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1 Introduction
The issue of Primary cell change was last discussed in RAN2#69bis and it was decided to postpone the discussion of this issue until RAN2#71. There are two main things to consider for primary cell change:

· Information needed to trigger and complete primary cell change
· Procedure used for Primary cell change
This contribution provides our view on the above topics.
2 Discussion

The link to the primary cell is the most important link: it carries critical signaling and the PUCCH; and the primary cell is the only one on which the UE performs radio link monitoring. Therefore it is generally expected that the primary cell is the best serving cell (or at least nearly the best).
A change of Primary cell is necessary when the primary cell is no longer the best cell. This can happen when the UE is at the edge of coverage on the primary frequency or due to different propagation characteristics on the configured frequencies (for example, if inter-band aggregation is used). Also deployment scenario 3 could require more primary cell changes than other deployment scenarios.

If carriers in lower frequency bands are used as primary frequencies rather than carriers in higher frequency bands, then change of primary carrier due to approaching the edge of the primary frequency is not very likely. However, if carriers in higher frequency bands are used as primary frequencies (for example, to improve coverage/penetration in dense urban areas), then change of primary frequency when approaching the edge of primary cell coverage is likely.
Triggering of Primary cell change (i.e., change of primary carrier without changing eNB)

Information that can be used by the network to determine that there is a need for change of primary carrier:

1. RRM measurements: RSRP/RSRQ measurements can enable network to recognize a need for and trigger a change of primary carrier.
2. Power headroom reports: PHRs can enable network to recognize an uplink power limitation on the primary cell and trigger a change of primary carrier.

In general, RRM measurements and type 2 PHRs for the primary cell are available to the network.
Information needed for selection of suitable Primary cell

In order to select suitable primary cells from the configured cells, the network needs the following information:
1. RRM measurements of candidate primary cells.

2. PHRs for candidate primary cells.

In general, the measurement configuration by the eNB would provide the necessary RRM measurements. The eNB would also need type 2 PHRs for the candidate primary cells to determine if PUCCH and PUSCH transmission can be supported in that cell. This is particularly important if the UE needs to apply a higher power reduction on a candidate primary cell than on the current primary cell (e.g., to minimize out of band emissions).
Proposal 1: No additional RRM measurements are needed for primary cell change.
Proposal 2: Discuss the need for type 2 PHRs for candidate primary cells. 

Procedure to use for Primary cell change

There are basically two approaches that can be considered for primary cell change: handover and reconfiguration. The following 4 options were captured in terms of the sub-procedures – RACH and KeNB change + L2 reestablishment – in RAN2#69bis [1]:
1. Procedure with RACH synchronization and KeNB change + L2 reestablishment i.e., Handover procedure (using RRC reconfiguration with mobilityControlInfo).
2. Procedure with RACH synchronization and no KeNB change + L2 reestablishment.
3. Procedure with no RACH synchronization and KeNB change + L2 reestablishment.

4. Procedure with no RACH synchronization and no KeNB change + L2 reestablishment i.e., reconfiguration procedure (using RRC reconfiguration without mobilityControlInfo).

First of all, since there is no change of eNB in a primary cell change, we do not see the need for KeNB change or L2 re-establishment. It should also be noted that current RRC procedures do not support options 2 and 3; that is, new RRC procedures will need to be defined. Therefore, we consider options 2 and 3 to be somewhat unattractive.

It is clear that the current RRC procedure for handover (option 1) can support primary cell change. In fact, the handover procedure can support any reconfiguration, however small, since it is simply a RRC reconfiguration with an additional synchronization using RACH. However, the KeNB change, the L2 re-establishment (which can cause packet loss and retransmissions) and the interruption that accompany a handover are not desirable.

Since the difference between option 1 and option 4 is the RACH synchronization, the question to ask is whether RACH synchronization is needed for the primary cell change procedure. Primary cell change implies a change of the carrier on which the PUCCH is carried. The purpose of the RACH in this case would be to know when the UE has completed reconfiguration and is ready to transmit PUCCH on the new primary cell. That is, RACH synchronization would avoid any confusion (particularly at the eNB) about which carrier the UE is going to transmit PUCCH on. 
However, transmission of all of the uplink control information in the PUSCH has been specified in L1 specs since Release 8. In fact, if there is a PUSCH grant, UE is required to include the uplink control information in the PUSCH. Therefore, we think that the explicit synchronization using the RACH is not needed for the primary cell change procedure. That is, PUSCH can be used to transmit uplink control information and PUCCH use can be resumed after the primary cell change procedure is complete.

Proposal 3: KeNB change and L2 reestablishment are not needed for change of primary cell at the same eNB.
Proposal 4: RACH synchronization is not needed for change of primary cell at the same eNB.
3 Summary
We have discussed analyzed aspects of the primary cell change procedure and have made the following proposals:

Proposal 1: No additional RRM measurements are needed for primary cell change.
Proposal 2: Discuss the need for type 2 PHRs for candidate primary cells.
Proposal 3: KeNB change and L2 reestablishment are not needed for change of primary cell at the same eNB.
4 References
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