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1 Introduction
In RAN2 #69, the concept of a Primary Component Carrier (PCC) is introduced in Rel-10 carrier aggregation (CA) and several agreements are defined [1]. 
- A PCC concept is introduced in Rel-10 CA.

- The UL PCC and DL PCC are configured per UE.

- The UL PCC is used for transmission of L1 uplink control information.

- The DL PCC cannot be de-activated.

- Re-establishment will be triggered when the DL PCC experiences RLF, not when other DL CCs experience RLF.

- SI reception for the DL PCC, Rel-8 procedures apply. This does not imply anything for the reception of the SI of other configured CCs.

- NAS information is taken from the DL PCC cell.

Furthermore, configured CCs which are not the PCC are called the Secondary CCs (SCCs). In this contribution, we present our initial considerations on the impact of PCC/SCCs on RRM requirements.
2 RRM requirements in LTE Rel-8/9
The RRM requirements include:

1. Idle state mobility requirements 

2. Connected state mobility requirements
3. RRC Connection mobility control requirements
4. Transmit timing and radio link monitoring requirements
5. Measurement procedure requirements

6. Measurement accuracy requirements
When PCC/SCCs concept was introduced to CA, the above requirements of Rel-8/9 may be updated to reflect the functionality of PCC/SCCs. It is more important that PCC/SCCs concept may facilitate the RRM requirements definition in case of CA to help finish the completion of CA feature in Rel-10.
3 PCC/SCCs impacts on RRM requirements 
3.1 Idle state mobility requirements
Idle mode mobility procedures of LTE Rel-8/9 also apply in a network deploying carrier aggregation [2]. For UE in RRC-IDLE mode, the critical requirement is to minimize the power consumption while ensuring reasonably good cell selection/reselection performance. From RAN4 point of view Rel-8 idle mode mobility measurement requirements seem to be applicable for idle mode mobility in CA. Thus, the PCC/SCCs concept may have no impact on the measurement requirements in RRC-IDLE mode.
3.2 Connected state mobility requirements

The main requirement need updating is handover interruption time. When UE undertakes handover procedure in CA scenario, the requirement of handover delay needs to be considered. As we know, handover delay includes the maximum RRC procedure delay and the interruption time. Apparently, Rel-8/9 requirements of maximum RRC procedure delay can be applicable in CA scenario. RAN1 has decided that, the RACH procedure for initial access is assumed to be identical to that in Rel-8 LTE, i.e., no RAN1 specification changes are needed. Thus, the requirement of interruption time in Rel-8/9 can be applicable in CA scenario.
3.3 RRC Connection mobility control requirements

The triggers of RRC connection re-establishment at the UE
RAN2 have been discussing on procedures related to RLF/CC failure in the past several meetings. The agreements on RRC connection re-establishment triggers at the UE reached so far are summarized below [3]:
- The failure of the DL PCC (failure of DL SCC will not trigger RRC connection re-establishment).

- The loss of all UL communications (the conditions under which all UL communications are said to be lost are FFS).

- The indication from RLC that the maximum number of retransmissions has been reached (as in Rel-8).
It has been agreed that the failure of the DL PCC will trigger the RRC connection re-establishment. To use the Rel-8 RLF/physical layer problem detection mechanism based on N310/N311/T310 for the detection of DL PCC failure has backward compatibility. 

The RA failure condition for triggering RRC connection re-establishment needs to be addressed by RAN2. And 3 options in [3] have different pros and cons, which need to be evaluated further. 
RRC connection re-establishment delay
The UE re-establishment delay (TUE_re-establish_delay) is the time between the moments when any of the conditions requiring RRC re-establishment is detected by the UE to the time when the UE sends PRACH to the target cell [4]. When RRC connection re-establishment is detected by the UE, it means that there would be some problems with the eNB and it would be difficult for the UE to continue data transmission. And the cell selection and RA procedures are performed. The UE re-establishment delay is defined as follows.
TUE-re-establish_delay = 50 ms + Nfreq*Tsearch + TSI + TPRACH
















(1)
Tsearch is the time required by the UE to search the target cell. TSI is the time required for receiving all the relevant system information according to the reception procedure and the RRC procedure delay of system information blocks. TPRACH is the additional delay caused by the random access procedure. Nfreq is the total number of E-UTRA frequencies to be monitored for RRC re-establishment.
The impacts of PCC/SCCs are based on the procedures before UE sends PRACH to the target cell. We think to use the Rel-8/9 procedures is backward compatible and there is only one target cell searched by the UE for performing RRC connection re-establishment procedure. If so, the PCC/SCCs concept has no impact on the requirement of Tsearch. In Tsearch, if the target cell is the old PCC cell, then the target cell is known and Nfreq is 1. If not, the PCC would be changed by the RA procedure. For the same Rel-8/9 procedures, the specific values of the requirement such as TSI, TPRACH and Nfreq are not defined. Thus, the PCC/SCCs concept has no impact on the requirement of TSI, TPRACH and Nfreq.

According to the analysis above, we think that for the same Rel-8/9 procedures the PCC/SCCs concept has no impact on the requirement of the UE re-establishment delay.
3.4 Transmit timing and radio link monitoring requirements

UE transmit timing
LTE Rel-8/9 uplink transmit timing requirements are applicable to Rel-10 UEs.
UE timer accuracy

LTE Rel-8/9 timer accuracy requirements are applicable to Rel-10 UEs.
Timing Advance
It has been agreed in RAN plenary #47 that one time advance will be used in Rel-10. Thus LTE Rel-8/9 time advance requirements are applicable to Rel-10 UEs.

Radio Link Monitoring

In LTE Rel-8/9 system, each UE monitors the downlink link quality of its own. That is to say RLF detection of one carrier indicates the whole UE’s radio failure. In CA scenario where UE in connected mode could work simultaneously on multiple CCs. Whether to perform radio link monitor on the SCC is being discussed in RAN2, and we thinks RAN2 is responsible for defining the criteria of radio link monitoring. The finally decision may potentially affect the radio link monitoring requirements.
3.5 Measurement procedure requirements

UE measurement capability

In case of CA, the number of carriers to be measured will increase significantly. However, whether it requires increasing the UE measurement capability, specifically increasing the layers to monitor should consider the tradeoff between the UE power consumption/cost and the performance improvement.
E-UTRAN intra frequency/ inter frequency/ Inter RAT measurements

This will depends on the measurement discussion progress which will decide the concept of intra frequency and inter frequency.
Capabilities for Support of Event Triggering and Reporting Criteria

In RAN2 it has being discussed on how to inherit and update the event triggering and reporting criteria in case of CA. This part of requirements may progress until there are some initial decisions there.
3.6 Measurement accuracy requirements

In our understanding, the measurement accuracy should be the same as Rel-8/9 whatever PCC or SCC is being measured.
4 Conclusions

This contribution provides an initial overview of the PCC/SCCs impacts on RRM requirements. In RRC-IDLE mode, the PCC/SCCs concept may have no impacts on the measurement requirements. In RRC-CONNECTED mode, the requirement of interruption time and UE re-establishment delay in Rel-8/9 can be applicable in CA scenario. For radio link monitoring, the possible impacts will depend on the decision in RAN2. For measurement procedures and accuracy of UE, if these requirements are based on PCC, it may be easy for RAN4 to define the corresponding RRM requirements.
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