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1.  Introduction
In RAN2 #62, a potential problem of the intra-LTE handover procedure, i.e., the “PCI confusion” problem, was discussed [1]. Although relevance of such problem was questioned in RAN2 #62, if this problem occurs in practice, it can be critical. As similar problems have been experienced in legacy systems and it is quite likely that this will be the same in LTE, we think this problem should be resolved if a simple solution exists, as proposed in this paper.
2. Discussion
2.1  The “PCI confusion” problem
As have been illustrated in [1], a potential problem of the intra-LTE handover procedure is that the target cell intended by the UE and the network can be different, if multiple cells using the same PCI are in the vicinity of the serving cell. This is shown in Fig.1. Although appropriate network planning should ensure this does not happen in general, there are always unexpected cases where another cell using the same PCI just happened to be seen by the UE, e.g., in “across the lake” scenarios. Note that this is different from local PCI collision, since the two cells can be quite far away but seen at different locations within the same serving cell.

If this problem occurs, under the current model, the UE cannot immediately detect that it has accessed a wrong cell, unprepared by the source cell. This can create critical problems at the wrongly accessed cell, as the UE would claim the C-RNTI given by the handover command as its own, although the C-RNTI may have been occupied already by another UE.
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Fig.1  Potential PCI confusion at handover.

Although this would be a rare event considering the entire scale of the network, this problem can constantly occur in the problem area. If this can be solved by a simple solution, it is desirable that this problem be alleviated.

2.2  Solution

In [1] a solution was presented, in which an RRC acknowledgement message in response to the RRC Connection Reconfiguration Complete (i.e., HO complete) was introduced. Although this is simple, an additional message specific for this purpose was unfavoured during the discussion in RAN2#62.

A simpler alternative would be to send the global cell id (GCI, or the LSB part of it) by the HO command. The UE can check the GCI after it has handed over to the indicated target and has acquired the GCI from SIB1. The current assumption in RAN2 is that the UE reads MIB, SIB1 and SIB2 from the target cell immediately after handover. As such, this would be a simple solution that mostly relies on already agreed procedures. The only addition is to include the GCI (or just the LSBs) in the HO command. If the UE finds a mismatch, the UE can immediately abort and initiate the re-establishment procedure.

As this is quite simple and would solve the problem, we propose this to be supported.

Proposal 1:
The RRC Connection Reconfiguration message used to trigger an intra-LTE handover should include the GCI (or just the LSBs) of the target cell. After the handover the UE should check the GCI included in SIB1 at the target cell, and if a mismatch is found, the UE should immediately initiate the re-establishment procedure.
Moreover, since the problem is also applicable to handover to E-UTRA from other RATs, the same principle should be applied to the handover to E-UTRA procedure as well.

Proposal 2:
The same principle should be applied to handover to E-UTRA from other RATs.
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Fig.2  Proposed procedure to resolve PCI confusion at handover.

3. Conclusions
To solve the PCI confusion problem at handover, the following proposal was made.
Proposal 1:
The RRC Connection Reconfiguration message used to trigger an intra-LTE handover should include the GCI (or just the LSBs) of the target cell. After the handover the UE should check the GCI included in SIB1 at the target cell, and if a mismatch is found, the UE should immediately initiate the re-establishment procedure.

Proposal 2:
The same principle should be applied to handover to E-UTRA from other RATs.
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