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1.	Introduction
This document discusses the contention resolution in RA procedure in consideration of ProSe BSR transmission in Msg3. Although it is under discussion through e-mail [87bis#17], one issue should be discussed further. I.e., when Msg3 includes only ProSe BSR whether to consider the contention is resolved by PDCCH addressed to C-RNTI or not.
2.	Contention resolution for Msg3 including ProSe BSR
In the current MAC specification, the contention resolution is performed as follows:
	Once Msg3 is transmitted, the UE shall:
-	start mac-ContentionResolutionTimer and restart mac-ContentionResolutionTimer at each HARQ retransmission;
-	regardless of the possible occurrence of a measurement gap, monitor the PDCCH until mac-ContentionResolutionTimer expires or is stopped;
-	if notification of a reception of a PDCCH transmission is received from lower layers, the UE shall:
-	if the C-RNTI MAC control element was included in Msg3:
-	if the Random Access procedure was initiated by the MAC sublayer itself and the PDCCH transmission is addressed to the C-RNTI and contains an UL grant for a new transmission; or 
-	if the Random Access procedure was initiated by a PDCCH order and the PDCCH transmission is addressed to the C-RNTI: 
-	consider this Contention Resolution successful;
-	stop mac-ContentionResolutionTimer;
-	discard the Temporary C-RNTI;
-	consider this Random Access procedure successfully completed.




It would be good to discuss the desired behaviour for possible cases first to find any impact on legacy operation as well as desirable behaviour for ProSe operation:
Issue 1. The Msg3 includes only Uu BSR.
Currently, the contention is resolved when the UE receives PDCCH transmission addressed to the C-RNTI and contains an UL grant for a new transmission. The question would be whether the contention is also resolved by PDCCH reception addressed to the SL-RNTI or not.
When the eNB receives a Msg3 including only Uu BSR, the eNB cannot know whether a ProSe BSR is triggered or not. In this case, as the eNB receives a Msg3 including a Uu BSR, it is logical that the eNB transmits PDCCH addressed to the C-RNTI including uplink grant. However, given that SL-RNTI is used for providing SL grant, we see no motivation in providing SL grant to the UE even in case the eNB does not receive a ProSe BSR. Moreover, if the eNB provides a SL grant, the UE may perform PC5 data transmission by padding, which is waste of resource and takes away the reception opportunity for a half-duplex ProSe UE.
Therefore, if the UE transmits only Uu BSR in the Msg3, we propose that contention is not resolved if PDCCH transmission is addressed to the SL-RNTI.
Proposal 1: If the UE transmits only Uu BSR in Msg3, the contention is not resolved when PDCCH transmission is addressed to the SL-RNTI.

Issue 2. the Msg3 includes only ProSe BSR
As the UE transmits a ProSe BSR in Msg3, it seems straightforward that the UE considers the contention is resolved when the UE receives a PDCCH transmission addressed to SL-RNTI. The question would be whether the contention is also resolved by PDCCH reception addressed to the C-RNTI containing UL grant for a new transmission or not.
When the eNB receives a Msg3 including only ProSe BSR, the eNB knows that no Uu BSR has been triggered. In this case, as the eNB receives ProSe BSR, it makes sense that the eNB transmits PDCCH addressed to the SL-RNTI. However, it is strange that the eNB provides an UL grant to the UE even though the eNB is aware that UE has not triggered any Uu BSR. Moreover, if the eNB provides an UL grant, the UE performs Uu data transmission by padding, which is a waste of uplink resources. 
Therefore, if the UE transmits only ProSe BSR in the Msg3, we propose that contention is not resolved if PDCCH transmission is addressed to the C-RNTI and contains uplink grant for a new transmission, but resolved if PDCCH transmission is addressed to the SL-RNTI
One thing to point out here is that, for contention resolution, reception of PDCCH addressed to the SL-RNTI is sufficient, i.e., we don’t need to mention ‘the PDCCH transmission is addressed to the SL-RNTI and contains an SL grant […]’. In the legacy system, the reason for mentioning ‘[…] contains an UL grant […]’ was to distinguish PDCCH for DL assignment and PDCCH for UL grant. However, in ProSe, PDCCH addressed to the SL-RNTI is only for the SL grant. Thus, further description seems redundant.
Proposal 2: If the UE transmits only ProSe BSR in Msg3, the contention is resolved when PDCCH transmission is addressed to the SL-RNTI.
Proposal 3: If the UE transmits only ProSe BSR in Msg3, the contention is not resolved when PDCCH transmission is addressed to the C-RNTI and contains uplink grant for a new transmission.

Issue 3. the Msg3 includes both of ProSe BSR and Uu BSR,
With Proposal 1, 2, and 3, in case the UE transmits both of ProSe BSR and Uu BSR, it seems straightforward that the UE considers the contention is resolved when the UE receives either a PDCCH addressed to the C-RNTI containing uplink transmission for a new transmission or a PDCCH addressed to the SL-RNTI. 
Proposal 4: If the UE transmits both of ProSe BSR and Uu BSR in Msg3, the contention is resolved when PDCCH transmission is addressed to the C-RNTI and contains an UL grant for a new transmission, or when PDCCH transmission is addressed to the SL-RNTI.
With Proposal 1, 2, 3, and 4, the Text Proposal is provided in the Annex.
4.	Conclusion
In this paper, we discussed contention resolution taking ProSe into account. The proposals are,
Proposal 1: If the UE transmits only Uu BSR in Msg3, the contention is not resolved when PDCCH transmission is addressed to the SL-RNTI.
Proposal 2: If the UE transmits only ProSe BSR in Msg3, the contention is resolved when PDCCH transmission is addressed to the SL-RNTI.
Proposal 3: If the UE transmits only ProSe BSR in Msg3, the contention is not resolved when PDCCH transmission is addressed to the C-RNTI and contains uplink grant for a new transmission.
Proposal 4: If the UE transmits both of ProSe BSR and Uu BSR in Msg3, the contention is resolved when PDCCH transmission is addressed to the C-RNTI and contains an UL grant for a new transmission, or when PDCCH transmission is addressed to the SL-RNTI.
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Beginning of Text Proposal
5.1.5	Contention Resolution
Contention Resolution is based on either C-RNTI or SL-RNTI on PDCCH of the PCell or UE Contention Resolution Identity on DL-SCH.
Once Msg3 is transmitted, the UE shall:
-	start mac-ContentionResolutionTimer and restart mac-ContentionResolutionTimer at each HARQ retransmission;
-	regardless of the possible occurrence of a measurement gap, monitor the PDCCH until mac-ContentionResolutionTimer expires or is stopped;
-	if notification of a reception of a PDCCH transmission is received from lower layers, the UE shall:
-	if the C-RNTI MAC control element was included in Msg3:
-	if the Random Access procedure was initiated by the MAC sublayer itself, a BSR MAC CE was included in Msg3, and the PDCCH transmission is addressed to the C-RNTI and contains an UL grant for a new transmission; or 
-	if the Random Access procedure was initiated by a PDCCH order and the PDCCH transmission is addressed to the C-RNTI:; or
-	if the Random Access procedure was initiated by the MAC sublayer itself, a ProSe BSR MAC CE was included in Msg3, and the PDCCH transmission is addressed to the SL-RNTI:
-	consider this Contention Resolution successful;
-	stop mac-ContentionResolutionTimer;
-	discard the Temporary C-RNTI;
-	consider this Random Access procedure successfully completed.
-	else if the CCCH SDU was included in Msg3 and the PDCCH transmission is addressed to its Temporary C-RNTI:
-	if the MAC PDU is successfully decoded:
-	stop mac-ContentionResolutionTimer;
-	if the MAC PDU contains a UE Contention Resolution Identity MAC control element; and
-	if the UE Contention Resolution Identity included in the MAC control element matches the CCCH SDU transmitted in Msg3:
-	consider this Contention Resolution successful and finish the disassembly and demultiplexing of the MAC PDU;
-	set the C-RNTI to the value of the Temporary C-RNTI;
-	discard the Temporary C-RNTI;
-	consider this Random Access procedure successfully completed.
-	else
-	discard the Temporary C-RNTI;
-	consider this Contention Resolution not successful and discard the successfully decoded MAC PDU.
-	if mac-ContentionResolutionTimer expires:
-	discard the Temporary C-RNTI;
-	consider the Contention Resolution not successful.
-	if the Contention Resolution is considered not successful the UE shall:
-	flush the HARQ buffer used for transmission of the MAC PDU in the Msg3 buffer;
-	increment PREAMBLE_TRANSMISSION_COUNTER by 1;
-	If PREAMBLE_TRANSMISSION_COUNTER = preambleTransMax + 1:
-	indicate a Random Access problem to upper layers.
-	based on the backoff parameter in the UE, select a random backoff time according to a uniform distribution between 0 and the Backoff Parameter Value;
-	delay the subsequent Random Access transmission by the backoff time;
-	proceed to the selection of a Random Access Resource (see subclause 5.1.2).

End of Text Proposal
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