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1
Introduction

In the LTE discussions an area where work is lagging behind the original plans is LTE mobility, though for this meeting some updates are proposed for the Stage 2 in this area. While discussions on overall mobility concepts and principles have had some difficulties to find room for meeting time in RAN2, on some specific areas critical decisions have been made. This contribution raises some concerns on the adoption the cell specific offset concept and especially the way of implementing it by requiring the UE to decode neighbour cell P-BCH. 
Originally UTRA cell reselection criteria were strongly based on cell specific Qoffset parameters. However, as late as 2004 RAN2 changed the UTRA cell reselection criteria since Qoffset planning was considered too demanding in practical UTRA networks. Thus, the originally optional UTRA measurement rules, which were intended for improving UE power saving, were changed to be mandatory cell reselection criteria in order to avoid offset planning in the UTRA networks. 
During the TSG RAN WG2 #58 meeting only few of the submitted documents on LTE Mobility area were discussed and considered. As a result, high level mobility principles like UE handover related measurement reporting and cell reselections are still open and it is not clear whether e.g. the main intra-frequency mobility concepts will rely on cell specific offsets as suggested by the recent RAN2 decisions or whether they are perhaps only needed in some special scenarios. Despite of that, detailed decisions were made: (from draft TSG RAN WG2 #58 report in connection with discussions in [1])
“Principle of alternative 1 from the conclusion is the agreed solution i.e. agreement follows: Active mode mobility relies on detected cells for intra-frequency case. A specific offset is defined for each neighbour cell, and it is common for Idle and Connected mode mobility. It is sent on P-BCH and decoded by UEs for both idle & active mode.  Explicit NCL are still FFS. A LS will be sent to RAN4 informing them of our status and asking whether there is a benefit to assist the cell detection for e.g. tunnel; by e.g. providing explicitly certain cells (can be intra, inter, inter-RAT…).” 
This LS was agreed in [2], which states the following:
“In order to allow for sufficient mobility control without NCL, RAN2 decided that an offset value (serving a similar purpose as Qoffset or Cell Individual Offset in UTRAN) shall be included in the P-BCH, which is transmitted every 40 ms on the centre 1.25 MHz bandwidth. The offset value will bias the measured quantity of the corresponding cell for mobility control, both in ACTIVE and IDLE modes. Regarding intra-frequency mobility, RAN2 agreed that:

· During ACTIVE mode:

The UE reads the P-BCH of detected neighbour cells to obtain the offset values. The UE triggers measurement reports based on the measured quantity to which the offset values are applied.

· During IDLE mode:

The UE reads the P-BCH of detected neighbour cells to obtain the offset values (the same value as for ACTIVE mode). The UE ranks the detected cells based on the measured quantity to which the offset values are applied, and performs cell reselections.

It was expressed by operators that this offset would be necessary primarily to control the cell boudaries considering the DL and UL coverage imbalance caused by DL/UL feeder cable loss difference (due to TMA) and eNBs having different transmission powers adjoining in the network [1]. With this mechanism, the offset sent in P-BCH applies to relations between the serving cell and all neighbouring cells, i.e., the offset is 1-to-all.”

In this contribution we raise the resulting problems from the decision taken to enable the experts from all WGs to fully understand various implications on the overall mobility concept of LTE still under work in 3GPP. 
2
Implications of reading neighbour cell P-BCH
As already discussed the use of cell specific offset could be of course questioned but rather more important is the impact of the need for reading the P-BCH from neighbour cells before e.g. measurement report can be sent. This will cause the following problems:

· Extra delay for measurement reports for the intra frequency cell case due both to P-BCH scheduling delay as well as possible decoding errors in neighbour cell P-BCH reception.

· Increased power consumption of devices due frequent P-BCH decoding.
This means that even if a cell is quickly detected using P-SCH and S-SCH, a problematic P-BCH decoding of that cell (e.g. due to scheduling and interference situation) is likely to degrade handover and overall system performance due to delayed measurement reports and thus delayed handovers. The situation and delays are likely to become even more severe for terminals that have good neighbour cell detection performance as this means even worse radio conditions in decoding. Typically in RAN4 good UE cell identification performance is seen desirable in order to make sure that timely handovers can be performed.  
In addition to handover performance degradation, neighbour cell decoding is also likely to have a significant negative impact on terminal power consumptions during DRX/DTX operations (active and idle). When weak cells are detected, UE power consumption increases even further as the UE is required to keep receiver open for extended periods. Thus, also in terms of power consumptions, terminals with better cell identification performance suffer more. 
Furthermore, requirement to read the P-BCH from the neighbouring cells has also effect on cell reselection performance in idle mode. It seems that before the UE can make any cell reselection decision, it needs to obtain cell specific offset from detected intra-frequency cells. In the worst case this means that UE needs to read P-BCH from all detected cells (especially if significant differences in cell specific offset values need to be considered). As already discussed, some of the detected cells may be very weak and thus time to decode neighbour cell P-BCH may be significant. Naturally, criteria could be developed to allow UE to skip the reading of the P-BCH from some of the detected cells, but in practice this requirement would set a hard limit to cell reselection performance. 
The way cell specific offsets are now agreed to be obtained by terminals sets burden to all terminals in all networks regardless of whether the network uses cell specific offsets or not. It might be beneficial still to reconsider whether this is really desired outcome or whether support of cell specific offsets (e.g. for some special scenarios) could be achieved by means that could avoid negative implications e.g. in the E-UTRA networks that do not require cell specific intra-frequency offsets for mobility support.
It should also be noted that UE capability for decoding neighbour cell P-BCH while receiving DL-SCH from the serving cell may still be needed regardless of whether cell specific offsets need to be decoded from neighbour cells e.g. for improving interruptions time during handover execution. However, the difference here is that P-BCH decoding would not be needed as frequently and for as weak cells.
3
Alternatives to improve the situation
Based on the above, our opinion is that the overall mobility concept for LTE is not yet sufficiently mature and understood for a decision to be made in RAN2 on one individual parameter which has severe impacts outside the scope of RAN2.

We suggest to re-open the decisions from TSG RAN WG2. Below couple of alternatives for resolving the issue are listed:

· When cell specific offsets are needed, they are provided by other means than by broadcasting it on neighbour cell P-BCH (e.g. as a part of the neighbour list )
· The whole cell specific offset is not used as the practical use in UTRAN is rather limited and thus most of the networks do not use it at all.
4
Conclusions

The proposal is to not base the further work on the mobility on the reading of a cell specific offset from neighbour cell P-BCH and the issue of overall intra LTE mobility should be progressed further in the TSG RAN WG2 or if needed in a joint session with other RAN WGs focused on intra LTE mobility to ensure solid LTE specification and good performance also in the area of mobility. 
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