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1
Introduction
This is the discussion paper for RAN2 email discussion [73b#05] UMTS: discussion on ANR CRs and open issues [Huawei]. The summary of of intended email discussion:

-     Review the draft CRs and how agreements are captured

-     Review the list of open issues and discuss proposals on how to solve them

-     If there is consensus on an open issue, the solution can be captured in the CR but it must be clearly highlighted

=> Intended outcome: Email report and draft CRs for 25.304 and 25.331

2
Agreements
Based on the outcome of RAN2#73bis [1], the following agreements were reached:
· Agree to keep SRB4 only to send ANR reports.
· No need for the UL UARFCN. We agree not to use it
· If there are 2 thresholds configured, UE needs to satisfy both. By default, both can be MD.

· Agree to configure separately intra-rat, inter-rat gsm, inter-rat eutra, those inter-RAT indicators would need to be in UE variables as well 
· The conditions for logging would belong more to the measurement sections (5.x.2.1/5.x.2.2)
· Intra-utran isn’t used elsewhere. No need to say it’s intra-UTRAN
· UE would consider freqs which are in the NCL
From the agreements above, the more significant point is about the thresholds, please companies confirm the following understaning regarding the two shresholds:

-
Absolute threshold + relative shreshold, MD;
-
Absolute threshold shall be firstly applied, then for the detected set cells above absolute threshold, relative shreshold is applied to determine which detected set cell to be logged;
-
For both threshold, Ec/N0 and RSCP could both be configured by the network;

Huawei：in line with the understanding above
ZTE: in line with above understanding. Which threshold to be applied firstly should not affect the outcome for logging.
Renesas: It was our assumption that the NW may provide either, or both thresholds. UE shall apply relative threshold only if that is the only threshold provided by the network. Likewise UE shall apply absolute threshold if that is the only threshold provided. UE shall apply both (order does not matter) if both are provided. However if NW vendors and operators wish to limit themselves by always having to provide both (or having default value for both) then that’s fine for us too. 
DT :Agree with Renesas “NW may provide either, or both thresholds. UE shall apply relative threshold only if that is the only threshold provided by the network. Likewise UE shall apply absolute threshold if that is the only threshold provided. UE shall apply both (order does not matter) if both are provided”
E_STE: We think that the configuration mechanism for providing both thresholds (as the agreement is today) allow the same UE behaviour as configuring only one. For instance, by having default values set to low values, the corresponding threshold is “passivated” (or “always fulfilled”).We do not see any major technical issues or increased complexity with this approach; while it still gives some NW freedom in implementation choice. For the sequence of UE applying the thresholds, we think this can be left for UE implementation..
Nokia-NSN: 2 threshold are OK, with optional usage. (NW can chose to use only 1 of them). Note that we have now 4 in tolal (with RSCP / Ec/ No). 
3
Open issues
Issue 1: Should NW indicate a list of frequencies that UE is allowed to perform ANR on
The intention of this proposal is to allow the UE to go to other freqs and give guidance on which ones to search, and it should be an error case if the indicated frequency is listed in the NCL.
Huawei: we have no strong opinion. Considering that we reached the agreement that UE would consider frequencuies which are in the NCL, it seems that there is no need to do that;
ZTE: No need for Rel-10 ANR, but interesting for ANR enhancement. Additional indicated frequency for ANR purpose may impact the legacy measurement rules and cell reselection performances.
Renesas: Baseline is that UE performs ANR on the frequencies in the NCL + we would not like to be required to perform ANR on additional frequencies. Limiting the frequencies would be fine (e.g. limited to intra-freq, or to intra-freq + 1 inter-freq) would be fine also. 
DT : We agree, UE performs ANR on the frequencies in the NCL. We are open to introduce limitation e.g. limited to intra-freq, or to intra-freq + 1 inter-freq, if companies thinks this is feasible in Rel10. Otherwise we can make this enhancement of limitation in coming relases.
E_STE: We are fine with the current assumtion to include all carriers in the NCL for the ANR monitoring scope.
Nokia-NSN: Even if ANR is limited to the NCL frequencies, we think it would be useful to give guidance to the UE and signal which frequency should be used for ANR.
QC: UE is to perform ANR at most on the NCL frequencies and no other ones. Additionally configured limitations are also acceptable.
Issue 2: Should UE keep or discard the inter-RAT ANR info if it wasn’t retrieved by target utran cell.  
Issue 2 mainly requires that network should retrieve the inter-RAT ANR info upon the reception of availability indicator, because there might be the case that the network (RNC) doesn’t support the ANR and, inter-RAT info is useful at at the RAT border, UE should report this info at the RAT border.
Huawei: it is better to keep the inter-RAT ANR info. Since it is anyway useful info to the network, network can retrieve it later due to some implemetnational reason, if network doesn’t retrieve, anyway, we have the validity timer for the UE to discard.
ZTE: Agree with HW.
Renesas: If the target cell/RNC doesn’t support ANR then there seems to be no purpose to keep the neighbour relation stored, since information cannot be used anyway to automatically update the neighour list of that RNC. So we’d like to understand what the use-case would be otherwise it seems like a useless requirement and outside the scope of ANR WI. Retaining the information for no reason simply uses valuable log storage space in the UE that could be used for logging UTRAN cells. 
DT: we consider that the proposal of deleteing log causes more open points than it tries to solve. The target cell may not retrieve the information, but another cell (which belongs to same RNC) may retrieve the log information. And proposal leaves it open when exactly to decide to delete the log. Furthermore, anytime the UE may return to target cell, after some inter-RAT cell reselection.If the log space wants to be used mainly for intra-UTRAN measurements the network can avoid to configute inter-RAT measurement. If inter-RAT measurement was configured, a reasonable network would retrieve the log normally. This is the use case we assume and keeping the inter-RAT log during validity time similar to intra-UTRA log is the simplest and straightforward solution.
E_STE: We think that the simplest handling is that the UE always stores the log(s) for the Validity Time duration, ie same behaviour for Intra- and Inter-RAT. Deleting the log creates a number of questions to solve, like on UE SIB reading (NCL) and creates the necessity to specify details on when the UE may decide to delete the log etc.
Nokia-NSN: This is linked with ISR feature, and may need input from other group to confirm the possibility to disable ISR at Inter RAT Cell reselction.
QC: UE storing the inter-RAT log for the Validity Time duration seems most straightforward. Stage 2 (section 4.2.3) already covers the use case where the RNC receiving the inter-RAT ANR Report is not the Base RNC.
With storage of inter-RAT log, we see no need for disabling ISR.
Issue 3: Both thresholds are needed and it’s up to NW to decide which to use. 
Huawei: this should not be an issue anymore, since we agree to have two thresholds (mandatory default) and UE needs to satisfy both.
ZTE: Agree with HW.
Renesas: Should be up to the NW and operator to decide which (either, or both) thresholds to use therefore it seems. At least one threshold should be provided. However if NW vendors and operators are happy to limit themselves to always using 2 thresholds then that’s fine for us. 
DT: Agree with Renesas “NW may provide either, or both thresholds. UE shall apply relative threshold only if that is the only threshold provided by the network. Likewise UE shall apply absolute threshold if that is the only threshold provided. UE shall apply both (order does not matter) if both are provided”
E_STE: We think the current agreement of having both MD is sufficient (see response under section 2).
Nokia-NSN: As stated above: NW shoud be able to chose which threshold to use and which criteria (Ec/No vs RSCP).
Iusse 4: When UE would start ANR measurements and how to capture this in RAN2 specs
Since UE is configured with an ANR task in DCH or FACH state, while this ANR task is performed by UE in idle or PCH state, so when the UE starts the ANR task is not so clear yet. Considering the agreements we achived so far, this issue should be for intra-RAT only. Technically there are several options for the UE when to start ANR measurement and logging:

Option 1: Start upon the point of time UE entering idle or PCH

Option 2: Start when the cell reselection process is triggered

Option 3: Leave it up to UE implementation when UE is idle or PCH state

Option 4: Base on some rules, for example, to perform ANR task periodically
Huawei: Option 2 is preferred. Option 1 and option 4 seem to be simple, but they are power consuming since UE needs to perform measurements all the time or periodically when staying idle or PCH state, option 3 causes no impact on specification, but different UE has different implementations, which might lead to different ANR result for the same deployment scenario. Here we prefer option 2 since we have the same criteria for all the UEs to trigger cell evaluation, if ANR task is configured, UE just need to evaluate additional cells out of NCL for ANR purpose, and it is easy to be captured in the spec.
ZTE: Option 2 is our first priority, indeed easy to be captured in specs. Meantime, we can accept Option 3 as well. As we may use “UE autonomous search function”, per UE implementation, determines when and/or where to search for detected cells out of NCL.
Renesas: Since ANR is anyway best effort for the UE, option 3 is the only one that makes sense. Of course, collecting measurements at the same time as measurements performed for reselection purposes may be one possible UE implementation – there may be other ways to do that – for example UE may perform ANR measurements using a separate process which avoids interfering with, and potentially delaying or affecting reselection measurements performance.
DT: 
We can not accept option3: even the fact that, ANR measurements are best effort, it is of operator interest that certain inconsistency in UE behaviour should exist. 

Unfortunately Option2 is not exceptable because of follwing reasons:

· the ANR measurements are logged information and they will be used to establish NCL afterwords, after log is retrieved. Because of this in many scenerios the relative quality of source cell used to trigger cell reselection will not be important, since in many scenarios what most important is only the absolte quality of target cell.
· We had decided to keep ANR measurement configuration separate from existing cell reseletion threshold values

· The UE in idle mode (even it was configured at cell edge for measurement) can travel trhough the cell, in this case in some scenerious operator may want to continue measurements independent of UEs position. (to be able to make ANR measurements even if the source is still the best ranked cell)  
· Triggering ANR with cell reselection means, before real cell reselection happens, there is very little time to make ANR measurement.
We prefer this option (OPTION5) : Cell reselection looks continuously for a better cell. But for ANR purpose, this may be too much battery consuming; whereas we must accept that ANR will come up with this price and extra battery consumtion is unavoidable. A compromise maybe to define an ANR absolute quality threshold for source cell at which measurements must start as soon as the source cell quality goes below this threshold.
E_STE: From current agreements the ANR configuration is active when the UE enters e.g. Idle or x_PCH. The current framework also stipulates that no ‘legacy’ procedures shall be affected. Both for intra- (and inter-freq), UE-reading of SIB from a detected cell are in practice only feasible if the detected cell is the “strongest” (or “alomost the strongest”) on the carrier (similar to a target for cell-reselection). To us this means start of ANR logging cannot be specified in much more detail than that, ie UE logs when the configuration is valid and as soon as a detected cell fulfills the criteria for logging (and not reselection), If we go to the extent of new thresholds/timers for the source cell (and possibly other performance criteria/filtering), this will require work by RAN4 as well. In view of this, we are open to discuss a ‘loose’ specification text entailing Opt 1 for configuration validity, Opt 2 / 3 for logging.
Nokia-NSN: we have defined when UE should perform ANR tasks, we thinks this defines the moment UE starts performing ANR. This is Option 1, but as RENESAS pointed out, ANR is best effort and exact implementation can be left for UE implementation..

QC: Option 1 is ambiguous and we concur with Deutched Telekom on Option 2. A fully specified set of requirements would entail RAN4 work and incur further WID delays; we could consider Ericsson’s proposal.
Issue 5: Maximum number of stored log entries?
Renesas: We will start with a bid of 1. Other opinions welcome.
ZTE: We can accept maximum 4.
Huawei: We don't have stong opinion, considering that UE might stay in idle for a long time, we tend to think that a value great than 1 should be accepted, say, as ZTE suggested, 4;
DT: Considering the NCl size of 32 we would like to suggest 8 as log size.
E_STE: We have said up to 5 in previous discussions but are ok with limiting to 4.
Nokia-NSN: one cell would make UE implementation simplier (no need for complex detection dulplication avoidance algorithms ) and would make the feature more widely available. Higher number can be considered (e.g. up to 4) if RAN2 concludes it would provide meaningful improvement for the ANR performance”

Issue 6: Threshold range
Renesas: For absolute threshold this could be similar range to Qqualmin/Qrxlevmin range. For relative threshold range we are open. 
ZTE: We share the same view as Renesas.
HW: We also share the same view as Renesas. Actually in 331 draft CR, we put Qqualmin/Qrxlevmin as the default value for absolute threshold, also the similar range, for relative threshold, we suggested to refer to Qqualmin-offset and Qrxlevmin-offset, but the two parameters seem not in line with the understanding (section 2) above. 
DT: Agree with Renesas
E-STE: Base ranges on Qqualmin/Qrxlevmin are fine with us. (Configuration values should allow for options as stated by us in sect. 2).
Nokia-NSN: No strong opinion.
QC: Same view as Ericsson.
4 Conclusions
For two thresholds, most of companies share the same understanding that two shresholds are OK, for absolute threshold, default value is Qqualmin (Ec/N0) or Qrxlevmin (RSCP) in SIB3/4, and the applying order should be left to UE implementation. Some of companies think that network should have the flexibility to configure both or either of them, i.e., relative threshold could be not configured, considering the current agreement was both configured and can be MD, the suggestion here is:
Suggestion 1: For two thresholds, both are MD; for absolute threshold, default value is Qqualmin (Ec/N0) or Qrxlevmin (RSCP) in SIB3/4, for relative threshold, the default value of is zero;
For the frequencies that UE is allowed to perform ANR on, all the companies agreed to limit to the frequency(ies) in the NCL, some companies think it would be useful for the network to explicitly configure which frequency (within the NCL) to perform measurement on, some companies think explicitly configuration could be considered for future enhancements.
Suggestion 2: RAN2 to decide if explicit configuration of which frequency (within NCL) to perform measurement on is needed or not. From simplicity point of view, explicit configuration signalling is not needed, could be considered for future enhancements.
For issue 2, one company think it is better to discard the inter-RAT ANR info if it is not retrived, one company think if we follow this way, input from other group is needed since it is related with ISR. All other companies think the simplest and straitforward way is to store the inter-RAT ANR info for the Validity Time duration.
Suggestion 3: For inter-RAT ANR info, UE just stores the inter-RAT ANR info for the Validity Time duration if network doesn’t retrieve.

For issue 4, seems it is the only one for which remains diverse opinions, but it seemed that many companies think that it would be diffcult to have a detailed specification of UE behaviour on this issue. Considering the fact that the logging criteria was specified, when to trigger the ANR task is mainly a matter of battery consumption, we would like RAN2 to discuss a wayforward.
Suggestion 4: RAN2 to discuss a wayforward for when the ANR task is triggered to perform.

Suggestion 5: RAN2 to take 4 as the Maximum number of stored log entries
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