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1 Introduction
Work item on enhanced LAA (eLAA) is approved in RAN#70 [1]. The detailed objectives of the work item are to specify support for the following functionalities:

	· UL carrier aggregation for LAA SCell(s) (with one or more UL carriers in unlicensed band) using Frame Structure type 3 [RAN1, RAN2, RAN4]

· The channel access mechanism shall use the decisions made in RAN1 during Rel-13 as a starting point

· Specify support for PUSCH and SRS

· Support both self-scheduling and cross-carrier scheduling from licensed spectrum.

· If needed, specify support for PUCCH [RAN1]
· If needed, specify support for PRACH [RAN1]
· The work item should also specify base station and UE core requirements of 5 GHz spectrum to support the above features [RAN4]

· Complete support for 10 MHz system bandwidth as an LAA SCell [RAN4, RAN1]


This contribution provides our considerations on eLAA from RAN4 RRM perspective.

2 Discussion
Since the objectives within eLAA work item are to specify UL support for LAA SCell operation in unlicensed spectrum, so the most impacts focus on UL related requirements. 
· Random Access

It is agreed in RAN1that contention based PRACH transmission on LAA SCell is not support. 
However non-contention based PRACH transmission on LAA SCell is supported subject to LBT. The UL LBT needs further output from RAN1 and the behaviour of non-contention based RACH access shall be based on the progress of RAN2 discussion.
Proposal 1: The requirement of Random access requirement is impacted with the introduction of eLAA.

· UE transmit timing, UE timer accuracy and timing advance
Although LAA SCell has uplink, no more stringent or relaxed requirements for UE transmit timing are foreseen for LAA SCell at the current phase. So the straight forward way is to reuse the existing requirements of UE transmission timing error, UE timer accuracy and timing advance in clause 7.1, 7.2, 7.3 in [2] to LAA SCell in eLAA. 

Proposal 2: The existing requirements of UE transmit timing, UE timer accuracy and timing advance in clause 7.1, 7.2, 7.3 in TS 36.133 could be reused in LAA SCell.

If there is further input from RAN1, the requirement could be revisited.
· LAA SCell Activation and Deactivation Delay 
In R-13LAA SCell activation delay requirement, the UE shall send valid CSI report (i.e., CQI index
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0) of the being activated SCell on PCell. In eLAA, it is straight forward to reuse same principle to define the SCell activation delay requirements.
In eLAA, it is agreed in RAN1 that “transmission of CSI for serving cells at unlicensed carriers on an LAA SCell is supported”. However so far it is not decided where the CSI for serving cells at unlicensed carriers shall be transmitted, on PUSCH or PUCCH. The following two cases shall be considered:
Case 1: If LAA SCell PUCCH is not supported in eLAA, UE sends the valid CSI for the LAA SCell on PCell during the LAA SCell activation procedure. 
In this case, the existing SCell activation delay requirements for LAA could be reused.
Case 2: If LAA SCell PUCCH is not supported in eLAA, UE sends the valid CSI for the LAA SCell on PUSCH on activated SCell during the LAA SCell activation procedure. 

In this case, the existing SCell activation delay requirements for LAA could be reused.
Case 3: If LAA SCell PUCCH is supported in eLAA, UE shall send the valid CSI on the PUCCH of the LAA SCell during LAA SCell activation procedure.
As we know, prior to transmission of CSI, the UE needs to ensure that UL synchronization is achieved. So two sub-cases shall be considered:
-Case 3.1) With UL synchronization: in this case, the existing SCell activation delay requirements for LAA could be reused. 
-Case 3.2) Without UL synchronization: In this case, after activated, UE is required to firstly acquire a valid TA for PUCCH transmission on the LAA SCell.
The similar cases were discussed in B5C topic. The corresponding requirements are specified in section 7.7.6 SCell Activation Delay Requirement for Deactivated PUCCH SCell. So case 3 could refer to the existing PUCCH SCell activation delay requirements. However the UL LBT shall be taken into account in eLAA. It would further extend the SCell activation duration due to the competing for the CSI reporting opportunities.
Anyway the LAA SCell activation delay requirements depend on the further input from RAN1.
Proposal 3: Considering the SCell activation delay requirement in eLAA, further input of CSI reporting is needed from RAN1.
· Maximum Transmission Timing Difference in Carrier Aggregation
In Rel-13 LAA, the minimum requirements for relative received time difference are defined in section 7.9.4 in TS 36.133. With the introduction of uplink in Rel-14 eLAA, the uplink transmission timing difference between the pTAG and the sTAG shall be defined.
Proposal 4: The uplink transmission timing difference between the pTAG and the sTAG shall be defined for eLAA.
3 Overview on RRM impact on LAA

Based on the above analysis, an overview on the RRM impact when eLAA is introduced is shown in Table 1. The requirements which will not be impacted by eLAA are marked with black font, and the requirements which may be impacted by eLAA are marked with blue font. 
Table 1.Overview on RRM impact on LAA

	Impact sections
	Impact content

	Section 5 E-UTRAN RRC_CONNECTED state mobility 
	No impact (PCell is on licensed carrier)

	Section 6.1 RRC Re-establishment
	No impact (PCell is on licensed carrier)

	Section 6.2 Random access
	Yes

	Section 7.1 UE transmit timing
	The existing requirements can be reused

	Section 7.2 UE timer accuracy
	The existing requirements can be reused 

	Section 7.3 Timing advance
	The existing requirements can be reused

	Section 7.4 Cell phase synchronization accuracy (TDD) 
	The existing requirements can be reused 

	Section 7.5 Synchronization requirements for E-UTRAN to 1xRTT 
	Not related

	Section 7.6 Radio Link monitoring
	No impact

	Section 7.7 SCell Activation and Deactivation Delay for E-UTRA Carrier Aggregation
	Need further study

	Section 7.8 Interruption 
	No impact

	Section 7.9 Maximum Transmission Timing Difference in Carrier Aggregation under Frame Structure 3
	Yes

	Section 8.11: Discovery Signal Measurements under Operation with Frame Structure 3
	No impact

	Section 9 Measurement performance requirements for UE
	No impact


4 Conclusion
This contribution provides further analysis on RRM impact on eLAA. The following proposals are proposed:
Proposal 1: The requirement of Random access requirement is impacted with the introduction of eLAA.
Proposal 2: The existing requirements of UE transmit timing, UE timer accuracy and timing advance in clause 7.1, 7.2, 7.3 in TS 36.133 could be reused in LAA SCell.

Proposal 3: Considering the SCell activation delay requirement in eLAA, further input of CSI reporting is needed from RAN1.
Proposal 4: The uplink transmission timing difference between the pTAG and the sTAG shall be defined for eLAA.
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