3GPP TSG-RAN WG2 NR AH	R2-1800567
Vancouver, Canada, January 22 – January 26, 2018	(Resubmission of R2-1711608)


Agenda Item	: 10.3.1.4.2 (NR_newRAT-Core)
Source	: LG Electronics Inc.
Title	: RAR window extention for multi-beam operation
Document for	: Discussion and Decision
1.	Introduction
In the previous RAN2 meeting, the following agreement was made on multiple msg1 transmissions for contention free RACH.
Agreements @ RAN2#99 meeting:
· For multiple msg1 transmissions for contention free RACH 
· A single RAR window is applied for multiple msg1 transmission.  
· The RAR window is started after transmission of the first preamble after a “offset”.  
· The UE monitors multiple RA-RNTIs. The RA-RNTI is associated to the RACH transmission occasion in which the preamble was transmitted.  
· Once a RAR is received, the RAR reception is considered successful, as in LTE. The UE stops multiple preamble transmission.
· Details of RA-RNTI calculations are FFS
In this contribution, we’d like to propose a scheme to extend the single RAR window applied for multiple MSG1 transmission.
[bookmark: _Toc476230925]2.	Discussion
In contention free RA, RAN2 agreed that a UE transmits multiple msg1 if a gNB allocates the multiple PRACH resources such as PRACH frequency/time and preamble index. In this case, a single RAR window is applied for multiple msg1 transmission and the UE monitors multiple RA-RNTIs which is associated to the RACH transmission occasion. 
Currently, the generic RAR window size transmitted in system information is applied to a single msg1 transmission, not for multiple msg1 and it is a cell common value. So, we need to define how to assign the dedicated RAR window size for the UE when the UE transmits multiple msg1. Since RAN2 agreed that the RAR window is started after transmission of the first preamble after an offset, we can consider the three options to extend the RAR window size. 
· Option 1. gNB explicitly transmits the value of the extended RAR window size via the RRC message allocating the dedicated PRACH resources.
· Option 2. UE adjusts the RAR window size based on the first and last preamble allocated by gNB.
· Option 3. UE adjusts the RAR window size based on the first and last preamble transmitted/selected by UE.
· Option 4. UE manages one RAR but restart the RAR window when the UE transmits an additional preamble.
Basically, a gNB will allocate the dedicated PRACH resources to the UE before the UE transmits the dedicated RAP. When the PRACH resources is allocated, the UE would explicitly or implicitly know the extended RAR window size.
If we’d like to explicitly inform the extended RAR window size, we can choose the option 1. It’s very simple but the UE might monitor the PDCCH even for unnecessary time if the UE does not need to transmit the all dedicated RAPs. This problem would be the same for the option 2.
So, we think it is preferable to extend the RAR window size based on the preambles transmitted/selected by the UE such as option 3 or 4. In option 3, the UE re-calculates the RAR window size when the UE selects the preamble transmissions among the allocated ones, and starts one RAR window when the UE transmits the first preamble. Option 4 is that the UE does not re-calculate the RAR window size but uses the RAR window size as indicated by RMSI, and the UE restarts the RAR window when the UE transmits the additional preamble. The final length that the UE monitors RA-RNTI will be the same for option 3 and 4, and thus, both options provide the same opportunity of receiving RAR. Therefore, we would suggest to select one of option 3 and 4. In the Figure2, those options are illustrated.
Proposal. For RAR window extension for the UE to which multiple dedicated PRACH resources are allocated, the UE recalculates the RAR window size based on the first and last preamble transmitted/selected by the UE, or the UE restarts the RAR window when the UE transmits the additional preamble.
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Figure 1. Exemplary RAR window extensions in option 3 or 4
3.	Conclusion
In this contribution, we discuss the multiple/repeated RA preamble transmission in PHY and MAC layer, and our 
Proposal. For RAR window extension for the UE to which multiple dedicated PRACH resources are allocated, the UE recalculates the RAR window size based on the first and last preamble transmitted/selected by the UE, or the UE restarts the RAR window when the UE transmits the additional preamble.
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