[bookmark: OLE_LINK3]3GPP TSG RAN WG1 Meeting #87 	R1-1612622
Reno, USA, 14th - 18th November 2016

[bookmark: _Ref133120545]Source:	Sharp
Title:	Multi-beam operation on RACH procedure in NR
Agenda Item:	7.1.2.5
[bookmark: DocumentFor]Document for:	Discussion and Decision
Introduction
At the RAN1#86bis meeting, the following agreement was made for RACH procedure in NR [1] (The sentence of the first bullet is merged with [2] which was also agreed at the meeting). 
	Agreements:
· Regardless of whether Tx/Rx reciprocity is available or not at gNB at least for multiple beams operation, the following RACH procedure is considered for at least UE in idle mode
· Association between one or multiple occasions for DL broadcast channel/signal and  a subset of RACH resources is informed to UE by broadcast system information or known to UE
· FFS: Signaling of  “non-association”
· Detailed design for RACH preamble should be further studied
· Based on the DL measurement and the corresponding association, UE selects the subset of RACH resources
· FFS: Tx beam selection for RACH preamble transmission
· At gNB, the DL Tx beam for the UE can be obtained based on the detected RACH preamble and would be also applied to Message 2
· UL grant in message 2 may indicate the transmission timing of message 3
· For the cases with and without Tx/Rx reciprocity, the common random access procedure should be strived
· When Tx/Rx reciprocity is not available, the the following could be further considered for at least UE in idle mode
· Whether or how to report DL Tx beam to gNB, e.g.,
· RACH preamble/resource
· Msg. 3
· Whether or how to indicate UL Tx beam to the UE, e.g., 
· RAR


In this contribution, we share our views on multi-beam operation in RACH procedure.
Beam management in RACH procedure
[bookmark: OLE_LINK1]In multi-beam operation in RACH procedure, the following beam management should be considered
· UL Tx/Rx beam determination for PRACH preamble transmission
· DL Tx/Rx beam determination for RAR transmission
· UL Tx/Rx beam determination for Msg 3 transmission
In the following sections, we discuss scenarios and issues on how to determine Tx/Rx beam.
Scenarios in RACH procedure in multi-beam operation
As discussed in [3], following 4 cases on RACH procedure depending on Tx/Rx beam correspondence (a.k.a. reciprocity) may be considered.
Case 1: with Tx/Rx beam correspondence at both TRP and UE
· TRP side: UL Rx beam can be determined by DL Tx beam
· UE side: UL Tx beam can be determined by DL Rx beam
Case 2: with Tx/Rx beam correspondence at TRP and without Tx/Rx beam correspondence at UE
· TRP side: UL Rx beam can be determined by DL Tx beam
· UE side: UL Tx beam cannot be determined by DL Rx beam, i.e. Tx beam sweeping is needed
Case 3: with Tx/Rx beam correspondence at UE and without Tx/Rx beam correspondence at TRP
· TRP side: UL Rx beam cannot be determined by DL Tx beam, i.e. Rx beam sweeping is needed
· UE side: UL Tx beam can be determined by DL Rx beam
Case 4: without Tx/Rx beam correspondence at both TRP and UE
· TRP side: UL Rx beam cannot be determined by DL Tx beam, i.e. Rx beam sweeping is needed
· UE side: UL Tx beam cannot be determined by DL Rx beam, i.e. Tx beam sweeping is needed
Before discussing the detail of RACH procedure on multi-beam operation, it should be clarified whether all of the cases above (i.e. case 1/2/3/4) need to be considered on initial access or not.
From our perspective, at least Case 1 and 4 should be considered for multi-beam operation on RACH procedure. On the other hand, for Case 2 and case 3, since it is not clear whether one correspondence will affect to the other or not, these cases can be merged with Case 4.
Observation 1:
· For beam management in RACH procedure, at least case 1 and 4 need to be considered.
· Case 2 and 3 can be merged with Case 4
Issues on how to know Tx/Rx beam in RACH procedure
Tx/Rx beam in RACH procedure in each of 4 cases can be determined as Table 1.
Table 1. Best beam knowledge on initial access
	
	
	UE
	TRP

	DL Tx beam
	Case 1
	No need to know
(a UE just uses an associated subset of PRACH resources)
	Need to know
(Can know at detection of RACH resource on which UE transmitted a preamble)

	
	Case 2
	
	

	
	Case 3
	
	

	
	Case 4
	
	

	DL Rx beam
	Case 1
	Rx beam sweeping at the detection of DL broadcast channel/signal
	No need to know

	
	Case 2
	
	

	
	Case 3
	
	

	
	Case 4
	
	

	UL Tx beam
	Case 1
	Can determine by DL Rx beam
	No need to know

	
	Case 2
	Need indication from TRP
	Tx beam sweeping for PRACH preamble transmission

	
	Case 3
	Can determine by DL Rx beam
	No need to know

	
	Case 4
	Need indication from TRP
	Tx beam sweeping for PRACH preamble transmission

	UL Rx beam
	Case 1
	No need to know
	Can be determined by DL Tx beam

	
	Case 2
	
	Can be determined by DL Tx beam

	
	Case 3
	
	Rx beam sweeping at the detection of multiple/repeated preambles

	
	Case 4
	
	Rx beam sweeping at the detection of multiple/repeated preambles



For case 1, only DL Tx/Rx beam sweeping may be needed and UL Tx/Rx beam can be determined based on the DL Tx/Rx beam.
For the other cases, also UL Tx/Rx beam sweeping may be needed in case that Tx/Rx beam correspondence is not assumed
Observation 2:
· UL Tx/Rx beam sweeping is needed when a UE transmits PRACH preamble transmission in case that Tx/Rx beam correspondence is not assumed

Beam sweeping procedure on RACH preamble transmission
In the last meeting, it was discussed the RACH preamble transmission with/without the Tx/Rx beam correspondence at TRP and the following was agreed [1]:
	Agreements:
· 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



If the UL Tx/Rx beam sweeping is required for the case without the Tx/Rx beam correspondence at UE and/or TRP, how to complete UL Tx/Rx beam sweeping need to be discussed. Each of UL Tx beam sweeping and UL Rx sweeping can be performed within a RACH resource, within a subset of RACH resource or using multiple PRACH transmission. From our perspective, UL Tx/Rx beam should be determined before RAR transmission because beam sweep failure will affect latency of overall RACH procedure. Therefore, both of all of UL Tx/Rx beam sweeping (if needed) should be performed in a RACH resource (i.e. a single PRACH transmission).
Proposal 1:
· UL Tx/Rx beam sweeping is performed in a RACH resource (i.e., a single PRACH transmission)
Conclusion
In this contribution, we have the following observations and proposal:
Observation 1:
· For beam management in RACH procedure, at least case 1 and 4 need to be considered.
· Case 2 and 3 can be merged with Case 4
Observation 2:
· UL Tx/Rx beam sweeping is needed when a UE transmits PRACH preamble transmission in case that Tx/Rx beam correspondence is not assumed
[bookmark: _GoBack]Proposal 1:
· UL Tx/Rx beam sweeping is performed in a RACH resource (i.e., a single PRACH transmission)
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