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1. Introduction
RAN3 #61 agreed on the framework for PCI Selection [1]. The framework supports the assignment of PCI in either centralized or distributed fashion. However, given the expected ad-hoc deployment of eNBs and HeNBs, the PCI in use by an eNB may suffer from collision, or confusion. As such, the PCI may need to be changed.
This contribution discusses the reselection procedures when an eNB is required to change its PCI. 

2. Discussion
It is to be noted that the cause for PCI reselection is out of the scope of this document - detection of PCI collision is being discussed in RAN1 and RAN2. The assumption here is that PCI reselection may be needed in order for an eNB to change a colliding PCI, or choose a better PCI in case of a confusing PCI.
When an eNB has to perform PCI reselection for one of its cells, it follows the following steps.

1. The eNB stops radiating on the current PCI. 

a. The eNB may gracefully close the connection with existing UEs, and hand over all connected UEs to other eNBs, or other frequencies, or other technologies.

2. eNB re-runs the PCI selection algorithm to choose a new PCI from the lis. It takes into acount the PCIs being used in the surrounding areas, based on existing neighbor information.

a. If a valid PCI is chosen, go to Step 6. Otherwise continue on Step 3.

b. Note: this step will always fail if the eNB was allocated a single PCI as part of a centralized PCI assignment.
3. eNB informs the OAM that the current PCI list is invalid 
a. eNB may inform the OAM of the cause for requiring a new PCI (e.g. Collision Detected, Confusion Detected). 

4. OAM transmits a new list of valid PCIs to the eNB
a. For centralized PCI assignment, this list will contain exactly one new PCI.
5. eNB re-runs the PCI selection algorithm, to choose a new PCI from the list.

6. eNB informs OAM of chosen PCI for its cell. 

a. Note that this is already supported since active PCI is a cell object attribute that is Read/Write so OAM will immediately receive a notification if the value is changed.
Figure 1 summarizes the steps involved in PCI selection in the form of a call flow between the eNB and the OAM.
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Figure 1: Call flow for PCI reselection
3. Temporary PCIs 

The PCI selection and reselection procedures also provide support for Temporary PCIs, that may be used by a cell for initial usage, before a permanent PCI is chosen for it. Under this scheme:

· OAM provides an initial list of temporary PCIs, or a single temporary PCI.

· eNB picks a temporary PCI from this list for this cell, following its PCI selection algorithm.

· eNB starts operating on this cell with the chosen PCI. It will use UE masurement reports and ANR to learn of PCIs used in the surrounding areas.

· When the timer for temporary PCI usage expires, OAM sends a new list of valid PCIs (or a single new PCI). 

· This list will not include the current temporary PCI being used by the cell 

· Consequently, the eNB must choose a new PCI for the cell
· eNB chooses a PCI from the new list of PCIs provided by OAM, following its PCI selection algorithm. 

· eNB stops radiating on the current PCI and switches over to the new PCI chosen.
· eNB informs OAM of chosen PCI for the cell.

4. Conclusion
RAN3 has previously agreed upon a framework for PCI selection [1]. This contribution presents the mechanisms that may be followed in case the PCI of an eNB needs to be changed. 
Proposal 1: Capture the Discussion Section 2 above in TS 36.300.

Proposal 2: Send an LS to SA5 requesting support for the eNB to inform the OAM that the current PCI list is invalid.
If the proposal is agreed, the supporting companies are willing to provide the CR against TS 36.300, Sec 22.3.
5. References
[1] R3-082357 
“Agreement on framework for PCI Selection”,  Qualcomm Europe, NSN, Vodafone, Orange, TMobile, Telecom Italia, Alcatel-Lucent, Huawei.




































































































































































































1
1

_1283337029.vsd
eNB


OAM


Detect need for PCI reselection


Step 1: Stop radiating on current PCI


Step 3: Inform OAM that current PCI list is invalid 


Step 4: Transmit list of valid PCI
(List of size 1 for centralized assignment)


Step 5: Re-run PCI Selection algorithm. 


Step 6: Inform OAM of chosen PCI


Step 2: Re-run PCI Selection algorithm. 


New PCI found


YES


NO



