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Discussion and Decision
1
Introduction
In the recent RAN2 meeting it has been decided that Random Access in LTE-A Carrier Aggregation is only allowed on the PCell and not on the SCell(s).
Considering the case of multiple carrier aggregation we should discuss what this decision implies on the network configuration and load situation. Further the UE limitations in terms of number of UL CCs supported should be considered.

2
Discussion
2.1
Background of the issue
In a typical CA deployment (i.e. like illustrated in the scenarios #1 and #2 in the annex of TS 36.300) at least on carrier is deployed as kind of mobility layer which keeps the UE on the same PCC to avoid inter-frequency handovers. Considering a typical UE capability of 2 DL CC and 1 UL CC and the restriction to have RACH only on the PCell, especially in scenario #2 it is thus beneficial to distribute the PCell (the only UL of the majority of the UE population) between both on the carriers.
2.2
Possible solutions

In order to do this, there are basically two possibilities:

1. Keep all UEs on one PCC and configure the same PCC for the entire UE population and change the PCell during or after transition to CONNECTED mode between the UE population

2. Distribute the UE population in idle mode between the different CCs which can act as PCC.

Both of the possibilities imply certain drawbacks. I.e. the first would imply an additional step right after call establishment, implying additional signalling overhead, delay and uncertainty that the HO really performs well. The other possibility can be distinguished further into:

a) rely on “natural” UE distribution between the LTE carriers in idle mode (which have same priority)

b) actively distribute UE  in idle mode between CCs in idle mode (individually or per group) 

In order to decide how this UE/Traffic distribution is performed, aspects as signalling overhead and delay should be taken into serious account. Based on experience of current networks especially new kinds of applications running on smartphones, significantly increase the signalling load in cellular network. Hence an approach which relies on heavy signalling for each idle – connected – idle transition should be avoided. 

Proposal 1: RAN2 should discuss the implications of “RACH only on PCell” on UE / traffic distribution in LTE-A Carrier Aggregation.
Proposal 2: RAN2 should take delay and signalling overhead implied into account

Proposal 3: RAN2 should conclude that active distribution in connected mode only is not sufficient.
Proposal 4: RAN2 should study UE distribution means in idle mode

2.2
Possible limitations with current idle mode solutions

In the past it has been claimed that the Rel-8 mechanisms for idle mode UE distribution between different carriers are sufficient. As also explained in [1], we think that there are certain limitations with regard to the priority based cell reselection which does not make this scheme attractive for operation with carrier aggregation. The most significant limitations is the fact that for the distribution of ½ to ½ of the UE population between two carriers, the network needs to signal dedicated priorities to ½ of the UE population. This implies a significant signalling overhead in the network for the UE distribution
Further limitations exist as the dedicated cell reselection priorities can only be changed once the UE transits from Connected mode to Idle mode. 
Finally the validity time of dedicated priorities is limited to a max. of 180 minutes, which implies that after the time the UE would revert back to common cell reselection priorities and thus the network is a) not aware that a part of the distributed UE population has fallen back to the default CC and further b) it is not possible to bring this part of the UE population back to the 2nd CC unless there is a network contact via connected mode.

Further using dedicated priorities with a long timer T320 implies also an impact on the temporary validity of dedicated priorities for inter-RAT cell reselection (which might have completely other aims).

So candidates for enhancements are:

· Changes to the priority based cell reselection (separate T320 handling / timer extension; group based signalling of 

dedicated priorities via broadcast) 

· Apply an Offset based cell reselection scheme via broadcast to a group of UEs.

· …

Proposal 5: The legacy idle mode cell reselection procedures (aka “common” and “dedicated” priorities) should be investigated for their applicability for efficient usage with LTE-A Carrier Aggregation.
3
Conclusion

In this paper we discussed implication of the “RACH only on PCell”, being decided in the last RAN2 meeting and limitations with regard to efficient network based traffic/UE distribution on LTE-A Carrier Aggregation scenarios.
It is proposed to agree the following in RAN2:

Proposal 1: RAN2 should discuss the implications of “RACH only on PCell” on UE / traffic distribution in LTE-A Carrier Aggregation.

Proposal 2: RAN2 should take delay and signalling overhead implied into account.

Proposal 3: RAN2 should conclude that active distribution in connected mode only is not sufficient.

Proposal 4: RAN2 should study UE distribution means in idle mode.

Proposal 5: The legacy idle mode cell reselection procedures (aka “common” and “dedicated” priorities) should be investigated for their applicability for efficient usage with LTE-A Carrier Aggregation.
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