the target UTRAN cell rather than be collected later + would therefore prefer the UE implementation to be simplified by allowing the UE to delete any stored inter-RAT ANR information should the target cell decide not to collect the information. This would also free memory (log entries) to store further intra-UTRAN neighbour relations during the ANR configuration session. 
Proposal 2: If the target UTRAN cell does not retrieve the inter-RAT ANR information, then the UE shall discard the stored information. 
The only potential case whereby the UE may not perform registration on the target UTRAN cell is the case where Idle Signalling Reduction (ISR) is enabled, and the UE is registered on both UTRAN and EUTRAN registration areas. In this case the UE does not need to perform a registration and therefore may not attempt to establish an RRC connection on the target UTRA cell. However, there are several cases for ISR already whereby the UE shall internally disable ISR in order that a registration is triggered. It would be straightforward to add ANR configuration to that list of cases. This would mean the target UTRAN cell always has the opportunity to retrieve the inter-RAT ANR log information, and provides an excellent opportunity to simplify the inter-RAT ANR implementation for the UE (as mentioned above, the UE doesn’t need to record multiple inter-RAT relationships, and furthermore only the inter-RAT cell information needs to be reported and not source/target cells) while keeping the log memory available to log intra-UTRAN NRs.

Proposal 3: In case the UE performs inter-RAT reselection from EUTRAN to UTRANand has ANR information to report, the UE internally disables ISR if in use, in order that the UE performs registration on the target cell.

5

Conclusion
In this paper we have attempted to clarify the already agreed cell reselection approach to inter-RAT ANR. First of all we have clarified the procedure used for collecting the ANR information, but more importantly we aim to clarify what it means for the UE to “log” inter-RAT ANR information, which results in how the UE reports ANR information in order to keep the implementation simple, as per the original intention of that agreement. We provide one final proposal that enables the cell reselection procedure to work well in all cases. 

Proposal 1: Confirm that no thresholds for measurement or any other specific parameters are needed for inter-RAT ANR purpose, since the UE does not need to perform ANR measurements, detected set measurements, or system information reading of inter-RAT cells while camped on UTRAN, and ANR should not interfere with normal mobility.

Proposal 1a: Confirm that the UE shall perform inter-RAT ANR only if it has a valid ANR configuration stored at the time of reselecting to UTRAN from the other RAT (with any valid configuration) and the logging rules are met (i.e. the previously camped inter-RAT cell is not signalled on BCCH of the new UTRAN cell)

Proposal 2: If the target UTRAN cell does not retrieve the inter-RAT ANR information, then the UE shall discard the stored information. 
 Proposal 3: In case the UE performs inter-RAT reselection from EUTRAN to UTRAN and has ANR information to report, the UE internally disables ISR if in use, in order that the UE performs registration on the target cell.
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