
3GPP TSG-RAN WG2 #68






     Tdoc-R2-097000
Jeju, Korea, 9th – 13th November 2009
Agenda item:

4.2.1.1
Source:


NTT DOCOMO, INC.
Title:


CSG inbound handover – way forward
Document for:

Discussion and decision
1.  Introduction
In order to support inbound handover, the following four features are being discussed:
(1) Network ordered SI reporting;
(2) Proximity indication;
(3) Autonomous SI reporting;

(4) Likely/ unlikely indication.

The feature (1) is indispensable to resolve PCI confusion and to perform preliminary access check. The feature (2) is also essential since without the feature the UE cannot perform measurements on a frequency/ RAT that has not been configured for measurements by the network. Although the network can configure the UE to measure all frequencies/ RATs where CSG/ hybrid cells might be found at all times, such configuration would drain UE battery, degrade measurement performance for mobility and creates excessive amounts of unnecessary measurement reports. Hence, the features (1) and (2) are essential.

The need for features (3) and (4) seems to be questionable, however, since inbound handover still works without these features. As such, these features can be considered as optimisations. The necessity of the features (3) and (4) are assessed in this paper. Furthermore, way forward for the open issues identified in [1] are proposed.
2. Discussion
2.1
Autonomous SI reporting
Several open issues identified in [1] relate to autonomous SI reporting. Of those open issues, the following issue seems to have a decisive impact:
7a)
Condition that the UE can consider previously read SI as valid (i.e., read recently enough that the information can be trusted).

As commented by some companies during the email discussion [67b#6], the network must have a high level of confidence in the reported SI to perform handover. To ascertain high level of confidence, a short validity timer can be considered, e.g., 1 s. However, such restriction would diminish the benefits of reading SI whenever possible using natural gaps. As the UE does not know when a measurement reporting event (e.g., Event A3) will be triggered, a likely consequence is that the UE will have to read SI before the validity timer expires, resulting in a periodical reading of SI. Note that this “validity” is mainly related to the fact that the coverage of a CSG/ hybrid cell may be small, causing the UE to encounter a different cell using the same PCI after a short while, rather than how frequent the SI changes in those cells. As such, to make the reported SI reliable, the validity timer must be set to a short value, e.g., 1 s.
Proposal 1
Autonomous SI reporting is unnecessary.
2.2
Likely/ unlikely indication
During RAN2 #67bis, questions were raised about the reliability of this indication and how this is intended to be used. The main intention seems to be that when the UE reports that a cell is “unlikely” to be a member cell, the network can avoid asking the UE to report the SI. The main argument from the proponents seems to be that without this indication, the network would have to ask for SI reporting for each and every reported CSG/ hybrid cell, causing battery drains and signalling overhead. However, the severity of this has been unclear.
For hybrid cells, the network would anyway want the UE to report SI, and hence, the benefits are limited to the closed case only. An argument raised was that if closed cells are deployed in a similar manner as for WiFi access points today, a user walking down the street with houses on each side would detect a number of closed cells, e.g., due to leakage through the windows. However, even if the UE has “detected” these cells, the network ordered SI reporting does not take place unless a measurement report (e.g., Event A3) is triggered for these cells, e.g., meaning typically the “leakage” is 3 dB higher than the signals from the macro cell. Then, the problem in essence seems to be the fact that such strong “leakage” exists, creating significant levels of interference. An operator should be concerned with the existence of such “leakage” itself, before worrying about the subsequent SI reporting.
Closed cells are source of interference and operators will have to be very careful in deploying these cells. A likely consequence is that operators only authorise closed cells in sufficiently secluded area. Then, infrequent should an event be where a UE “in connected mode” encounters a closed cell strong enough to be reported. If the amount of reporting is a concern, several means are available already, e.g., CIO and time-to-trigger, to control the amount of measurement reports. Then, the battery/ signalling impact of network ordered SI reporting seems to be insignificant.
Reliability is another critical issue. The likely/ unlikely indication would involve a PCI match in addition to the fingerprint match. Hence, ideally, the number of instances of actually requiring SI reading should be reduced by an order of magnitude. However, given that typically only a handful of PCIs would be reserved for closed cells in practice, a considerable number of closed cells may be using the same PCI within the UE’s fingerprint area. Moreover, the PCI might be changed when a HeNB is boot up. Then, some doubts arise if a UE can always make a reliable decision to set “likely/ unlikely”. If the indication is unreliable, the network cannot use this information in deciding the reaction. The fact that the behaviour among different UEs might not be aligned makes the information even more difficult to use.
In addition, since this will be indicated per neighbour cell, the likely/ unlikely bit needs to be added in the ASN.1 where the measurement result is indicated per neighbour cell. Although the information is only 1 bit, the ASN.1 extension yields 2 octets per cell. This seems to be a significant cost for a size critical message like MeasurementReport. Hence, unless clear justification is found, such overhead cannot be easily accepted.

As the “likely/ unlikely” indication is nothing more than an optimisation, and its real gains in real scenarios are unclear, this feature should not be considered as a priority in Rel-9. If true problems are found in the field, extensions are always possible in future.

Proposal 2
The “likely/ unlikely” indication should be de-prioritised in Rel-9.
2.3
Review of open issues and way forward
In [1] the following open issues were identified:
1a)
The level of control needed for proximity indication (e.g., per RAT);

2a)
Whether minimum performance requirements should be defined for the fingerprint match;

2b)
Whether proximity indication is needed for intra-frequency case;
7a)
Condition that the UE can consider previously read SI as valid (i.e., read recently enough that the information can be trusted);

7b)
Whether some special offset handling is necessary for certain cells (e.g., cells likely to be a member CSG/ hybrid cell);
8a)
For which cells and in what conditions (e.g., only for the configured PCI range) the UE includes these “likely/ unlikely” indications;
8b)
Whether the timing offset should be reported to assist the eNB in minimising dropped subframes during SI reading;

10a)
The performance requirements for network initiated SI reading (to ascertain SI reception performance and to limit service impacts);

10b)
The UE behaviour if it was unsuccessful in SI reading;

12a)
In case of autonomous SI reporting (not network initiated SI request), for which cells the UE should report the additional information, e.g.,

· Only for the best cell on the frequency or also for non-best cells?

· Only for the member CSG/ hybrid cells or also for non-member cells?

· Only for cells within the configured PCI range and/ or only when fingerprint match has been detected?

If proposals 1 and 2 are agreeable, the issues 2a, 7a, 8a and 12a (shown in grey) are no longer necessary. Moreover, the overall flow for inbound handover is simplified as shown in Fig.1.
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Fig.1  Inbound handover procedure.
Furthermore, the issues 2a and 10a should be handled by RAN4 rather than RAN2. For 10a RAN2 has agreed to send an LS from RAN2 #68. The 2a aspect can also be asked in the same LS.

This leaves RAN2 with only the following issues:
1a)
The level of control needed for proximity indication (e.g., per RAT);

7b)
Whether some special offset handling is necessary for certain cells (e.g., cells likely to be a member CSG/ hybrid cell);
8b)
Whether the timing offset should be reported to assist the eNB in minimising dropped subframes during SI reading;

10b)
The UE behaviour if it was unsuccessful in SI reading;

For 7b, it is expected that the proponent will come up with a follow up paper to RAN2 #68. Then, 1a is addressed in [2] and 8b and 10b are addressed in [3].
3. Conclusions
The following proposals were made:
Proposal 1
Autonomous SI reporting is unnecessary.

Proposal 2
The “likely/ unlikely” indication should be de-prioritised in Rel-9.
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