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1 Introduction

In RAN2#88 meeting, RAN2 reached the following agreement in UP session.
	=>Only C-RNTI resolve contention.
=>No change in the current RA procedure.



Following this agreement, Fig.1 illustrates a successful random access procedure for ProSe scheduling request (i.e., a regular ProSe BSR triggers a SR), and is described as follows:
The UE starts random access for ProSe schedule request which is triggered by a regular ProSe BSR. The UE sends a preamble to the eNB and receives the corresponding random access response, which includes a UL grant. Then the UE will send a ProSe BSR incorporated in the Msg3 MAC PDU. After the eNB receives the Msg3, the eNB will send a UL grant for contention resolution. After transmission/retransmission of Msg3, if the UE receives a UL grant in PDCCH, the UE will consider contention resolution completed and random access successfully completed.
The procedure works well for the case of successful transmission of Msg3. However, RAN2 did not pay much attention to the case of unsuccessful Msg3 transmission, which is a common case for RACH, especially for contention-based random access. In this contribution, we will discuss this topic.
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Fig.1 Successful random access procedure for ProSe
2 Legacy Contention Resolution for UL SR
In legacy, if a random access is triggered for scheduling request, a cellular BSR would be incorporated in Msg3. If the UE successfully transmits the Msg3 to the eNB, then the eNB schedules uplink grant for the UE. When the UE receives the uplink grant, it considers the contention resolution completed. 
However, if the UE does not transmit the Msg3 successfully to the eNB, e.g., due to collision, the eNB still could schedule an uplink grant to the UE (e.g., blind uplink scheduling). After the UE receives the uplink grant, the UE considers the contention resolution successful. In this case, even though the eNB does not receive the reported BSR successfully, the UE gets the uplink grant which is the purpose of the random access and BSR reporting, and then the UE can use the uplink resource to send the pending uplink data. After receiving the uplink data, the eNB can know the UE has uplink data pending for transmission. Therefore, the legacy contention resolution mechanism has no problem for scheduling request of uplink resources.

Observation 1: The legacy contention resolution mechanism has no problem for scheduling request of uplink resources. If the UE receives an uplink grant in case the BSR in Msg3 is not reported successfully, the UE can use the uplink grant to send the pending uplink data. 
3 Issues of Contention Resolution for ProSe
In case of random access for scheduling request of ProSe resources, ProSe BSR is reported in the Msg3 to the eNB. Even if the Msg3 is not received successfully by the eNB, e.g., due to collision, the eNB could schedule an uplink grant to the UE (e.g., based on cellular BSR or blind uplink scheduling). As per the agreement reached by RAN2, the UE considers the contention resolution successful and terminates the RACH after receiving the uplink grant. However, different to the legacy, upon receiving the uplink grant, the UE cannot transmit the ProSe data on the scheduled uplink resources. The eNB does not know that the UE has ProSe data waiting for transmission and will not schedule ProSe grants to the UE.
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Fig.2 Unsuccessful random access procedure for ProSe
Observation 2: The legacy contention resolution mechanism has a problem in case of ProSe. If the UE receives an uplink grant in case the BSR in Msg3 is not reported successfully, the UE cannot use the uplink grant to send the pending ProSe data.
4 Solution
The following option could handle the raised issue.
If a ProSe BSR is included in Msg3, then upon reception of Msg3, the eNB will schedule a sidelink grant to the UE. When receiving a sidelink grant, the UE considers the contention resolution successful and the random access completed. 
Proposal 1: if a ProSe BSR is included in Msg3, then upon reception of Msg3, the eNB will schedule a sidelink grant to the UE. When receiving the sidelink grant, the UE considers contention resolution successful and random access completed.
5 Conclusion

In this paper we discussed the legacy contention resolution mechanism in case of scheduling request for UL and sidelink resources. We observed that: 
Observation 1: The legacy contention resolution mechanism has no problem for scheduling request of uplink resources. If the UE receives an uplink grant in case the BSR in Msg3 is not reported successfully, the UE can use the uplink grant to send the pending uplink data. 

Observation 2: The legacy contention resolution mechanism has a problem in case of ProSe. If the UE receives an uplink grant in case the BSR in Msg3 is not reported successfully, the UE cannot use the uplink grant to send the pending uplink data.
To solve the raised issue, we propose that:

Proposal 1: if a ProSe BSR is included in Msg3, then upon reception of Msg3, the eNB will schedule a sidelink grant to the UE. When receiving the sidelink grant, the UE considers contention resolution successful and random access completed.
A relevant CR is incorporated in [2].
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