
3GPP TSG-RAN WG2 #71bis                                      R2-105571
Xi’an, China, 11th – 15th October 2010
Agenda Item:
10.5.1
Source: 
Huawei
Title:  
Report on [71#55] UMTS: SON ANR – Discussion non CELL_DCH based approach (log approach)
Document for:
Discussion
1 Background

During RAN2#71 the outcome of the UMTS ANR discussion were three solution options, and as a result three email discussions were agreed to collect open issues and company feedback on potential problems with each approach. 

This particular email discussion mainly dealt with the non-CELL_DCH based approach (log approach), as described in [1], [2]. 
2 Introduction of log approach
Since log approach was not explained in detail, so this section tries to give more descriptions of log approach. Basically as briefly discussed in RAN2#71, this approach just requires UE to record necessary information for ANR evaluation during the cell reselection and report to the network at a suitable time, say, at a time when UE has a UL transmission. After having further discussion with companies, however, we could see that log approach could have different options: 
· Option A (by Ericsson): UE record the cell reselection history and necessary information, during which detected cells are also the cell reselection target, and report to network at suitable time;
· Option B (by Huawei): UE record the detected cells which meet the cell reselection criteria during cell reselection plus necessary information (the previously camped cell info and system information of the detected cell, for instance), but UE will not reselect to these cells, i.e., UE will just reselect to cells in NCL following the legacy way, and report to network at suitable time;
As can be seen from above that the for option A and B the common part is to record and report, the major difference is that in option B UE just record the detected cells satisfying the cell reselection criteria, but will not reselect to them. 
3 Log Approach Issues

Considering that general questions were already raised in other email discussion, here in this section we just try to list the open issues which have to be dealt with when performing the log approach to achieve UMTS ANR, and try to collect comments on these open issues.

Before starting the discussion, we firstly list the work assumptions used in the discussions:
· WA1: assume that triggering of the ANR procedure is by dedicated signalling, which was always agreed; reporting of ANR result is similar as what had been agreed for MDT report;
· WA2: UE is capable of detecting the cells outside of NCL;
3.1 Issue 1: what state to be applied for log approach
Since log approach is also based on cell reselection, cell reselection could apply for idle and two PCH states, so the first question is if the log approach could apply for all of these states. 
	Company
	Comment

	Huawei
	Basically the UE behavior for log approach is logging and reporting, and the to-be-logged info could include PSC/PCI and CGI, so we don’t see any restrictions for log approach, both Option A and B, to be applied for idle and two PCH states. For cell_FACH state, considering the shorter DRX available, we think there might be some potential impact on the ongoing service.

	ZTE
	As log approach is based on detecting cell outside NCL, even though UE doesn’t reselect to a target detected cell, it requires UE’s special capability and operation, which may cause as many problems as Cell Reselection based approach.

Logging and reporting may lead to unnecessary UE power consumption.

	Nokia, NSN
	Logged MDT is applicable in the above mentioned states, that does not seem unreasonable. However, since MDT makes use of already available measurements and ANR requires additional SI reading – particularly with option B this has large impact to power consumption, especially in idle mode. With option A that is less of an issue since SI reading is anyway needed as part of camping on the cell. If option A is performed in PCH states + logged information is reported after each detected set cell reselection + as part of cell update procedure, this seems most reasonable approach.

	CATT
	The main difference between log approach (both A and B) and reselection based approach is how to obtain and reporting the NR information. 

For UE in CELL_PCH state, it is preferred to use the natural cell update procedure to reporting the NR to the NW than to use log approach.

It seems log approach option A is much similar with reselection based approach on detected cell reselection, while log approach B, the ANR enabled UE is required to read SI before reselection, which may cause additional power consumption.

So we prefer that log MDT ANR is not applicable in CELL-PCH state. And we think approach A is better in power consumption than approach B.


3.2 Issue 2: SI reading
If there would be PSC/PCI confusion, SI reading is considered to be an efficient way to resolve this issue. The difference between DCH based and non-DCH based approach is, UEs under idle and PCH states do not know if there would be PSC/PCI confusion, while for DCH based approach, network will evaluate if there is PSC/PCI confusion and SI reading is upon network request, so how the UEs under idle and PCH states handle SI reading is an issue.
	Company
	Comment

	Huawei
	If SI reading has to be performed, while a UE under idle and PCH state doesn’t know if there would be PSC/PCI confusion, a possible method is, in addition to PSC/PCI, UE should also read and log the global cell ID of the detected cell satisfying the cell reselection criteria, network could decide if more info is needed after identifying the detected cell with received global cell ID. This method should apply for both Option A and B.

	ZTE
	We are interested in the design of dedicated signaling, which orders UE to do SI-reading，unfortunately, it is not clear to us so far. 

For UE in idle or PCH states, is it possible to reading CGI info of neighbour cells as required by NW?

	Nokia, NSN
	In the proposed scheme B, UE would have to read SI and store the detected cell satisfying the cell reselection criteria each time it detects it (it could be multiple times)

In the proposed scheme B, UE would read store all the detected cell satisfying the cell reselection criteria even from different frequencies and different PLMN. This could lead to a massive amount of data in the UE and lead to excessive power consumption. 
It’s unclear where the information would be reported to, and how the NW can use the information to determine the missing relations (e.g. if UE detects a cell while on SRNC A, which belongs to SRNC B, and information is reported to SRNC C – do you have an idea how SRNC C can provide the missing relation to the other 2 RNC? Shouldn’t this be first looked at by the network group ? were there related discussions on that already ? Does this work well with flat architecture NW?
Method A would be more attractive since UE anyway needs to read system information in order to reselect the cell, so the overhead is much less, and information is reported between the 2 network nodes which have a relationship. 
We are not clear, however, why UE should not immediately report this neighbor relation + instead store the information for later, by which time it may be too late to be useful(e.g. UE has moved elsewhere in the NW) – or in other words, what is the reason to delay the report, store the log and report later? 

	CATT
	We agree with HW, global cell ID need to be stored in log information to eliminate PSC/PCI confusion.



3.3 Issue 3: inter-RAT ANR (to LTE and GERAN)
As discussed during previous meetings, different approach could have different solutions to inter-RAT ANR issue. From solution point of view, the factors concerning the complexity are if the solution is only related with source RAT or, only related with exchange between source and target RAT, or both.
	Company
	Comment

	Huawei
	As described above, we could see that for both Option A&B, the UE will anyway reselect to target RAT cell if inter-RAT cell reselection is triggered (target RAT cell is within NCL or could be a detected cell), while in order to avoid info exchange between source and target RAT, it is desirable to restrict that logging info should only be reported to source RAT cell, otherwise, info exchange between source and target RAT is needed, additional complexity is introduced.

	ZTE
	It’s only possible so far for UE in idle mode to be triggered to perform inter-RAT cell detection and/or reselection. By introducing similar behavior to PCH would causes additional undesired impacts. 

How to report logging info should be MDT issue.

	Nokia, NSN
	Note that inter-RAT reselection to EUTRA is supported only in idle, CELL_PCH and URA_PCH states ( not in CELL_FACH). 

SI needs to be read in order to camp on the cell for inter-RAT reselection, regardless of the state, so with method A this is already part of the procedure. Missing part would be storing information/reporting only. 

(B)  is the same scheme as in MDT. Would it be possible to report the log in a different PLMN ?

Would the log file be cleared at RAT change? PLMN Change?

In the proposed scheme (B), UE would read and store all the detected cell satisfying the cell reselection criteria even from different RAT and different PLMN and including CSG cells. This could lead to a massive amount of data in the UE and excessive power consumption. 


	CATT
	We share the same concern with ZTE, it need to identify how does the UE report this MDT information.


3.4 Issue 4: how many cells to be reported
This is a non-DCH based approach specific issue. Non-DCH based approach is based on cell reselection, while there might be the case that more than one cell (assuming they are detected cells) could satisfy the reselection criteria, since UE will only reselect to the best one, but whether UE should report all the cells satisfying the reselection criteria still remains open.
	Company
	Comment

	Huawei
	For Option A (cell reselection based approach also), only the best cell and, if the best cell is detected cell, this cell will be reported; For Option B, UE will log all the detected cell satisfying the reselection criteria and report;
The former is simpler, but UE’s reselection behavior is changed a bit, since UE’s reselection is out of network’s control, there also might be potential security issue; the latter requires more time to store the info to be logged, normal reselection would be impacted, more power consumption could be expected;

	ZTE
	The logged info may be out of date when UL transmission is possible at random timing. How NW could evaluate whether the reported cell needs to be added to the NR or not?

	Nokia, NSN
	Option A is similar to cell reselection scheme, furthermore we showed that for intra UTRA case, no extra signaling is needed.

Only 1 cell satisfies cell reselection criteria at any given time, multiple cells will satisfy the criteria at different times through the duration of 1 logging period. How many cells to report depends how long the log will run for + how many cells meet the criteria in that time (i.e. it’s based on logging period, and memory for log, nothing else). Note that information about many neighbor relations can only be realistically collected over a long period of time using multiple reports + Ues regardless of ANR method.

	CATT
	We think no much difference in amount of the report cell between Option A and B. Since the ANR is performed by a certain UE in a certain time. Many UEs could reselect to different cells even only one cell is reported by one UE. And it might not possible for the UE to perform SI reading fro all cell in option B since SI reading may cause much time.


3.5 Issue 5: security
As discussed during RAN2#71, operators showed security concerns on reselecting to a cell which network don’t expect to be.
	Company
	Comment

	Huawei
	For Option A, since the UE will reselect to the best cell among the cells satisfying the reselection criteria, if the reselected cell is a detected cell, we think there would be potential security risk, while for Option B, since UE will not reselect to those detect cells satisfying the reselection criteria but just log them, reselection targets are only within NCL, so there is no security issue.

	ZTE
	For option A, UE can not reselect the best cell in order to do ANR. For option B, UE can not reselect the best cell for security.

	Nokia, NSN
	As mentioned in the other email discussion, there is no security issue reselecting a detected cell in PCH states since in order to complete the Cell update procedure, the target cell must obtain integrity key from the source. 

With log procedure option B, similar to SI reading approach, there may be a security risk, depending what cells are allowed to be reported and where they are reported. This would have to be discussed + any measures put in place to avoid any such risk. 

	CATT
	We think the blind detected cell reselection will cause the UE reselect to unintended cell. However, we assume that ANRF in UTRAN is mainly for NR optimism. It seems missing NR is not a common case, so in this case the possibility of reselection to unintended cell is rare.


3.6 Issue 6: general issue, specification impact
This sub-section tries to have some general analysis of log approach. Intention here is that we should have a solution (for ANR) which has as less as possible impact to the specifications.
	Company
	Comment

	Huawei
	As discussed, log approach is a MDT-like approach, which means:

· a dedicated message is needed to configure the ANR task; 
· a dedicated message or included in a existing dedicated message to carry the ANR report; 
· a rule to shape the UE behavior, e.g., when to start, when to stop, when to report, the area to perform ANR, etc., this is quite similar to what had been discussed for MDT task;

	ZTE
	The analysis and explanations are still at high level, so we can’t make detailed comments.

	Nokia, NSN
	Impossible to say, since the proposed scheme hasn’t been described in enough detail. 

	CATT
	The discussing MDT is mainly focused on the coverage optimization use case. The log approach ANR would extend MDT use case. Some modification shall be made on MDT message and procedure regarding log ANR. It is suggested the examination of log ANR is restricted to the UEs capable of logged MDT and in idle and URA_PCH state.


4 Summary

Five companies (CATT, Huawei, Nokia, Nokia Siemens Networks, ZTE) contributed to the comments. Basically companies understood the proposed log approach, and the difference between option A and B (assuming the author’s explanation of option A is in line with proposer).
With regarding to the issues in section 3, highlights could be summarized as follows:
· For issue 1: no consensus was reached, main concern was about the PCH state regarding the SI reading, some sympathy were received for option A that it could be applied for PCH state;
· For issue 2: still no consensus, questions were raised about that SI reading has to be performed since UE doesn’t know if there is PSC/PCI confusion, the following question is, if SI reading is performed, what info to be read is also not clear; option B was received more concern about the overhead and reading time and power consumption, two companies agreed that at least global cell ID should be read;
· For issue 3: companies showed the similar concern that how the logged info should be reported, especially during the RAT change; two companies raised the similar concern on option B as for issue 2 about the SI reading overhead, power consumption;
· For issue 4: seemed that most companies did not think this is an issue, because anyway the final determination of a missing neighbor cell is decided by reports from lots of UEs during a long period, in that sense, one cell could be enough.

· For issue 5: no consensus, some companies think that there is potential risk for cell reselection to a detected set cell, some companies think that even option B also has potential security risk, seems that we should firstly be clear what the security risk exactly means.
· For issue 6: most companies think that for detailed specification impact, further investigations are needed, because the proposed approach is still not detailed enough.
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