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1 Introduction

In a contention based RA procedure, the UE can detect the contention failure by receiving the contention resolution message with incorrect UE ID (only for the UE including CCCH SDU in Msg3) or by contention resolution timer expiry. In this contribution, we discuss the issue that the UL grant may be misused by the UE not detecting the contention failure.
2 Discussion
The length of the contention resolution timer is configured in RadioResourceConfigCommon by RRC. In a cell, all UEs performing a contention based RA procedure share the same value of the contention resolution timer.
In a contention based RA procedure, as illustrated in Fig.1, when the UE including CCCH SDU in Msg3 receives the contention resolution message (i.e. Msg4) with its own contention resolution ID, it considers the contention resolution successful and adopts the currently used Temporary C-RNTI as its C-RNTI. Then it monitors this C-RNTI on PDCCH for the following UL grant. 

At the same time, if another UE who includes C-RNTI MAC control element in Msg3 selects the same preamble, since the UE cannot receive the contention resolution message (i.e. Msg4), it monitors the same Temporary C-RNTI until the contention resolution timer expiry. If the contention resolution timer with a large value is used, as illustrated in Fig.2, it is possible that the UE including C-RNTI in Msg3 receives the UL grant on PDCCH addressed to its Temporary C-RNTI while the UL grant is addressed to the C-RNTI of the UE including CCCH SDU in Msg3 because the two RNTIs are the same value. 

On the other hand, if another UE who includes CCCH SDU in Msg3 selects the same preamble, and the UE doesn’t decode the contention resolution message successful, as illustrated in Fig. 3, the same problem also occurs. 

If the problem occurs, the UE who lost the contention misuses the UL grant and the transmission from the winning UE is likely failed. If the winning UE is for initial access, the idle to active transition delay is increased. And if it is for RRC re-establishment, the resuming of data transmission is delayed.

In the last meeting, it has been agreed in [1] that the RRC procedure delay for the reception of UL grant for the RRC Connection Establishment procedure and the RRC Connection Re-establishment procedure is 15ms. Therefore, if the UE receives Msg4 before 15ms ahead of contention resolution timer expiry, it is likely that the following UL grant is misused. Note that the value ranges of the contention resoluition timer are: 8ms, 16ms, 24ms, 32ms, 40ms, 48ms, 56ms, and 64ms.
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Fig. 1: contention resolution for the UE including CCCH SDU in Msg3 (successful)
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Fig. 2: contention resolution for the UE including C-RNTI in Msg3
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Fig. 3: contention resolution for the UE including CCCH SDU in Msg3 (unsuccessful)

To prevent the above problem of UL grant misuse, it is necessary to add some restriction for the UE to use the received UL grant. Since the UL grant addressed to the Temporary C-RNTI is intented to retransmit Msg3, one can check the validity of the received UL grant by the following ways:

For new transmission:

· The UL grant addressed to a Temporary C-RNTI is not intended for the new transmission.

For retransmission:

· If the TB size of the received UL grant is not equal to the size of MAC PDU in the HARQ buffer, it is not used for the retransmission.

· If the UL grant is received in the TTI not associated to the HARQ process for the transmission of Msg3, it is not intended for the retransmission of Msg3.

With respect to retransmission, we think to adopt one of the solutions is sufficient. In our opinion, we prefer the first option.

3 Conclusion
In this paper we discuss the issue of UL grant misuse. To solve the problem mentioned above, we have the following proposals:


Proposal 1: The UE shall not trigger a new transmission upon receiving the UL grant addressed to its Temporary C-RNTI if it is the very first transmission for the HARQ process.

Proposal 2: To adopt option 1 in the following:

    [Option 1]: The UE shall not trigger an adaptive retransmission if the TB size of the UL grant is not equal to the size of MAC PDU in the HARQ buffer.

    [Option 2]: The UE shall not trigger an adaptive retransmission if the UL grant addressed to its Temporary C-RNTI is not received in the TTI associated to the HARQ process for the transmission of Msg3.

A CR based on the proposals is provided in [2].
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