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1 Introduction
In RAN4#69, the interested companies were encouraged to provide their views on Rel-11 and Rel-12 RRM and UE performance requirements for an inter-band CA scenario, more specifically for CA_39A-41A [1]. For intra-band CA, both contiguous and non-contiguous, there has been reached a consensus that the same UL/DL and special subframe configurations in the PCell and SCell should be assumed in Rel-11.
For Rel-10, it has been already agreed that the same UL/DL and special subframe configurations should apply for all inter-frequency and CA RRM requirements [2].

In this contribution, we discuss the applicability of RRM and UE performance requirements for different UL/DL and special subframe configurations for inter-band CA in Rel-11 and Rel-12.
2 Discussion
2.1 Rel-11

All the relevant requirements in the current TS 36.133 have been specified under the assumption that TDD UL/DL subframe configurations and special subframe configurations are the same for the PCell and SCell in CA-related requirements and for the serving and inter-frequency carriers in inter-frequency requirements. 
· Observation 1: So far, RAN4 has not been developing any Rel-11 RRM or UE performance requirements for different UL/DL and special subframe configurations. Introducing (different or the same) CA requirements for CA_39A-41A when different UL/DL and special subframe configurations are used would require a separate study.
In Rel-11 for inter-band TDD CA, RAN2 has specified a signalled UE capability to support simultaneous reception and transmission on different bands for a given band combination, as shown below from TS 36.331 and TS 36.306. A UE with such capability would be able to operate when UL/DL subframe or special subframe configurations are different. This capability is assumed in the on-going RAN4 RF studies for CA_39A-41A introduced in Rel-12 within a separate WI [3]. Based on the findings during this WI, RAN4 may be asked to specify, if necessary, corresponding core and performance requirements.
__________________________________________________

TS 35.331 (Rel-11):

BandCombinationParameters-v1130 ::=  SEQUENCE {

    multipleTimingAdvance-r11    ENUMERATED {supported}                  OPTIONAL,

    simultaneousRx-Tx-r11        ENUMERATED {supported}                  OPTIONAL,
    bandParameterList-r11        SEQUENCE (SIZE (1..maxSimultaneousBands-r10)) OF BandParameters-v1130    OPTIONAL,

    ...

}

simultaneousRx-Tx

Indicates whether the UE supports simultaneous reception and transmission on different bands for each band combination listed in supportedBandCombination. This field is only applicable for inter-band TDD carrier aggregation.
TS 36.306 (Rel-11):

4.3.5.4            simultaneousRx-Tx
This field defines whether the UE supports simultaneous reception and transmission for inter-band TDD carrier aggregation. 
__________________________________________________

· Observation 2: The capability specified by RAN2 is for CA but not for inter-frequency. There may be UEs supporting inter-band measurements but not CA on those bands or CA in general.
· Observation 3: The capability specified by RAN2 does not automatically imply that the same CA requirements apply for the same and different UL/DL subframe and special subframe configurations.

· Proposal 1: Clarify that all Rel-11 CA and inter-frequency RRM and UE performance requirements apply, provided that UL/DL subframe and special subframe configurations are the same on all carrier frequencies, including the combinations that are in different frequency bands.

· Observation 4: If there will be specified Rel-12 RF requirements for CA_39A-41A with different UL/DL subframe and special subframe configurations and the requirements are to be used in a release-independent manner, the RRM requirements for this scenario are still to be specified in Rel-12 TS 36.133 while the release independency relation is established via TS 36.307.

· Proposal 2: No need in further discussing RRM or UE performance requirements for different UL/DL subframe and special subframe configurations for the corresponding Rel-11 specifications. However, RAN4 may further discuss such requirements for Rel-12 RRM and UE performance specifications.

· Observation 5: The release independency for the potential new requirements for CA_39A-41A with different UL/DL subframe and special subframe configurations can apply only down to Rel-11, since the capability upon which the requirement would apply is a Rel-11 feature.
2.2 Rel-12

For Rel-12, RAN4 needs to study and specify the necessary requirements for CA_39A-41A with different UL/DL subframe and special subframe configurations. However, it can be foreseen that the different UL/DL subframe configurations may have impact at least on some UE requirements (e.g., cell identification, RSRP/RSRQ). More specifically, the UL/DL subframe configuration and special subframe configuration are cell-specific, while it is understood that not all UEs will be capable of simultaneous transmission/reception in this scenario, therefore, unless specifically ensured by the new requirements in Rel-12, there may be performance degradation at least for UEs that are not capable of simultaneous transmission/reception. This is because the UE may be scheduled to transmit in an UL subframe in the serving cell on the serving carrier during a DL subframe in another cell on another carrier, which will result in a lost DL subframe and thus fewer subframes available for DL measurements (e.g., RSRP/RSRQ).
· Proposal 3: For Rel-12 requirements, investigate the impact of different UL/DL subframe configurations in the CA_39A-41A scenario on DL measurements for UEs that are not capable of simultaneous transmission/reception.

3 Summary

The following have been proposed in this contribution:
· Proposal 1: Clarify that all Rel-11 CA and inter-frequency RRM and UE performance requirements apply, provided that UL/DL subframe and special subframe configurations are the same on all carrier frequencies, including the combinations that are in different frequency bands.

· Proposal 2: No need in further discussing RRM or UE performance requirements for different UL/DL subframe and special subframe configurations for the corresponding Rel-11 specifications. However, RAN4 may further discuss such requirements for Rel-12 RRM and UE performance specifications.

· Proposal 3: For Rel-12 requirements, investigate the impact of different UL/DL subframe configurations in the CA_39A-41A scenario on DL measurements for UEs that are not capable of simultaneous transmission/reception.

Based on the proposals above, draft CRs are provided in [4,5].
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