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1 Introduction
In RAN4#70, it has been agreed [1] that all Rel-11 inter-frequency and CA requirements for TDD in TS 36.133 apply, provided that UL/DL subframe configurations and special subframe configurations are the same. However, the issue still remains open for Rel-12.
For Rel-12, in RAN4#70 the following has been agreed [2]:

Agreements: RRM spec will be consistent with RF spec. First focus on UEs not capable of simultaneous Tx/Rx; if RF spec for UE capable of simultaneous Tx/Rx are defined, we will also define the corresponding RRM requirements.

In RAN4#70bis, it has also been confirmed with the 3GPP RAN4 RF group that RF requirements for UEs with the simultaneous rx/tx capability are not being discussed for Rel-12 in the RF group.

Earlier, the following consensus has also been reached in [3] for Rel-12:
1. RAN4 is developing RF requirements for release 12 WI on inter-band CA WI on band 39 and band 41 (CA_39A-41A) under the assumption:
· Different TDD UL-DL configurations and special subframe configurations can be used for the UE supporting this CA configuration and which are not capable of simultaneous reception and transmission.
· The RF requirement specified for Rel-12 can be used in a release independent manner.
2. RAN4 is to study the impact on RRM and UE performance requirements and define necessary requirements for the CA scenario supporting the capability described above in (1).
In this contribution, we further discuss the TDD requirements in Rel-12 from the UL/DL subframe configurations point of view.
2 On the Set of Needed TDD Requirements in Scenarios with Different UL/DL Subframe and Special Subframe Configurations
In this section, the need of specific requirements is discussed for the TDD deployment scenario with different UL/DL subframe configurations and different special subframe configurations. We focus on the requirements in TS 36.133 and more specifically the requirements for:

· Intra-band contiguous CA,

· Intra-band non-contiguous CA,

· Inter-band CA,

· Inter-frequency.

Table 1 below summarizes at a high level our view on the requirements that RAN4 needs to specify for TDD deployments with different UL/DL subframe configurations and different special subframe configurations. The details are then discussed further in this section below.
· Proposal 1: Specify RRM requirements for different UL/DL subframe configurations and special subframe configurations according to Table 1.
Table 1: Summary of the RRM requirements to be specified by RAN4 for different UL/DL subframe configurations and special subframe configurations
	RRM REQUIREMENTS
	WITHIIN WORK SCOPE

	Intra-band contiguous CA
	No

	Intra-band non-contiguous CA
	No

	Inter-band CA
	Yes for some UEs Note

	Requirements with deactivated SCell on configured SCC on an inter-band
	Yes for some UEs Note

	Inter-frequency
	Yes for some UEs Note

	NOTE: Only for UEs which: 

(1) Do not support simultaneous reception and transmission for inter-band TDD CA specified in TS 36.331, and

(2) Compliant to the requirements specified in TS 36.101(only for CA_39A-41A so far) for inter-band CA with uplink in one E-UTRA band and without simultaneous Rx/Tx.


2.1 Intra-band CA requirements
In RAN4, there have been no studies so far on the RF impact of different UL/DL subframe and special subframe configurations with intra-band CA for TDD, contiguous or non-contiguous. Thus, in Rel-12 TS 36.133, the requirements for intra-band contiguous or non-contiguous CA with different UL/DL subframe and special subframe configurations are not justified.
· Proposal 1a: Clarify in Rel-12 TS 36.133 that for all intra-band contiguous and non-contiguous CA requirements the same UL/DL subframe configurations and special subframe configurations should be assumed.
2.2 Inter-band CA requirements and requirements with deactivated SCell
In Rel-12, RAN4 has specified RF and performance requirements for inter-band CA for the band combination CA_39A-41A. The requirements, however, apply only for the UEs that are not capable of supporting simultaneous transmissions/receptions specified in TS 36.331 and TS 36.306 (see also Annex A below). RAN4 needs therefore to also specify the corresponding RRM requirements and test cases.
· Proposal 1b: Specify Rel-12 inter-band CA requirements and test cases which will be applicable for different UL/DL subframe configurations and special subframe configurations, but applicable only for UEs defined in Table 1.
In Section 3, we further analyze the impact on the requirements.
2.3 Inter-frequency requirements
CA configuration is UE-specific, while UL/DL subframe configuration is cell-specific. This means that in cells with different UL/DL subframe configurations also the performance of non-CA UEs may be degraded, unless it is ensured by the requirements. Thus, inter-frequency requirements or inter-frequency requirements applicability conditions are also necessary for the scenario with different UL/DL subframe configurations and special subframe configurations. 
· Proposal 1c: Specify Rel-12 inter-frequency requirements and test cases which will be applicable for different UL/DL subframe configurations and special subframe configurations, applicable only for UEs defined in Table 1.
In Section 3, we further analyze the impact on the requirements.
3 Applicability Conditions for Requirements with Different UL/DL Subframe Configurations and Special Subframe Configurations

The requirements discussed in this section are for UEs defined in Table 1. These UEs cannot receive DL and transmit in UL simultaneously. For these UEs, some degradation may occur because the UE may be scheduled to transmit in an UL subframe in a serving cell on the serving carrier during a DL subframe in another cell on another carrier, which may result in:

· a lost DL subframe and thus fewer subframes available for DL measurements (e.g., RSRP/RSRQ), or
· a dropped scheduled UL transmission.
To avoid the performance degradation due to the above, the UE may need to be not scheduled for UL transmissions at least in some UL subframes partially or fully overlapping with DL subframes, so that sufficiently many subframes are available for DL measurements.

· Proposal 2: For the UE defined in Table 1, when different UL/DL subframe configurations and special subframe configurations are used and a sufficient number of DL and/or UL subframes are available for measurements and/or transmissions, respectively, the following existing requirements shall apply:

· Inter-band CA requirements,

· Requirements with deactivated SCell on configured SCC,

· Inter-frequency requirements.

4 Summary

The following have been proposed in this contribution:
· Proposal 1: Specify RRM requirements for different UL/DL subframe configurations and special subframe configurations according to Table 1.

· Proposal 1a: Clarify in Rel-12 TS 36.133 that for all intra-band contiguous and non-contiguous CA requirements the same UL/DL subframe configurations and special subframe configurations should be assumed.

· Proposal 1b: Specify Rel-12 inter-band CA requirements and test cases which will be applicable for different UL/DL subframe configurations and special subframe configurations, but applicable only for UEs defined in Table 1.
· Proposal 1c: Specify Rel-12 inter-frequency requirements and test cases which will be applicable for different UL/DL subframe configurations and special subframe configurations, applicable only for UEs defined in Table 1.
· Proposal 2: For the UE defined in Table 1, when different UL/DL subframe configurations and special subframe configurations are used and a sufficient number of DL and/or UL subframes are available for measurements and/or transmissions, respectively, the following existing requirements shall apply:

· Inter-band CA requirements,

· Requirements with deactivated SCell on configured SCC,

· Inter-frequency requirements.
Based on the proposals above, a draft CR is provided in [5].
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6 Annex A

TS 35.331:

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:

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