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1   Introduction
In asymmetric CC configuration and contention-based RACH case, the DL CC ambiguity problem was identified and several solutions were proposed in RAN1 [1, 2, 3] and RAN2 [4]. From UE point of view, the problem is to decide where to monitor Msg2 and Msg4 in this context. In this contribution, we further discuss this problem and focus on the impact on UE’s behaviour.
2   Discussion
Asymmetric CC configuration means that multiple DL CCs are SIB2-linked to one UL CC. While the centre frequency and bandwidth of the UL CC are the same, the RACH parameters, i.e. RACH-ConfigCommon and PRACH-ConfigSIB, on the BCCH for these DL CCs could be different or be same. If they are identical, after the eNB receives a contention preamble, it has a trouble to determine on which DL CC the corresponding Msg2 should be sent because it does not know on which DL CC the preamble-sending UE will monitor. A step further, the UE does not know on which DL CC the Msg4 should be sent. From eNB point of view, the following options are identified to resolve this DL CC ambiguity problem:

· Option 1: the eNB bars all the SIB2-linked DL CCs except one, and it sends Msg2 and Msg4 only on this un-barred DL CC [4].
· Option 2: the eNB allocates different RACH resources on the BCCH of the DL CCs. The RACH resources can differ in time, frequency, root sequence index or preamble space as explained in [1]. Upon receiving a preamble from a PRACH, the eNB can determine on which DL CC the UE got these parameters, and the eNB can reply there.
· Option 3: the eNB sends Msg2 on all SIB2-linked DL CCs [1].
· Sub-option 3A: different Temp-RNTI is assigned in Msg2 on different DL CC

· Sub-option 3B: different UL grant is assigned in Msg2 for different DL CC

· Sub-option 3C: send same Msg2 on all SIB2-linked DL CCs and explicit DL CC information is indicated in Msg3
Table 1 solution comparison

	Potential Solutions
	Pros
	Cons

	Option 1
send on the un-barred DL CC
	· Simple
	· RACH load is heavier on the un-barred DL CC.

· Most CCs are barred, bigger average latency for cell searching 

	Option 2
determine DL CC according to Preamble location
	· Simple, UE monitors on the DL CC where it got the RACH parameters
· RACH load is light on the DL CC
	· Maybe bigger RACH access latency if PRACHs are divided in time-domain.
· Less time/frequency/code multiplexing gain

	Option 3A
send on all linked DL CCs with different Temp-RNTI in Msg2
	· Facilitate the UE to receive Msg2 at any one of the linked DL CCs.
· No ambiguity on Msg4 transmission
	· More Msg2 signaling overhead
· More RNTI consumption
· More process complex in decoding the Msg3 with different Temp-RNTIs

	Option 3B
send on all linked DL CCs with different UL grant in Msg2
	· Facilitate the UE to receive Msg2 at any one of the linked DL CCs.

· No ambiguity on Msg4 transmission
· Less collision on Msg3
	· More Msg2 signaling overhead
· More UL PUSCH consumption

	Option 3C
send on all linked DL CCs with DL CC id in Msg3
	· Facilitate the UE to receive Msg2 at any one of the linked DL CCs.

· No ambiguity on Msg4 transmission
	· More Msg2 signaling overhead
· New Msg3 format is introduced


Above Table 1 shows the comparison of potential solutions. From eNB implementation point of view, all solutions are feasible to resolve the DL CC ambiguity problem. But option 3C requires a new Msg3 format, if we take the principle of minimal change on the UE’s behaviour into account, option 3C should be ruled out. How to respond the received preamble is an eNB implementation issue. However, from the UE point of view, how to select the DL CC to monitor Msg2 and Msg4 would need to be specified. 
If we specify that UE monitors Msg2 and Msg4 on the DL CC where it obtained the RACH parameters, all solutions listed above become feasible and the UE behaviour is simple. Normally, the UE obtains RACH parameters through reading BCCH on the corresponding DL CC. For handover or CC addition case, as we described in [5], the UE obtains the RACH parameters from the target CC or new CC whose system information is contained in the corresponding RRC signalling. Anyway the UE has no trouble to know the DL CC where it obtains the RACH parameters; and the UE can monitors Msg2 and Msg4 there regardless of which solution is implemented in the eNB. For this reason we propose:

Proposal: With all CA scenarios, the UE monitors Msg2 and Msg4 on the DL CC which corresponds to (=include) the RACH parameters used for this RA procedure.
3   Conclusions
In this contribution, we discussed DL CC ambiguity problem for asymmetric CC configuration, and compared different solutions in details. We propose:
Proposal: With all CA scenarios, the UE monitors Msg2 and Msg4 on the DL CC which corresponds to (=include) the RACH parameters used for this RA procedure.
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