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1 Introduction
Carrier aggregation (CA) is considered for LTE-Advanced to support larger bandwidth. In the contribution, we will discuss the initial RACH procedure for asymmetric CA.
2 Discussion
In the contribution, we mainly discuss the case that SCH and PBCH are transmitted from all component carriers. In order to facilitate discussion, we call the CCs which support the initial RACH procedure as accessible CCs. 

For asymmetric carrier aggregation scenario of FDD system proposed in RAN4 [1], multiple DL CCs can be associated with the same UL CC. In this scenario, from LTE-Adv UE perspective, additional DL/UL combinations than LTE Rel-8 should be allowed. 

As one representative case, we mainly discuss the many to one case as figure 1. 
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Figure 1 Asymmetric CA scenes
For many to one case, from LTE R8 UE point of view, the UL CC is fixed with the corresponding DL CC based on the LTE R8 rules, so there is only one DL CC is backward compatible. LTE UE can only perform the initial RACH procedure through the backward compatible DL CC. For LTE-A UE, we can only configure the backward compatible CC as the accessible CC. Or we can configure multiple DL CCs as the accessible CCs. From RAN2 point of view, there is one need to discuss how many CCs should be accessible for LTE-A UE in asymmetric CA. Thus two opinions can be considered. 

Option1: Only one DL CC is accessible for LTE-A UE. 

Option2: Multiple DL CCs are accessible for LTE-A UE.
For option1, if all UEs perform the RACH from one, the obvious demerit is the camping RACH load unbalance among CCs. For LTE UE, it will directly transmit/receipt user plane data after RRC connection completion in the accessible CC based on LTE Rel8 rules. In addition, for those UEs which do not need to utilize multiple CCs for data transmission, they will directly transmit/receipt user plane data after RRC connection completion in the accessible CC. Thus this will possibly induce that the accessible CC’s traffic load is heavier than other CCs. However, for option2, UE can perform the RACH from any one of multiple accessible CCs. So the load balance can be guaranteed. 
Proposal 1: For many to one asymmetric CA, one or more Dl CCs should be possible to be configured as accessible CCs for LTE-A UE.

If multiple DL CCs is accessible for LTE-A UE, for the corresponding RACH procedure, the main issue regards the carrier ambiguity problem, i.e., the difficulty for the eNB to determine from which DL component carrier the UE obtained the RACH resources, potentially forcing it to send RACH responses in all relative component carriers. In order to solve the DL ambiguity issue, some possible solutions have been present in RAN1. Currently there are two main solutions:
Solution 1: Every CC broadcasts the different PRACH resource (time/frequency/root sequence). After UE sending the preamble, the eNB can implicitly know which downlink CC should be used to send RACH response message according to the different PRACH resource.
Solution 2: The eNB sends RACH response message in all associated DL CCs. RACH message 3 will indicate the CC which UE is monitoring.
In solution 1, if we divided the all PRACH resource into different groups, one key disadvantage is LTE UE performance will be degraded because the time/frequency/root sequence resource is limited and the division will result in the imbalance of access chances between LTE UE and LTE-A UE. 
Further there are three possible solutions based on the solution2. 

Solution 2-a: UE includes the 2-3 bits explicit indicator in msg3 so that eNB can know which downlink CC that UE is monitoring. From the eNB point of view, if eNB receive one RACH message 3 which does not include the indicator bit, eNB can know that the accessing UE is one LTE UE, so eNB only send the RACH message4 from the backward compatible CC. If eNB receive one RACH message 3 which include the DL CC indicator bit, eNB can know in which DL CC it should send the RACH message 4.
Solution 2-b: Sending different temporary C-RNTI in the RA response message in the different downlink CCs. Temporary C-RNTI is the scrambling initiation of msg3; eNB can recognize the downlink component carrier the UE is monitoring depended on the used scrambling code.
Solution 2-c: Allocating Different UL resources (UL grant, MCS) for message 3 in each DL CC.
Among the solution 2-a, 2-b and 2-c, the solution 2-a has the least impact on the standardization. It is a simplest method. The solution 2-b has more or less impact for the current temporary C-RNTI allocation. And eNB needs to descramble the msg3 using multiple temporary C-RNTIs. So the standard impact of solution 2-b is more compared with the solution 2-a. Finally, the solution 2-c will result in the UL grant waste, so it is not desirable.

As one conclusion, we suggest RAN2 to discuss the DL ambiguity issue for asymmetric CA. Currently, we prefer that 2-3 bits explicit indicator to be used in RACH message 3 for indicating the DL CC from which UE obtained the RACH resources.
Proposal 2: We suggest RAN2 to discuss the DL ambiguity issue for asymmetric CA. Currently we prefer that 2-3 bits explicit indicator should be used in RACH message 3 for indicating the DL CC from which UE obtained the RACH resources.

3 Conclusions

Based on discussion in this paper, we propose that:

Proposal 1: For many to one asymmetric CA, one or more Dl CCs should be possible to be configured as accessible CCs for LTE-A UE.

Proposal 2: We suggest RAN2 to discuss the DL ambiguity issue for asymmetric CA. Currently we prefer that 2-3 bits explicit indicator should be used in RACH message 3 for indicating the DL CC from which UE obtained the RACH resources.
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