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1
Introduction
This paper proposes solutions for service continuity in case of PCI/ECGI change in compensation cell.
2
Discussion
TR 36.887 v0.2.0 describes solutions for service continuity for UEs served by the ES cell. As pointed out in [1], a solution for UEs served by the compensation cell in case of PCI/ECGI change is also hinted by the sentence "This will require that the UE served change cell ". In our view more explicit solutions descriptions are needed for this issue.

Proposal 1: Identify descriptions on how to maintain service continuity in case of PCI/ECGI change in compensation cell
When looking at the solutions proposed for UEs served by the ES cell, it seems that the principle inter-frequency handovers to an available carrier could be used:
· Solution 3.3: Compensation cells and energy saving cells coordinate the usage of their carriers in a 4-steps process: (1) Energy saving cells hand over users on a carrier different from a carrier f, (2) Compensation cells increase the coverage of carrier f, (3) Energy saving cells hand over UEs to compensation cells, and (4) Energy saving cells switch off radio transmissions, compensation cells extend other carriers coverage.

In case of PCI/ECGI change in the compensation cell the needed steps could be:

· Step 1: The compensation cell on carrier f hands over UEs to a cell C on a carrier different from the carrier f. Cell C is controlled by the same eNB as the compensation cell.
· Step 2: The compensation cells switches off.
· Step 3: The compensation cell switches on, still using carrier f, with extended coverage and with a different PCI/ECGI. ABS is used in the compensation cell to mitigate interference of UEs served by the ES cells to be switched off (cf. solution 3.4).

· Step 4: The UEs that were handed over to cell C are handed over to the compensation cell, and energy saving cells hand over UEs to the compensation cells.
· Step 5: The ES cells are switched off.
This method has the disadvantage that a carrier must be available that can take over the load during the transition phase, and it also triggers inter-frequency handovers for the UEs that were served by the compensation cell.

We therefore propose that RAN3 also captures a solution for further study with the intention of avoiding the need for the extra carrier and inter-frequency handovers. The solution could be based on a "physical cell" transmitting a double set of PSS/SSS/CRS signals, thus simulating an extra PCI during the transition phase using available techniques to avoid interference between the two sets of PSS/SSS/CRS.

In that case the needed steps could be:

· Step 1: The compensation cell (PCI A / ECGI A) starts transmitting a double set of PSS/SSS/CRS signals, thus simulating an extra PCI B. At this point in time the compensation cell can probably also start broadcasting ECGI B (feasibility and details to be confirmed by e.g. RAN2).
· Step 2: The UEs currently served by the compensation cell will send Measurement Report containing PCI B, and can be handed over to PCI B (intra-frequency intra-eNB handover).
· Step 3: Once all the UEs handed over to PCI B / ECGI B, the cell can stop transmitting signals relative to PCI A / ECGI A.
· Step 4: The cell coverage is extended, using e.g. solution 3.4 for interference mitigation.

· Step 5: The UEs served by the ES cells are handed over to the compensation cell (PCI B / ECGI B).

· Step 6: The ES cells are switched off.
Feasibility of this method would of course need to be confirmed by RAN1/RAN2.

In the two methods above ABS is used in the phase following extension of the coverage cell and before all UEs are handed over from the ES cells to the compensation cells. The following solution avoids the use of ABS by assuming that an extra carrier is available for both UEs served by the ES cell and by the compensation cell.
· Step 1: The compensation cell on carrier f hands over UEs to a cell C on a carrier different from the carrier f. Cell C is controlled by the same eNB as the compensation cell.

· Step 2: The compensation cells switches off and notifies the ES cell(s).

· Step 3: The ES cell(s) on carrier f handover UEs to cells Di using the other carrier. The cells Di are controlled by the same eNB(s) as the ES cell(s).

· Step 4: The compensation cell switches on, still using carrier f, with extended coverage and with a different PCI/ECGI. 
· Step 5: The UEs are handed over from cells C and Di to the compensation cell.

· Step 6: The ES cell(s) are switched off.
Proposal 2: Capture the three solutions to maintain service continuity for served UEs in case of PCI/ECGI change in compensation cell.
Proposal 3: The same changes proposed in this paper for 5.2.2 also apply for 5.3.2.  

3
Text proposal to TR 36.887
<<< text proposal start >>>
5.2.2
Solutions description 

<<< unchanged text >>>
Issue x
If the compensating cell appears as a different cell (with different ECGI/PCI): How to provide continuous service to RRC-Connected UEs served by the compensation cell during the transition to ES. 
Solution x.1: Solution based on an extra available carrier on compensation cell.

· Step 1: The compensation cell on carrier f hands over UEs to a cell C on a carrier different from the carrier f. Cell C is controlled by the same eNB as the compensation cell.

· Step 2: The compensation cells switches off.

· Step 3: The compensation cell switches on, still using carrier f, with extended coverage and with a different PCI/ECGI. ABS is used in the compensation cell to mitigate interference of UEs served by the ES cells to be switched off (cf. solution 3.4).

· Step 4: The UEs that were handed over to cell C are handed over to the compensation cell, and energy saving cells hand over UEs to the compensation cells.

· Step 5: The ES cells are switched off.
Solution x.2: Solution based on intra-frequency handover.
· Step 1: The compensation cell (PCI A / ECGI A) starts transmitting a double set of PSS/SSS/CRS signals, thus simulating an extra PCI B. At this point in time the compensation cell can probably also start broadcasting ECGI B (feasibility and details to be confirmed by e.g. RAN2).

· Step 2: The UEs currently served by the compensation cell will send Measurement Report containing PCI B, and can be handed over to PCI B (intra-frequency intra-eNB handover).
· Step 3: Once all the UEs handed over to PCI B / ECGI B, the cell can stop transmitting signals relative to PCI A / ECGI A.
· Step 4: The cell coverage is extended, using e.g. solution 3.4 for interference mitigation.

· Step 5: The UEs served by the ES cells are handed over to the compensation cell (PCI B / ECGI B).

· Step 6: The ES cells are switched off.
Solution x.3 based on extra available carrier on both compensation cell and ES cell

· Step 1: The compensation cell on carrier f hands over UEs to a cell C on a carrier different from the carrier f. Cell C is controlled by the same eNB as the compensation cell.

· Step 2: The compensation cells switches off and notifies the ES cell(s).
· Step 3: The ES cell(s) on carrier f handover UEs to cells Di using the other carrier. The cells Di are controlled by the same eNB(s) as the ES cell(s).
· Step 4: The compensation cell switches on, still using carrier f, with extended coverage and with a different PCI/ECGI. 
· Step 5: The UEs are handed over from cells C and Di to the compensation cell.

· Step 6: The ES cell(s) are switched off.
<<< text proposal end >>>
4
Conclusion
We have provided the following proposals.

Proposal 1: Identify descriptions on how to maintain service continuity in case of PCI/ECGI change in compensation cell
Proposal 2: Capture the three solutions to maintain service continuity for served UEs in case of PCI/ECGI change in compensation cell.

Proposal 3: The same changes proposed in this paper for 5.2.2 also apply for 5.3.2.  

The resulting text proposal to TR 36.887 is provided in section 3 above.
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