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1 Introduction

The interpretation for handling collisions between CSI-RS configured for a UE and paging subframes was clarified in the RAN1 specifications, such that “a subframe configured for paging” should in this context mean “a subframe configured for paging for any UE with the cell-specific paging configuration”. A LS [1] was sent to RAN2 asking to ensure that the notion of “a subframe configured for paging for any UE with the cell-specific paging configuration” is sufficiently well captured in the RAN2 Rel-10 specifications.

In a response LS [2], RAN2 noted that a similar problem as identified for PCell may also exist for SCell configured with CSI-RS configuration. Currently in Rel-10, the UE is not informed of the paging configuration of the SCell since the UE does not need to receive either paging or System Information including paging configuration from the SCell. To introduce this in Rel-10 would require, for example, the addition of the paging configuration of the SCell in Rel-10 dedicated RRC signalling or alternatively introducing limitations to paging configurations among cells.
This contribution provides an analysis and a proposal to ensure proper handling of collisions of CSI-RS and paging subframes on a component carrier configured as SCell for a UE.

2 Avoidance of paging subframes for CSI-RS transmissions on Scell
A straightforward manner to ensure that a UE will not expect CSI-RS in subframes used for paging on an SCell would be to inform the UE about the SCell-specific paging subframes. For this purpose, the UE only needs to be signaled the SCell-specific parameter nB, or alternatively Ns (which can be derived from nB).
A first alternative would be to let the UE assume that the cell-specific paging subframes on the SCell are the same subframes as for the PCell. In practice, this means the network needs to enforce this constraint, since the assignment of PCell and SCell to two component carriers may be reversed for different UEs. Ideally, perfect load balancing of paging traffic among the component carriers would be desirable. In practice, more paging traffic may need to be assigned to some component carriers for non-CA capable UEs, or for some UEs not supporting certain bands, or in the future for non-backward compatible carrier types.
A second alternative would be not to specify collision handling rules between CSI-RS and paging subframes on SCell. It was argued that expanding the collision rules to SCell would be too restrictive especially in Frame Structure Type 2 where the number of available subframes for paging and CSI-RS is already very limited in certain configurations, such as configurations 0 and 6.

However, since the same component carrier can be configured as PCell for some UEs, the eNB would anyway have to enforce the collision rules for these UEs, which means that the eNB should not transmit CSI-RS in paging subframes. Another UE not following the same rule would attempt to take channel measurements on the expected CSI-RS, and would therefore report wrong CSI. This should be avoided.

A preferred network configuration if collision handling rules were not specified on SCell would be not to configure any UE with a certain component carrier as PCell and not to configure any paging subframe on that component carrier. While this is certainly feasible in certain networks, whether collision handling rules are specified on SCell, it should not be the only solution that a network can rely on. Therefore, it is preferable to expand the collision handling rules to SCell.

3 Conclusions

This contribution provides an analysis of collision handling between CSI-RS and paging subframes on the SCell. In order to provide enough flexibility to the network for allocating paging capacity and to ensure proper CSI feedback relative to a downlink SCell, the following is proposed:
Proposal: expand the Rel-10 PCell collision handling rules between CSI-RS and paging subframes to SCell, by signaling to the UE the SCell configuration of paging by parameter nB or Ns.
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