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1. Introduction
In RAN2#69 meeting, RACH procedure in CA has been discussed, and some agreements have been reached as below. 
	Agreements:

1:
As a baseline, the use of RACH for RRC connection establishment and re-establishment is based on RACH parameters and a single carrier pair using parameters obtained from system information or from dedicated signaling. RACH procedures conform to Rel-8. 

2: 
UE can be configured with multiple RACH on PCC and/or SCC’s

3:    For “UL data arrival” and “DL data arrival with contention based access” UE can select from the configured RACH’s which one to use, at least from the RACH’s which correspond to an activated DL CC. 
- FFS if RACH’s correspond to deactivated DL CC can be selected

	1a.
There will be no across CC hopping in case of a dedicated preamble

1b.
Also in contention preamble case we have no cross CC hopping unless significant gains are shown in the future.

	2) For case a) contention based access, the response will be sent in accordance with linking indicated in SIB2. FFS for dedicated preamble case


But there are still some open issues on RACH procedure as below:
1) CC linkage for contention free random access.
2) Whether the RACH procedure can be performed on the deactivated DL CC.
3) RACH procedure in detail, i.e. how to select RA CC.
In this contribution we discuss and analyze all these issues and give our proposals. 
2. Discussion
2.1. CC linkage for contention free RACH
It has been agreed that the CC linkage for contention based RACH procedure is cell specific, but the CC linkage for contention free RACH procedure is still not very clear. There are two options: UE specific or cell specific. The cell specific linkage can make it work well with good compatibility with Rel-8/9, while the UE specific linkage will reduce the RACH resource utilization in system.

Figure 1 gives an example, DL/UL CC1 and DL/ UL CC2 are cell specific, named cell-1 and cell-2. R means the available PRACH resource in the cell. UE1 performs contention free RACH procedure in DL CC1& UL CC2. UE2 performs contention free RACH procedure in cell-1, and UE3 performs contention free RACH procedure in cell-2. If UE1/3 transmits the same preamble on the same PRACH resource on the UL CC2 at the same time, eNB will not distinguish the owner of the preamble, and the ambiguity happens. If UE1/2 transmits the same preamble on the same PRACH resource at the same time, UE1 and UE2 will consider RACH successful when receiving the same RAR on DL CC1, and the ambiguity happens. To avoid the problem, if the PRACH resource and dedicated preamble are allocated to the UE specific CC linkage, they should not be allocated to other UE in the related cells. But it will reduce the RACH resource utilization. 
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Figure 1
Proposal 1:  For contention free RACH procedure, the CC linkage of preamble and RAR transmission should be cell specific.
2.2. RACH and deactivated DL CC
In RRC_CONNECTED state, RACH procedure is triggered by the following three events:
· DL data arrival: RACH is used for UL synchronization.
· UL data arrival: RACH is used by UE for requesting uplink scheduling.
· Positioning: RACH is triggered by eNB to obtain UE’s TA information.
The purpose of RACH procedure is for uplink synchronization or requesting uplink scheduling, but the purpose of the CC activation is for downlink data transmission. The purpose of the two mechanisms is different. Hence, it is not necessary to perform RACH procedure on the deactivated DL CC.
In additional, it is not good for UE power saving. For example, UE is configured with DL/UL CC1 and DL/UL CC2 which is cell specific linkage. DL CC1 is PCC and activated, but DL CC2 is deactivated. If RACH procedure is performed on UL/DL CC1, UE only needs to monitor DL CC1. But if RACH procedure is performed on UL/DL CC2, UE must monitor both DL CC2 and DL CC1 because UE enters DRX active time triggered by RACH procedure. Since DL CC2 is only activated for RACH procedure but not for actual DL data transmission, RACH procedure performed on the deactivated DL CC is not in favor of power saving.
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Figure 2

Proposal 2: RACH procedure should not be performed on the UL CC whose cell specific linked DL CC is deactivated.
2.3. RACH procedure

For UE could learn the RACH configuration on more than one CC, there are more than one possibility on RACH procedure in CA. The possibilities are focus on the following questions:
Q1. One RACH procedure is performed on only 1 CC or more than 1 CC?

There are three options:
· Option 1: RACH procedure is only performed on one CC. 

The CC could be selected by some rule, but the procedure is as same as Rel-8/9.
· Option 2: RACH procedure is performed on more than one CC consecutively.

The RACH procedure on one CC is as same as Rel-8/9. But if the RACH on one CC is failed, it will continue another RACH procedure on the other CC.

· Option 3: RACH procedure is similar as Rel-8/9, but the retransmission could be on more than one CC.
For example, RACH procedure is cross CC hopping.
In last meeting the option 3 has been excluded. Comparing the option 1 and option 2, obviously, option 2 will introduce more delay and it is incompatible than Rel-8/9. 
Observation 1: RACH procedure should be initiated on only one CC.
Q2. How to select the CC to initiate RACH procedure?
If UE only perform RACH procedure on one CC, the RACH successful probability on that CC should not be lower than Rel-8/9. The CC should be selected according to the following two factors: radio link quality and load balance. The CC with good radio link quality and not heavy load is the best choice.
We will discuss the RA CC selection in 3 cases.
1) Case 1: RACH procedure is initiated by UE MAC itself

For CC radio link quality, UE can learn it by measurement or pathloss. 
For CC load balance, UE can only learn that PCC is not with heavy load, because eNB should consider both the CC load and radio link quality when configuring PCC to UE. 
Observation 2: Contention based RACH procedure should be performed on the PCC.

2) Case 2: Contention free RACH procedure is initiated by PDCCH order

eNB triggers this kind of RACH procedure for two purposes: obtaining uplink synchronization and positioning. In Rel-8/9, eNB will indicate the dedicated PRACH resource and preamble to UE by PDCCH order. In CA, the dedicated PRACH resource and preamble should be only on one CC.
When selecting the RA CC, eNB should consider both the CC quality and the available PRACH resource in order to guarantee the successful probability.
Observation 3: Contention free RACH procedure should be initiated on the UL CC indicated by PDCCH order.
There are two ways for PDCCH order to indicated CC:

· Option 1:  Using cell specific CC-linkage

 Msg 0/1/2 should be delivered on the UL and DL CC with cell-specific linkage.
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Figure 3
· Option 2:  Using CIF in PDCCH order

If CIF is configured in PDCCH order, UE can use the CIF to indicate the UL CC transmitting preamble.
3) Case 3:  RACH procedure in handover

RACH in handover procedure is used for synchronizing between UE and the target eNB. The RA CC and the dedicated RACH resource to be used on that CC should be indicated in RRC reconfiguration (for handover) message with implicit or explicit way.
Observation 4: RACH procedure in handover should be initiated on the UL CC indicated by RRC message.
Based on the above observations, the RACH procedure in CA could be summarized as below.

 Proposal 3: The RACH procedure in CA is as below:

· RACH procedure should be initiated on only one CC.

· For contention based RACH procedure, the CC is PCC.

· For contention free RACH procedure, the CC is indicated by eNB.

· UE performs the RACH procedure as Rel-8/9.

· If RACH procedure fails, UE MAC should indicate the failure to RRC. 

· UE RRC will consider UE RLF when receiving MAC failure indication.

3. Conclusion
According to the discussion and observation in section two, it is proposed:

Proposal 1: For contention free RACH procedure, the CC linkage of preamble and RAR transmission should be cell specific.
Proposal 2: RACH procedure should not be performed on the UL CC with the cell specific linked to the deactivated DL CC.

Proposal 3: The RACH procedure in CA is as below:
· RACH procedure should be initiated on only one CC.
· For contention based RACH procedure, the CC is PCC.

· For contention free RACH procedure, the CC is indicated by eNB.

· UE performs the RACH procedure as Rel-8/9.

· If RACH procedure fails, UE MAC should indicate the failure to RRC. 

· UE RRC will consider UE RLF when receiving MAC failure indication.
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