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Discussion and decision
1.  Introduction
In Rel-8/9, RACH is used for a number of purposes, i.e., initial establishment, re-establishment, handover and data resuming. This is not expected to change when CA is supported in Rel-10. In case of initial establishment and re-establishment, the UE will perform RACH on a single CC and the RACH procedure should be the same as for Rel-8/9. However, for the other two cases, i.e., handover and data resuming, the UL CC to perform RACH needs to be clarified. While the handover case is discussed in a separate paper [1], this paper discusses RACH related issues in case of data resuming.
2. Discussion
2.1
RACH model if RACH on UL SCC is allowed

During CA operation, one of the CCs will be configured as the PCC for a UE. However, each UE can be configured with a different PCC, when multiple CCs are available. Hence, RACH may be available on UL SCC from a UE point of view.
If RACH on UL SCC is allowed, the likely model will be as follows:

1.
The UE selects a UL CC and initiates the RACH procedure.
(
The RACH selection rule needs to be clarified.

· For DL data resuming, a dedicated preamble might be allocated by an eNB PDCCH order. Then, the UL CC where the dedicated preamble can be used needs to be clarified. In [2], it is proposed to use the UL CC linked by SIB2 to the DL CC where the PDCCH order was received, regardless of whether a contention RA procedure or a contention free RA procedure is triggered.
· For UL data resuming, a viable approach can be to simply use the RACH at the earliest occasion, so that latency is minimised. Although use of e.g., path loss can be considered, this might not be desirable from RACH load balancing point of view.
2. If the MAC reaches PreambleTransMax, the MAC indicates this to RRC, while continuing the RACH procedure as in Rel-8.
3a.
If RACH was performed on the PCC, RRC initiates the re-establishment procedure.

3b.
If RACH was performed on an SCC, RRC commands MAC to abort the RACH procedure (re-establishment is not triggered).

(
This implies that RRC needs to be aware whether RACH was performed on the PCC or an SCC. Alternatively, re-establishment can be triggered. However, this can potentially increase the amount of re-establishments, unless more complex criteria, e.g., path loss based RACH selection, is considered.
4a.
If the RACH procedure was initiated by an eNB PDCCH order, the procedure ends and further action is left to the eNB (to retransmit the PDCCH order).
4b.
If the RACH procedure was initiated by the UE (for UL data resuming), the MAC layer will re-initiate the RACH procedure since there is pending UL data, starting from RACH selection.

(
How to handle the Msg3 buffer needs to be clarified. A viable approach might be to discard the Msg3 PDU considering that the Msg3 grant size might be different in a subsequent attempt in different UL CC.

2.2
Benefits of allowing RACH on UL SCC

Allowing RACH on UL SCC could be beneficial from the following viewpoints:
· Reduced latency

This is since the UE can potentially select the RACH at the earliest occasion. Nevertheless, given that RACH is normally scheduled with e.g., 10 ms periodicity, the gain might be subtle.

· RACH load balancing

This is since some randomness is added to the RACH selection. However, the network should anyway take appropriate measures to balance loading on the PDCCH and PUCCH. In doing so the network needs to account for different UE capabilities as well as path loss differences between different CCs. Whether the added randomness brings benefits or not in practice is unclear.

· UL SCC quality check by the eNB

When the eNB is unsure whether a certain configured UL CC is still alive or not, the eNB can send a PDCCH order to trigger a RA procedure in that UL CC. For example, if the dedicated preamble is detected and/or the UL-SCH corresponding to the RA response grant is successfully decoded, the eNB can decide to continue scheduling on that UL CC. Otherwise, the eNB can decide to stop scheduling on that UL CC for some time, or even remove the UL CC. Although other measures can be considered for this purpose (e.g., use of SRS), using a dedicated preamble on RACH seems to be the simplest solution. Hence, this can be considered as a valid benefit of supporting RACH on UL SCC.
From the above observation, it seems the only case where RACH on UL SCC is thought to be beneficial is the PDCCH order case. Hence, in conclusion, the followings are proposed.
Proposal 1
RACH on UL SCC triggered by an eNB PDCCH order should be supported.

Propoasl 2
RACH for UL data resuming should be limited to UL PCC.
3. Conclusions
With regards to RACH for data resuming in CA, the followings are proposed:
Proposal 1
RACH on UL SCC triggered by an eNB PDCCH order should be supported.

Propoasl 2
RACH for UL data resuming should be limited to UL PCC.
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