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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
According to the discussion of NR RACH procedure, several issues (e.g. multiple/repeated preamble transmission) were discussed. Some related agreements from both RAN1 and RAN2 are listed as follows.
	RAN1#86bis: [1]
Agreements:
· RACH resource:
· A time-frequency resource to send RACH preamble
· Whether UE needs to transmit one or multiple/repeated preamble within a subset of RACH resoueces can be informed by broadcast system information
· For example, to cover gNB RX beam sweeping in case of NO Tx/Rx reciprocity at the gNB
RAN1#87: [2]
Agreements:
· UE Tx beam(s) for preamble transmission(s) is selected by the UE.
· During a RACH transmission occasion of single or multiple/repeated preamble(s) as informed by broadcast system information, UE uses the same UE Tx beam.


	RAN2#97bis: [3]
1    Handover command can contain at least cell identity of the target cell and RACH configuration(s) associated to the beams of the target cell. RACH configuration(s) can include configuration for contention-free random access.
1b    UE selects a suitable beam from all beams of the target cell.
1c    UE performs CBRA on the UE's selected beam if CFRA resources are not provided for the UE's selected beam.


In this contribution, we provide our initial consideration on the potential impacts in RAN2 specifications.
2. Discussion
2.1 [bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK30][bookmark: OLE_LINK31]Challenges of multiple/repeated preamble transmission   


Figure 1: Multiple/repeated preamble transmission
According the legacy LTE RACH procedure, the UE of NB-IoT or BL or EC may send several preambles for one RACH procedure, and the RA-RNTI and RAR window of the UE is determined by “the subframe that contains the end of the last preamble repetition” [4]. According to the agreements for NR, the multiple/repeated preamble transmission can be used “to cover gNB RX beam sweeping in case of NO Tx/Rx reciprocity at the gNB” [1], as also illustrated in Figure 1. However if the RA-RNTI and RAR window of the UE is determined by the last preamble, the network can only send the RAR after the subframe of the last preamble transmission as the RAR window only starts after the last preamble transmission. This will increase the RACH latency for several cases, e.g. state transition from IDLE/INACTIVE to CONNECTED and the scheduling delay due to no dedicated SR. On the other hand, the gNB needs to switch the reception beam of the preamble. Beam switching of the preamble reception beam may also take some time in the gNB. If the PRACH resources (i.e. time/frequency/code) in different reception beams are allowed to be different, extra implementation complexity is required for both the UE and the gNB. Furthermore the UE power consumption is also increased due to multiple preamble transmissions and the power ramping.
Proposal 1: RAN2 is kindly requested to evaluate/discuss the potential challenges brought by the multiple/repeated preamble transmission as listed below:
· Extra latency of RAR
· Extra latency of beam switching of preamble
· Extra power consumption of preamble transmission
· Potential misalignment (e.g. RA-RNTI or RAR window) of the RACH procedure between the UE and the gNB
· Potentially different PRACH configuration per beam
2.2 New RAR format   
In last meeting, RAN2 also had the following agreements for random access.
	Agreements on Random Access:
-	The random access procedure in NR is supported at least for the following events:
(1)	Initial access from RRC_IDLE;
(2)	RRC Connection Re-establishment procedure;
(3)	Handover;
(4)	DL data arrival during RRC_CONNECTED requiring random access procedure, e.g. when UL synchronisation status is "non-synchronised";
(5)	UL data arrival during RRC_CONNECTED requiring random access procedure, e.g. when UL synchronisation status is "non-synchronised" or there are no PUCCH resources for SR available.
(6)  Transition from RRC_INACTIVE to RRC_CONNECTED
-	In NR the random access procedure on SCell can be supported if multiple TAs are supported as in LTE
- 

	


In LTE, there are always UL grant in RAR. From our understanding, the UL grant in RAR is not needed for UL asynchronous case in DL data arrival and CA SCell scenarios. The UE even has to ignore the UL grant in RAR for SRS only carrier, because there is no PUSCH on SRS only carrier at all. It is captured in MAC specification. 
	TS 36.321
-	if the SCell is configured with ul-Configuration-r14, ignore the received UL grant otherwise process the received UL grant value and indicate it to the lower layers;


 For NR we should consider to introduce the new RAR format without UL grant in RAR.
Proposal 2: RAN2 is kindly requested to evaluate/discuss the introduction of new RAR without UL grant in RAR.
3. Conclusion
In this contribution, we provide some open issues related to the NR RACH procedure and propose to find solutions for the potential issues observed.
Proposal 1: RAN2 is kindly requested to evaluate/discuss the potential challenges brought by the multiple/repeated preamble transmission as listed below:
· Extra latency of RAR
· Extra latency of beam switching of preamble
· Extra power consumption of preamble transmission
· Potential misalignment (e.g. RA-RNTI or RAR window) of the RACH procedure between the UE and the gNB
· Potentially different PRACH configuration per beam
Proposal 2: RAN2 is kindly requested to evaluate/discuss the introduction of new RAR without UL grant in RAR.
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