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1 Introduction
In the discussion of RRM requirement impact due to TDD eIMTA, only two series of core requirements are identified which need to be modified in section 8 of TS36.133 under TDD eIMTA WI as below:

· EUTRA TDD-TDD inter-frequency measurement when no DRX is used[1]

· ACK/NACK feedback number for TDD serving cell in CGI reading with autonomous gap[2]
Interested companies were encouraged to investigate if there is impact on any RRM requirements other than those mentioned above, but no other changes on RRM requirements were identified before the completion of WI core part. During the offline discussion after RAN4#72, it is noticed that there may be different understandings regarding the joint application TDD eIMTA and CA feature. Since TDD eIMTA is only applicable in small cells which are more likely to be configured as Scells, it is imperative to ensure that the features of CA and eIMTA could be applied together. In this contribution, we assess whether the existing CA requirements need to be updated if eIMTA is applied with CA. 
2 Background 
In this section we provide the overviews on the discussion background for TDD eIMTA RRM part. To achieve the RRM impact conclusions mentioned in introduction, the following items were analysed under the TDD eIMTA RRM agenda:
· Inter frequency measurement in section 8.1.2.3[1] [2][4]
· Inter frequency cell identification in section 8.1.2.3[2][4]
· Inter RAT measurement in section 8.1.2.4 [1][4]
· Positioning measurement in section 8.1.2.5 and 8.1.2.6[1][4]
· Intra-/inter frequency measurement with autonomous gap in sub-clause8.1.2.2.4, 8.1.2.3.6, and 8.1.2.3.7[3][5]
· Intra-frequency cell identification and RSRP/RSRQ measurement requirement in section 8.1.2.2.2[6]

Other than the RRM requirements mentioned above, no RRM requirements are put forward in any contribution and discussion in TDD eIMTA. This could imply that the group has the same understanding that there is no impact on other requirements due to TDD eIMTA. 
However, since the CA and TDD eIMTA joint application is supported in both RAN1 and RAN2 specifications, to avoid confusions in RAN4 we would like to provide further discussion on this area. 
3 Discussion

In this section we provide further analysis on the TDD eIMTA impact on the CA related RRM requirement to derive the conclusions. Since the TDD eIMTA has no impact on the RRC_IDLE state mobility, RRC_CONNECTED state mobility, and RRC Connection Mobility Control, the analysis on these areas are skipped, and the study focuses on the section7 ~10 in latest version of TS36.133, which also involves the agreements for 3DL inter band CA and FDD+TDD CA.

 In section 7~10 the primary CA related requirements are summarised as below:
· SCell Activation and Deactivation Delay 
· Interruptions with Carrier Aggregation
· Maximum Transmission Timing Difference in Carrier Aggregation
· UE measurement capability
· Mobility related measurements for Carrier Aggregation

· Positioning requirement for Carrier Aggregation

· Carrier aggregation measurement accuracy

We provide the analysis on the TDD eIMTA impact on above requirements one by one as follows.
2.1 SCell Activation and Deactivation Delay
The corresponding requirements are specified in section 7.7 including verification of SCell activation delay, Scell deactivation delay, serving PCell interruption subframe range for SCell deactivation, and corresponding requirements for multiple Downlink SCells conditions. 

The SCell activation delay is specified as the CQI feedback delay compared with the receiving SCell activation command in subframe n. For the basic condition, 24 ms is defined for known SCell, and 34ms is defined for unknown SCell. Both requirements are defined with agnostic of TDD UL/DL configurations; hence TDD eIMTA has no impact on this requirement. 
The Scell deactivation delay is within 8ms, which is deduced according to physical layer procedures. TDD eIMTA has no impact on this requirement.

When PCell is E-UTRA TDD, the PCell interruption specified in section 8.3.3 shall not occur before subframe n+5 and not occur after subframe n+11. This requirement also is based on the consideration of the worst case among different TDD UL/DL configurations. Consequently, TDD eIMTA does not affect this requirement also.

Other requirements for multiple Downlink SCell condition are extended based on the 2CC CA case, which are also not affected by TDD eIMTA.
2.2 PCell/SCell interruptions
The related requirements are defined in section 7.8 for PCell and active SCell interruptions at SCell addition/release/activation/deactivation/measurement. 

In the case of serving cell and target SCell belonging to the same band, the interruption is 5ms, including the RF tuning timing of 2ms and AGC timing of 3ms. In the case of serving cell and target SCell belong to different bands, the interruption is 1ms, which reflects the on/off of corresponding RF chain. These interruption requirements are due to RF chain. Hence TDD eIMTA has no impact on these requirements.

The interruptions due to measurements on SCC when the SCell is deactivated are allowed with up to 0.5% probability of missed ACK/NACK when the configured measCycleSCell [2] is 640 ms or longer. No interruption is allowed when the configured measCycleSCell is less than 640 ms. Similar to the ACK/NACK feedback requirements in CGI reading, TDD reconfiguration may affect the specific ACK/NACK total number and missed ACK/NACK number due to the influence on DL and UL subframe number, but the proportion of the missed ACK/NACK would still the same. Then TDD eIMTA has no impact on this requirement in specification.

2.3 Maximum Transmission Timing Difference in CA

This requirement is introduced for inter-band NC CA with a propagation delay difference between PCell and Scell. This requirement is derived based on the agreement of application scenarios and would not be affected by TDD UL/DL   reconfiguration.
2.4 UE behaviour after measurement gap 
This requirement focuses on the UE behaviour after the measurement gap. There was a CR proposal on this topic for FDD+TDD CA in R4-145369 in last meeting. It is stated that: 
In the uplink subframe occurring immediately after the measurement gap,
-
the UE shall not transmit any data if any of the serving cells belong to E-UTRAN FDD
-
the UE shall not transmit any data if all the serving cells belong to E-UTRAN TDD and
· the subframe occurring immediately before the measurement gap is a downlink subframe on any of the serving cells. 
-
whether the UE can transmit data or not is up to the UE implementation if all the serving cells belong to E-UTRAN TDD and 
· the subframe occurring immediately before the measurement gap is an uplink subframe on all the serving cells.
Inter-frequency and inter-RAT measurement requirements within this clause rely on the UE being configured with one measurement gap pattern unless the UE has signaled that it is capable of conducting such measurements without gaps. UEs shall only support those measurement gap patterns listed in Table 8.1.2.1-1 that are relevant to its measurement capabilities.

If this wording is agreed, TDD eIMTA would have no impact on the UE behaviour after the measurement gap. But there is a question arises as that weather it is necessary to indicate in TS36.133 how the UE identify the subframe direction in TDD eIMTA condition. SIB1 or L1 reconfiguration signalling, which configuration should be applied?
Actually, RAN1 has following agreement: 
· For a serving cell, conventional RRM/RLM measurement is applicable to all the subframes indicated as DL subframe or DwPTS of special subframe by SIB1 (in case of PCell) and RadioResourceConfigCommonSCell IE (in case of SCell). 
· A subframe configured as DL subframe or DwPTS of special subframe in SIB1 (in case of PCell) and RadioResourceConfigCommonSCell IE (in case of SCell) should not be used for uplink transmission.
· Introduce explicit L1 signalling of reconfiguration by UE-group-common (e)PDCCH.

· The L1 signaling is used to at least inform the UE the downlink subframes to detect (e)PDCCH, and to possibly measure CSI

· If a subframe to be used for PUSCH transmission is changed to a DL subframe according to the L1 reconfiguration DCI, the UE shall not transmit the PUSCH. 
And in the section 13 of TS36.213, it is stated that:

For each serving cell

If the UE is not configured with the higher layer parameter tddModeAConfig-r12, 

-
the UE shall set the UL/DL configuration equal to the UL/DL configuration (i.e., the parameter subframeAssignment) indicated by higher layers.

If the UE is configured by higher layers with the parameter tddModeAConfig-r12, then for each radio frame,

-
the UE shall determine ModeA-UL/DL-configuration as described in subclause 13.1. 
-
the UE shall set the UL/DL configuration for each radio frame equal to the ModeA-UL/DL-configuration of that radio frame 
Hence when TDD eIMTA is applied UE would transmission and reception according to the valid L1 reconfiguration DCI if any. And it is not necessary to further clarified in TS36.133.
2.5 Mobility related measurement for CA
The mobility related measurements for CA is specified in section 8.3 covering the measurement on active cell and measurement on deactivated SCell. 
The measurement requirements on active cell are referred to corresponding single carrier intra frequency measurement requirements defined in section 8.1.2, which is agreed not to be affected by TDD eIMTA considering the requirement is agnostic to TDD UL/DL configuration. The measurement requirements on deactivated SCell are also agnostic to TDD UL/DL configuration. Hence TDD reconfiguration will not impact these requirements also.
2.6 Positioning measurement for CA
Positioning requirements locate in section 8.1.2.7 for E-CID measurement and 8.4 for OTDOA RSTD measurement.  
E-CID measurements are agnostic to TDD UL/DL configuration. And OTDOA RSTD measurements are referred to corresponding single carrier OTDOA measurement requirements defined in section 8.1.2, which is also agreed not to be affected by TDD eIMTA. 
Hence TDD eIMTA has no impact on positioning measurement for CA.
2.7 CA measurement accuracy 

CA measurement accuracy is defined in section 9.1.11, specific requirements are referred to the related intra- inter- frequency measurement accuracies, which are not affected by TDD eIMTA. Hence TDD eIMTA has no impact on CA measurement accuracy.
4 Conclusion
In this contribution we discussed the TDD eIMTA impact on CA related RRM requirements. Based on the analysis we achieved following proposals:
Proposal 1: TDD eIMTA has no impact on existing CA related RRM requirement.

Proposal 2: there is no restriction in RAN4 to apply CA and TDD eIMTA together.
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