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1 Introduction

RAN2 has so far agreed [1] to support multiple Timing Advance (TA) groups, where a TA group (TAG) may consists of SCells only in the UE’s configuration. Such a TAG will be further referred to as a secondary TAG. Multiple TAGs may be configured to support carrier aggregation with serving cells that are in different frequency bands (inter-band UL aggregation) and/or that have different transmission points (e.g. RRH deployment).

In addition, RAN1 has agreed on a number of working assumptions for additional carrier types, including the possibility to reduce legacy control signaling including reducing and/or eliminating CRS for such carrier [2].

This contribution discusses the topic of DL Pathloss (PL) reference for uplink transmissions on SCells of a secondary TAG, as well as the need for RLM for a SCell DL used as a DL PL reference.
At RAN2#75, RLM for SCells was discussed, based on contribution R2-114267 [3], without reaching agreement [4].
Our view is that for LTE R11 scenarios for which multiple TA groups will be configured, the pathloss will be different between the PCell and SCells of a secondary TAG but may be similar for SCells of the same group. Configuration of a single DL PL reference for all SCells of a secondary TAG is thus sufficient and allows the UE to avoid making unnecessary PL estimations. RLM should be performed on a SCell DL used as a PL reference, to avoid incorrect power settings for uplink transmissions, similar as for the PCell.
2 DL Pathloss reference for SCells of a secondary TAG
In the LTE R11 scenarios for which multiple TA groups will be configured, the propagation characteristics (i.e. inter-band uplink aggregation) and the propagation path (i.e. different geographical points) may vary independently between the PCell DL and downlink of SCells of a secondary TAG. The pathloss will thus be different. Power control for uplink transmissions requires that a pathloss estimate be relatively accurate.

The UE could use the SIB2-linked SCell DL as the DL PL reference for any transmission on the SCell UL. Another alternative is for the UE to use a single DL PL reference per TA group, which DL PL reference may be configured by the network. This would avoid unnecessary pathloss estimation.

Consequently, the following is proposed:

Proposal 1:
The UE may be configured with a DL PL reference for a secondary TA group, which DL PL reference is used for any transmission for the SCells of the group.
In addition, this may be required to support SCells of a secondary TAG configured as an extension carrier, if RAN1 determines that a UE may not be required to synchronize with the downlink of the concerned SCell for such carriers [2]. In particular, for extension carriers the UE may not have the means to perform the necessary RSRP measurements to determine a downlink pathloss estimate in the absence of Cell-specific Reference Signals (CRS).  
3 RLM for SCells with configured PRACH Resources

There may be a need to support Radio Link Monitoring (RLM) for an activated SCell that is configured as the DL PL reference, such that a UE is prohibited from using incorrect power settings for uplink transmissions that may result from incorrect pathloss estimation for the configured DL pathloss reference.
While the eNB could rely on detection based on the power level of received transmissions for the concerned SCell(s), such transmission may interfere with transmissions from other UEs. Alternatively, the eNB could rely on detection based on the reported CQI (if configured, or from an aperiodic request) for the concerned SCell while incurring additional delay.

Benefits of a UE-autonomous behavior for detecting that the DL PL reference used for SCells of a secondary TAG is that it is sufficiently reliable and has minimal delay when error cases occur. The UE would not generate interference to the transmission of other UEs due to incorrect power settings while the eNB detects the error condition. In this case, the eNB could determine that the downlink used as pathloss reference has failed based on CQI reports and/or based on repeated failure to detect an expected uplink transmission if scheduled using the concerned SCell DL.
If RLM is supported for the SCell DL configured as the PL reference, the UE may refrain from performing any uplink transmission for any SCells using this PL reference if it detects out-of-synch for the SCell DL. When out-of-synch, the UE could still attempt PDSCH and PDCCH (if configured) downlink reception as well as CQI reporting (if configured) on the PUCCH of PCell. The eNB can then detect the SCell DL failure e.g. from HARQ A/N and/or CQI OOR values received on PUCCH, and take necessary actions.
Proposal 2:
The UE performs Radio Link Monitoring for a SCell configured as the DL PL reference.

Proposal 3:
The UE does not perform any uplink transmissions for a secondary TA group, if a SCell DL is configured as the DL PL reference and the SCell DL is experiencing radio link problems.

RAN2 could also consider introducing additional signalling from the UE to report the error condition, if necessary.
4 Conclusion

It is proposed that RAN2 discusses each alternative described above, and agree to the following:
Proposal 1:
The UE may be configured with a DL PL reference for a secondary TA group, which DL PL reference is used for any transmission for the SCells of the group.

This may be required to support SCells of a secondary TAG configured as an extension carrier, if RAN1 determines that a UE may not be required to synchronize with the downlink of the concerned SCell for such carriers [2].
Proposal 2:
The UE performs Radio Link Monitoring for a SCell configured as the DL PL reference.

Proposal 3:
The UE does not perform any uplink transmissions for a secondary TA group, if a SCell DL is configured as the DL PL reference and the SCell DL is experiencing radio link problems.

RAN2 could also consider introducing additional signalling from the UE to report the error condition, if necessary.
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