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1 Introduction

In last RAN4 meeting, impact on RRM requirement in 3DL CA was discussed. In [1], it identifies the following RRM requirements may be affected: 

· Scell activation and deactivation delay

· Interruption with Carrier Aggregation

· Capability for support of event triggering and reporting criteria

· Mobility related requirements

In this paper, further considerations about the impact to above RRM requirements are provided.  
2 Discussion
Scell activation and deactivation delay

Existing activation requirements is defined for UE which has been configured with one downlink Scell. Existing requirement of Scell activation and deactivation based on certain side conditions are defined in the following aspects, i.e., 

	
	Delay
	Pcell interruption
	CQI reporting(if configured)

	Activation
	24ms(timing of Scell is known)
	Interruption shall not occur before n+5 and after n+9 or n+11(TDD)
	Reporting Valid CQI no later than delay. Reporting CQI0 until activation completed

	
	34ms(timing of Scell is unknown)
	
	

	Deactivation
	8ms
	
	Not applicable


For the 3DL CA, if assuming the activation command of first Scell is received in subframe n and activation command of second Scell is received in subframe m, the following cases need to be considered to define the requirements

·    Case 1: Both Scell is activated simultaneously, i.e, n=m
·    Case 2: One Scell is activated after activation command of another Scell but before the completion of activation of another Scell, i.e., n<m<n+24/34

·    Case 3: One Scell is activated after the completion of activation of another Scell, i.e., m>n+24/34
Among above cases, the existing activation requirements could be applied for case 1 and 3 considering 

·    The existing delay requirement is defined based on time period used for MAC command processing and sync-up/measurement. 

·    Pcell interruption should be also allowed to enable UE to retuning to accommodate the second Scell BW. 
In additional, interruption of activated Scell should be also allowed in case 3. 

For case 2, the requirements may also be different depends on when the second scell is activated, i.e., 

·   n<m<n+9/11: In 36.133, there is one editor note in section 7.8.1 clearly states that interruption shall not interrupt A/N related to MAC. The UE interruption period should be revisited for 3DL CA case. 
·   n+9/11<m<n+24/34: activation delay requirement could be reused for second Scell activation but activation delay of first Scell could be extended due to the interruption caused by second Scell activation. 
The above analysis will become more complex if considering the more DL carriers, e.g 4DL CA and 5DL CA. Therefore, it is suggested NOT considering the case 2 to define the activation requirements for3DL CA. The analysis for deactivation requirements is similar as activation requirements. 
Proposal 1: Reuse current activation/deactivation requirements for 3DL CA with further clarification that requirement is only applied for the following cases:

·    Scell(s) are activated or deactivated simultaneously

·    Scell is activated or deactivated after the completion of activation or deactivation of other Scell(s)

Interruption with Carrier Aggregation

The Pcell interruption requirements for 2DL CA case defined in section 7.8 are summarized as below: 
	
	Intra-band CA 
	Inter-band CA

	Scell addition/release
	5 subframes
	[1] subframe

	Scell activation
	5 subframes
	[1] subframe

	Measurement on deactivated Scell
	0.5% A/N loss and 5 subframes 
	0.5% A/N loss and [1] subframe


The interruption caused by RF retuning for intra-band CA and single chip implementation for inter-band CA was extensively discussed in REl-10 time frame, For 3DL CA, the same RF chain and/or single chip implementation will be assumed. Therefore, the interruption for 3DL CA should be also allowed. Furthermore, to be noted, for 3DL CA, the interruption should not only be allowed for both Pcell but also for the activated Scell.  

Proposal 2: Reuse current interruption requirements for 3DL CA for both Pcell and activated Scell(s)

Capability for support of event triggering and reporting criteria

As indicated in [1], the current intra-frequency requirement for supporting event triggering and reporting criteria are defined per serving carrier for up to 1 SCC. If the intra-frequency requirement, i.e., Ecat, for non-CA is remained and reporting criteria for 3DL CA will be also defined per serving carrier, the total reporting criteria for 3DL CA will be 27 cells for intra-frequency measurement. 
Also, in Rel-12 time frame, it has been agreed the UE capability of maximum number of layers has been increased from 3 to 8. The current inter-frequency Ecat is expected to be increased accordingly. The agreement of the total number of reporting criteria is expected to be decided considering both 3DL CA and increasing number of carriers together. To be noted, the total number of reporting criteria is certainly related with the UE capability of reporting measurement report in parallel. 
Proposal 3: Deciding the reporting criteria considering both 3DL CA and increasing number of carriers in Rel-12 time frame

Mobility related requirements
It has been already indicated in [1], the scope of measurement requirement defined in section 8.3.1 needs further updated to accommodate the 3DL CA case, i.e., up to two downlink CCs should be changed to up to three downlink CCs. 

First of all, measurement of PCC is not expected to be impacted by increasing number of carriers. Existing requirements, i.e., same as intra-frequency measurement should be also applicable for 3DL CA case. 

For SCC measurement, requirements are defined based on whether the cell in that carrier is active or not. For SCC measurement with active Scell, the 2DL CA requirement could be reused. For SCC measurement with deactivation Scell, still measurement cycle based solution will be used. The only difference comparing with 2DL CA case, as aforementioned in proposal 2, interruption caused by measurement on deactivated Scell will not only occurs on Pcell but also on the activated Sell(s). 
Proposal 4: Reusing the existing measurement requirements for 3DL CA with updating the requirement applicable scope

3   Discussion

In this paper, the further consideration for the impact to RRM requirements has been provided. In general, most of existing RRM requirement could be reused with further clarification on the applicable scope for 3DL CA case. The following proposals are provided for RAN4 to consider to finalize the core requirements for all 3DL CA WI including intra-band continuous/non-continuous and inter-band. 
Proposal 1: Reuse current activation/deactivation requirements for 3DL CA with further clarification that requirement is only applied for the following cases:

·    Scell(s) are activated or deactivated simultaneously

·    Scell is activated or deactivated after the completion of activation or deactivation of other Scell(s)

Proposal 2: Reuse current interruption requirements for 3DL CA for both Pcell and activated Scell(s)

Proposal 3: Deciding the reporting criteria considering both 3DL CA and increasing number of carriers in Rel-12 time frame

Proposal 4: Reusing the existing measurement requirements for 3DL CA with updating the requirement applicable scope
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