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1 Introduction

A number of 3DL/1UL CA WIs were schdueled to be completed by RAN#64. However, RRM requirememts for 3 DL/1 UL CA were discussed in the previous RAN4 meetings without final conclusion [1-3]. In this paper, we further discuss the RRM requirements for 3DL/1UL CA configurations. 
2 Discussion

As pointed out in [2], there are various possible configurations 3DL /1UL CA:
1) 3DL intra-band contiguous CA: all three carries are contiguous and in the same band  
2) 3DL intra-band non-contiguous CA: all three carries in the same band but in non-contiguous carreirs
3) 3DL inter-band CA: three carries are in three different bands, e.g., the 3DL/1UL WIs in [1, 4-9]
4) mixed intra-band and inter-band CA: 

a) 2 DL contiguous carriers in one band  + one carrier in another band

b) 2 DL non-contiguous carriers in one band  + one carrier in another band

In the following, we discussed the RRM requirement changes for supporting the 3DL/1UL CA WIs.  
2.1 Support of 3DL CA for “Timing and signalling characteristics”
Section 7 “Timing and signalling characteristics” in TS 36.133 is required to to be extended to cover 3DL CA. The following changes are proposed.
· “7.1 UE transmit timing”: Clarify that the pTAG may have more than 1 SCell.
· “7.7 SCell Activation and Deactivation Delay”: Extend the SCell Activation and Deactivation requirements to more than one DL SCell
· “7.8 Interruptions with Carrier Aggregation”: Clarify that the interruption of a SCell may have impact not only on PCell, but also another activated SCell. In addition, PCell and the other activated SCell may be in the same or different band with the SCell to to activated/deactivated, depending on the 3DL CA configuration:

· Activation/Deactivation of an SCell 
( Interruption on intra-band PCell and an intra-band SCell

( Interruption on intra-band PCell and an inter-band SCell 

( Interruption on inter-band PCell and an intra-band SCell 

( Interruption on inter-band PCell and an inter-band SCell 

· “7.8 Interruptions with Carrier Aggregation”: Clarify that the measurements of a deactivated SCell may cause interruption not only on PCell, but also another activated SCell. The PCell and the other activated SCell may be in the same band or different band(s):

The proposed changes for Section 7 are presented in [6].

2.2 Support of 3DL CA for “UE Measurements Procedures in RRC_CONNECTED State”

Section 8 “UE Measurements Procedures in RRC_CONNECTED State” in TS 36.133 is required to be extended to cover 3DL CA, the following changes are proposed.

· “8.1 General Measurement Requirements”: Clarify that the requirements are applicable to more than 1 SCell. Also, clarify that measurements performed on cells on the SCC with a deactivated SCell may have impact not only to PCell, but also to other activated SCell (i.e., all activated serving cells).
· “8.2 Capabilities for Support of Event Triggering and Reporting Criteria”: Clarify that the requirements are applicable to more than 1 SCell. 

· “8.3 Measurements for E-UTRA carrier aggregationSCell”: Extend the requirements to cover 3DL CA configurations. Also, clarify that the activation/deactivation of an SCell may have impact on all activated serving cells.
The details of the proposed changes for Section 8 are presented in [7].

2.3 Support of 3DL CA for “Measurements performance requirements for UE”

Section 9 “Measurements performance requirements for UE” in TS 36.133 is required to be extended to cover 3DL CA, the following changes are proposed.

· “9.1 E-UTRAN measurements”: Clarify that the requirements are applicable to more than 1 SCell. Also, Add  the requirements for relative RSRP/RSRQ measurements, which are obtained from two secondary carriers.
2.4 Support of 3DL CA for “RSTD Measurements for E-UTRAN”

OTDOA RSTD Measurements for E-UTRAN carrier aggregation requirements defined in TS 36.133 is also required to to be extended to cover 3DL CA. The following changes are proposed.

· Clarify that the requirements are applicable to more than 1 SCell.
· Clarify that the activation/deactivation of an SCell may cause interruptions to all activated cells (PCell and other activated SCell if configures)

· Clarify that making RSTD measurements on cells belonging to an SCC with deactivated SCell may cause interruptions (packet drops) to all activated serving cell(s), including PCell and another activated SCell if configured.
3 Summary 

We discussed the general RRM requirements for 3DL/1UL CA RRM requirements for 3DL/1UL CA WIs. The changes proposed in the paper are included in proposed CRs [6-9].
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