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1. Introduction
In last RAN2 meeting, the following agreements have been reached with respect to RACH in the context of carrier aggregation [1].
	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 signalling. 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


The focus of this contribution is the part which is highlighted in yellow, i.e. whether the UE can also select RACH corresponding to a deactivated DL CC if it attempts a contention-based RA procedure.
2. Discussions and Proposal
As was agreed, the UE can select which RACH to use at least from the RACHs corresponding to an activated DL CC. We think the FFS part of the last point is related to a CC activation mechanism. Specifically, we have two alternatives: whether (Alt.1) the CC activation is network initiated or (Alt.2) mobile initiated. These alternatives are explained below.

· Alt.1: The network-initiated CC activation (CCA) is defined as the network always controls DL CCs and/or UL CCs. If UL CCs corresponding to Configured-but-Deactivated DL CCs are used, the DL CC activation is performed by explicit MAC signalling.
· Alt.2: The mobile-initiated CC activation (CCA) is defined as the UE initiates whether one or more UL CCs. If UL CCs corresponding to Configured-but-Deactivated DL CCs are used, the DL CC activation is autonomously performed by the RA procedure.
In the case of the network-initiated UL CCA, in principle the eNB firstly receives a BSR in order to know the amount of UL data in the UE then the eNB decides whether additional UL CCs are needed or not depending on the amount of this UL data. Specifically, the BSR is sent using a RA procedure only on UL CCs corresponding to Configured-and-Activated DL CC. After that, if the eNB can use additional UL CCs corresponding to Configured-but-Deactivated DL CCs, then it can send a carrier activation command by MAC signalling as has been already agreed, with an indication of the carrier (signalling format is under discussion), to the UE. 
In the case of UE-initiated UL CCA, the UE can attempt a SR procedure on UL CCs corresponding to Configured-but-Deactivated DL CCs, in order to inform the eNB that additional UL CCs can be used. After that the eNB implicitly activates the DL CC without explicit MAC signalling for DL CC activation.
For these alternatives, we now further investigate their applicability case by case. Section 2.1 is for the case of “UL data arrival”. Section 2.2 is for the case of “DL data arrival with contention based access”. Lastly, Section 2.3 is the case of “DL data arrival with contention free access”.
2.1. UL data arrival case
In this case, with the above definition, we think both network-initiated CCA and mobile-initiated CCA are possible. If we take network-initiated UL CCA, 2-steps are needed, i.e. the 1st step is sending BSR using a RACH procedure only on UL CCs corresponding to Configured-and-Activated DL CC and a 2nd step to send MAC signalling for the DL CC activation. On the other hand, if we take mobile-initiated UL CCA, only 1-step is needed, i.e. sending BSR and DL CC activation (implicit) could be simultaneously performed using a RA procedure. Compared to the network-initiated (explicit) CCA with 2-step using a RA procedure and mobile-initiated (implicit) CCA with 1-step through a RA procedure, the 1-step procedure seems faster compared to the 2-step procedure. However, in the UE-initiated UL CCA, the eNB cannot always accept the UL CCA initiation from the UE. If this is the case, a side effect, such as a cancellation of the UL CCA, happens which is not desirable in CA handling. Therefore, we think the network should always be responsible for the CA handling.
Conclusion 1: Only NW-initiated CC activation shall be used for the UL data arrival case, i.e. the UE shall select RACHs only from corresponding Configured-and-Activated DL CCs.
2.2. DL data arrival with contention based access
This is the case of network-initiated CCA. So the network can always control CCA within the RA procedure. The discussion point is whether CCA within a RA procedure, i.e. a carrier indicator in Msg0 transmission or a carrier indicator in Msg2 is allowed or not. Specifically, if UE receives the carrier indicator in Msg0 or Msg2, it has to send Msg1 (preamble) or Msg3 corresponding to a carrier indicator in Msg0 or Msg2, respectively.
As can be seen from proposals in the previous meeting [2] [3], we believe that a carrier indication in Msg0 transmission could work but not in Msg2 work. For a carrier indication in Msg0 transmission, we note that, RAN1 agreed the following in the previous meeting: a 3bit CIF field will be introduced in DCI Format 1A for UE-specific search space. Since Msg0 can be sent on PDCCH with DCI format 1A in UE-specific search, using this 3bit field as a carrier indication in Msg0 is possible although RAN1 didn’t discuss all the details of this special case of DCI format 1A when RAN1 reached this agreement.
However, considering the multiple TA will be likely introduced in Rel-10 or later, and the newly introduced 3bit can be used as a carrier indication of Msg0 transmission, we think it is better to allow a carrier indication in Msg0 transmission in the case of DL data arrival with contention-based access.
One use case of this method is that the available PRACH resources differ across the UL CCs. So the situation may arise where some UL CCs have many available PRACH slots and others don’t. If a carrier indicator is indicated in Msg0, then the eNB is able to indicate a UL CC where the PRACH resource is immediately available. Another use case of this method is that the eNB could select a “interference-relaxed” UL CC for PRACH transmission. The transmission of a preamble on such an UL CC results in a successful transmission. So this method is useful for delay reduction.
	RAN1 agreement:

Cross carrier scheduling for DCI format 0, 1, 1A, 1B, 1D, 2, 2A, 2B in UE specific search space should be supported by explicit CIF always


Conclusion 2: Cross-carrier scheduling indication in Mag0 during contention-based RA access triggered by Msg0 without a dedicated preamble should be allowed, i.e. the UE has to select RACHs from corresponding Configured-and-Deactivated DL CCs, as ordered in Msg0.
2.3. DL data arrival with contention-free access
This is also the case of network-initiated CCA. So the network can always control CCA within a RA procedure. The discussion point is whether CCA within a RA procedure, i.e. a carrier indication in Msg0 transmission or carrier indication in Msg2 is allowed or not.

As we can see from proposals in a previous meeting [2] [3], both mechanisms can work. On a carrier indication in Msg0 transmission, as we showed above, it is possible although RAN1 didn’t discuss details of this special case of DCI format 1A when RAN1 reached this agreement.
One use case of this method is a case where an instantaneous amount of dedicated preamble vacant resource may differ across the UL CCs. And it is likely some UL CCs are running out of the resource. In this case, the eNB indicates to the UE to transmit a dedicated preamble on a UL CC. This method is also useful for delay reduction because the eNB is able to indicate a UL CC where the PRACH resource is immediately available.
Conclusion 3: Cross-carrier scheduling indication in Msg0 during contention-free RA access triggered by Msg0 with a dedicated preamble should be allowed, i.e. the UE has to select RACHs from corresponding Configured-and-Deactivated DL CCs, as ordered in Msg0.
On a carrier indicator in Msg2 transmission, RAN2 already agreed the following: an explicit (de)activation of configured DL component carriers is done by MAC signalling. With this decision, a carrier indication in Msg2 is also aligned with this agreement although RAN2 didn’t discuss details of whether the MAC signalling is dedicated or common. An example of the backwardly compatibility use of the MAC RAR is that the reserved bit in Rel-8 MAC RAR is set to 1 and the first three bits of the T-CRNTI field in the MAC RAR are implicitly used for CIF field.
We think if Conclusion 3 is agreeable, carrier indication in Msg2 seems not to be needed. However, if Conclusion 3 is not agreeable, carrier indication in Msg2 is worth considering because fast control of CA is possible due to simultaneous transmission of Msg2 and carrier indication.
	RAN2 agreement:

3: Explicit activation of configured DL component carriers is done by MAC signaling.

4: Explicit deactivation of configured DL component carriers is done by MAC signaling.


Conclusion 4: If Conclusion 3 is agreeable, a carrier indicator in Msg2 is not needed. Otherwise, a carrier indicator in Msg2 should be considered because NW-initiated fast CA can be possible due to simultaneous transmission of Msg2 and carrier indication.
3. Conclusions

We discussed the RACH issues highlighted in yellow, i.e. whether the UE can also select RACH corresponding to a deactivated DL CC if it attempts a contention-based RA procedure. We propose that the UE is allowed to select a RACH corresponding to a deactivated DL CC only if it is NW-initiated:
Proposal 1: CCA shall be only NW-initiated, i.e. the UE should always follow the CCA order from the eNB.
Proposal 2: For UL data arrival, this is not a case of NW-initiated CCA, only RACHs corresponding to activated DL CCs should be selected.
Proposal 3: For DL data arrival with contention based access, RACHs corresponding deactivated DL CCs have to be selected if a carrier indicator is included in Msg0.
In addition, we also discussed a CA handling in contention-free RA access with a dedicated preamble. With above discussions, we propose:
Proposal 4: For DL data arrival with contention free access, RACHs corresponding deactivated DL CCs can be selected if a carrier indicator is included in Msg0.
Proposal 5: If Proposal 4 is not agreeable, the inclusion of a carrier indicator in Msg2 can be allowed.
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