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1 Introduction
With regard to RACH linking between UL and DL, RAN2 has agreed the following [1]
· RACH (contention based and contention free access)

· The random access response corresponding to a random access on a RACH resource governed by a given DL CC(i.e. the DL CC carrying the corresponding SIB2) is transmitted on that DL CC.

In addition, this document examines the remaining (contention based) RACH linking as follows.

1. Linking for Msg3

2. Linking for PHICH of Msg3

3. Linking for Msg4
2 Discussion
LTE Rel-8/9 contention based RACH procedure consists of the following steps:

· Msg1 transmission

· Msg2 reception (SIB2 linking with Msg1 as already agreed)

· Msg3 transmission

· PHICH (for Msg3) reception

· Msg4 reception
Linking for Msg3
As the random access resources should be shared between Rel-10 UEs and legacy UEs [2], it seems reasonable to assume that SIB2 linking between the grant in Msg2 and Msg3 transmission is used.
Proposal 1:SIB2 linking between the grant in Msg2 and Msg3 transmission is used.

Linking for PHICH for Msg3
It is stated in [3] that PHICH is transmitted only on the downlink component carrier that was used to transmit the UL grant. We think that the same principle should be applied to the PHICH of Msg3. That is, PHICH of Msg3 is transmitted only on the downlink component carrier that was used to transmit Msg2.
Proposal 2:PHICH of Msg3 is transmitted only on the downlink component carrier that was used to transmit Msg2.

Linking for Msg4

For Rel-8/9 contention resolution (Msg4), when receiving the Msg3, the eNB sends the same UE Id as the one in Msg3 back to the UE. Especially, in the case where a C-RNTI is embedded in Msg3, the Msg4 is indicated via the PDCCH masked with the C-RNTI. However, when designing the contention resolution rule in Rel-8/9 , we found that the contentions can not be 100% resolved because there is a possibility that the received PDCCH is not related to the random access procedure but related to the other HARQ operations (see details in annex).

In Rel-10 with carrier aggregation, one independent HARQ entity is required per carrier. It would mean that the above ambiguous contention resolution problem occurs more frequently because several HARQ entities may work simultaneously (see details in annex).

From those reasoning, we propose that SIB2 linking between Msg3 transmission and Msg4 reception is used.

We think that this proposal has the following benefits:

· It can keep the Rel-10 ambiguous contention resolution low, which is comparable to Rel-8/9.

· It can introduce the consistent linking in whole RA procedure.

· SIB2 linking between Msg1 and Msg2.

· SIB2 linking between Msg2 and Msg3

· SIB2 linking between Msg3 and Msg4

Proposal 3:SIB2 linking between Msg3 transmission and Msg4 reception is used.
3 Conclusion 
For the remaining contention based RACH linking, it is proposed that:

Proposal 1:SIB2 linking between the grant in Msg2 and Msg3 transmission is used.

Proposal 2:PHICH of Msg3 is transmitted only on the downlink component carrier that was used to transmit Msg2.

Proposal 3:SIB2 linking between Msg3 transmission and Msg4 reception is used.
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5 Annex
The following figure illustrates one example of the ambiguous contention resolution in LTE Rel-8/9.
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1. Assuming that the UL resources are available, the BSR(A) is transmitted due to the new data arrival.

2. New data (with higher priority) arrives again. Then, RA procedure is initiated.

3. The eNB is not aware of whether the RA procedure at the UE is ongoing. And due to the scheduling delay, the eNB sends the UL grant intended for BSR (A) at this point. Consequently, the contention is wrongly resolved and then the BSR (B) is lost and then the UE has to have the delay until BSR retx timer expires.
The following figure illustrates one example of the ambiguous contention resolution in Rel-10 if the Msg4 can be transmitted on any DL CC. In this example, the contention is also wrongly resolved at step 3.
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