[bookmark: OLE_LINK283]3GPP TSG-RAN WG2 Meeting #106 								         R2-1905263
Reno, USA, 13th – 17th May 2019                  

Source: 	vivo 
Title:  	Starting Condition of Contention Resolution Timer in NR-U
Agenda Item:	11.2.1.1
Document for:	Discussion and Decision
[bookmark: _Ref165266342]Introduction
During the previous RAN2 #105bis meeting, whether the ra-ContentionResolutionTimer is started regardless of the LBT outcome of Msg3 transmission has been thoroughlydiscussed. A corresponding agreement with regard to this issue has been achieved [1], which is given as follows,
Either a) the ra-ContentionResolutionTimer is started regardless of the LBT outcome of msg3 transmission or b) ra-ContentionResolutionTimer is started only at successful LBT outcome of msg3 transmission + immediately the UE to restart from RACH resource selection if all MSG3 transmissions fail. FFS
In this contribution, we would like to provide our understanding on why the ra-ContentionResolutionTimer should be started regardless of the LBT outcome of Msg3 transmission. 
Discussion
According to the current MAC specification [2], the starting condition of ra-ContentionResolutionTimer and the UE behaviour while the timer is running are highlighted in yellow as following, 
	Once Msg3 is transmitted, the MAC entity shall:
[bookmark: OLE_LINK20][bookmark: _GoBack]1>	start the ra-ContentionResolutionTimer and restart the ra-ContentionResolutionTimer at each HARQ retransmission in the first symbol after the end of the Msg3 transmission;
1>	monitor the PDCCH while the ra-ContentionResolutionTimer is running regardless of the possible occurrence of a measurement gap;


At gNB side, it will schedule a HARQ retransmission of Msg3 by a PDCCH addressed to TC-RNTI before the expiry of ra-ContentionResolutionTimer, if the Msg3 is not successfully decoded. 
Observation 1: Multiple transmission opportunities for Msg3 can be provided by manner of HARQ retransmission. 
In NR-U, UE has to perform CCA procedure before transmitting Msg3, there is likely that the Msg3 cannot be transmitted via the scheduled RAR UL grant due to UL LBT failure. Based on the current MAC specification given above, in the scenario where the Msg3 is not actually transmitted by the PHY layer due to UL LBT failure, the MAC entity of UE will still start the ra-ContentionResolutionTimer because the Msg3 has already been transmitted from MAC to PHY. 
In our understanding, it is reasonable to adopt the same starting condition of ra-ContentionResolutionTimer for NR-U. There are two reasons that can support our opinion:
1) During the running period of the ra-ContentionResolutionTimer, more transmission opportunities can be scheduled via HARQ retransmission. According to the MAC specification, UE is able to monitor the PDCCH during the running period of the ra-ContentionResolutionTimer even though neither drx-onDurationTimer nor drx-InactivityTimer is running. If the UE does not start the ra-ContentionResolutionTimer, the UE cannot receive UL grants for the Msg3 re-transmission. As a result, additional transmission opportunities cannot be obtained. In this sense, we do not see any benefit of not supporting the HARQ retransmission for Msg3. Thus, to guarantee the transmission opportunities and avoid unnecessary standardization efforts, ra-ContentionResolutionTimer should be started regardless of the LBT outcome of Msg3 transmission. 
Some companies consider that the gNB should not send UL grants for HARQ retransmission in term of resource utilization and interference control because the gNB does not know if the missed Msg3 transmission is due to LBT or missed RAR reception. However, in NR, a similar question also exists. That is the gNB cannot distinguish whether the missed Msg3 transmission is due to poor channel condition of PUSCH or missed RAR reception. In this sense, the gNB in NR-U should always schedule UL grant for Msg3 retransmission, as the same in NR. Therefore, it seems that there is no any particular reasons for changing the UE behavior in NR-U. Ra-ContentionResolutionTimer should be started regardless of the LBT outcome of Msg3 transmission.
2) Starting over from scratch after failing in the channel access on Msg3 transmission opportunities may leads to increased access delay. Some companies consider that RACH resource selection step should be performed if LBT fails on all initial transmission opportunities for Msg3. However, in our understanding, the CCA procedure in performed in an omni-directional mode. Changing the beam direction does not help to increase transmission opportunities. Instead, starting over from scratch means that additional transmission opportunities for subsequent Msg3 transmission cannot be obtained unless both the Msg1 and Msg2 are successfully transmitted to the gNB and the UE, respectively. Obviously, the random access delay may be longer due to more number of CCA attempts, compared to the case where additional transmission opportunities can be scheduled by HARQ retransmission with only one LBT attempt. 
Based on the analysis above, we think it is beneficial to reuse the same starting condition of ra-ContentionResolutionTimer for NR-U. Besides, considering that multiple transmission opportunities for msg3 might be supported for NR-U, the gNB obviously will not schedule a UL grant for Msg3 retransmission before the last the transmission opportunity provided in Msg2. In other cases, although it is possible that the Msg3 can be transmitted via the first opportunity with successful LBT outcome, the gNB, in the high probability, needs more time to access channel for Msg4 transmission, compared to NR. Therefore, we think the UE should start the ra-ContentionResolutionTimer at the end of the last transmission opportunity for Msg3. 
Proposal 1: Start the ra-ContentionResolutionTimer and restart the ra-ContentionResolutionTimer at each HARQ retransmission in the first symbol after the end of the last transmission opportunity for Msg3, regardless of the LBT outcome.
Conclusions
[bookmark: _Toc502437832]In this contribution, we provide our understanding on why the ra-ContentionResolutionTimer should be started regardless of the LBT outcome of Msg3 transmission. And we have the following observation and proposal:
Observation 1: Multiple transmission opportunities for Msg3 can be provided by manner of HARQ retransmission.  
Proposal 1: Start the ra-ContentionResolutionTimer and restart the ra-ContentionResolutionTimer at each HARQ retransmission in the first symbol after the end of the last transmission opportunity for Msg3, regardless of the LBT outcome.
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