


[bookmark: OLE_LINK1]3GPP TSG-RAN WG2 Meeting #109 electronic	R2-2000771
Elbonia, 24 Feb – 6 Mar 2020

[bookmark: Source]Agenda Item:	6.2.2.1
Source: 	Fujitsu
Title:	RA procedure considering SSBs with QCL relationship
Document for:	Discussion & Decision
1. Introduction
In order to relieve LBT impact on SSB transmission, RAN1 increases the maximum number of SSB candidate positions in one period (e.g. DRS transmission window) where more than one SSB have QCL relationship. 
In previous meetings, RAN1 has made some agreements regarding this enhancement:
	For a serving cell, UE may assume a QCL relation between SS/PBCH blocks which are detected across DRS transmission windows and have the same value of modulo(A, Q), once Q is known to the UE
· FFS: A is the SSB candidate position index and/or PBCH DMRS sequence index
· FFS: How Q is indicated or determined 
· FFS: Restriction on the range of Q.
Note: Neighbor cell RRM measurements will be addressed separately
For purposes of SSB QCL derivation, the following values of Q are supported: {1, 2, 4, 8}.
· FFS: Further down-selection of allowed values.
For a cell (either serving or a neighbour cell), UE may assume a QCL relation between SS/PBCH blocks within or across DRS transmission or measurement windows that have the same value of modulo(A, Q), once Q is known to the UE
· A is the PBCH DMRS sequence index.
· Note: This agreement extends a prior agreement for serving cells on QCL relation between SS/PBCH blocks to neighbour cells



In this contribution, we would like to discuss the impact to RA procedure based on RAN1 agreements and some proposals are provided.
2. Discussion
According to RAN1 agreement that “For a cell (either serving or a neighbour cell), UE may assume a QCL relation between SS/PBCH blocks within or across DRS transmission or measurement windows that have the same value of modulo (A, Q), once Q is known to the UE”, multiple SSBs could correspond to one SSB in NR-U, i.e. these SSBs are QCL’ed. 
For example, as shown in Figure 1, assume that Q=4 and then SSB with SSB index =0 and SSB with SSB index =4 are QCL’ed while SSB with SSB index =2 and SSB with SSB index =6 are QCL’ed.


Figure 1 SSB transmission in NR-U
In NR-U, more SSB candidate positions are provided in order to relieve LBT impact on SSB transmission. In one period (e.g. DRS transmission window), more than one SSBs have QCL relationship.

Random Access Resource selection
In NR, the MAC entity could select an SSB based on its quality and then RA preamble corresponding to the selected SSB and RA resource corresponding to the selected SSB can be determined for RA preamble transmission in Random Access Resource selection procedure. Upon receiving the RA preamble, the network can determine when and where to transmit the RA response according to the association between RA resource/RA preamble and the SSB. In other hand, the UE is aware how to receive the RA response based on the association.
Considering the QCL relationship, it is assumed that one SSB is good for selection if its QCL’ed SSB is selected. If an SSB is selected, both Random Access Preamble associated with the selected SSB and Random Access Preamble associated with the SSBs which has QCL relationship with the selected SSB can be used for this Random Access procedure.
Therefore, it is proposed that:
Proposal 1: In NR-U, if an SSB is selected during Random Access Resource selection procedure, the MAC entity shall select a Random Access Preamble randomly with equal probability from the Random Access Preambles associated with the SSB(s) which has/have QCL relationship with the selected SSB and the Random Access Preamble associated with the selected SSB.
Similarly,
Proposal 2: In NR-U, if an SSB is selected during Random Access Resource selection procedure, the MAC entity shall select a PRACH occasion randomly with equal probability amongst the consecutive PRACH occasions corresponding to the SSB(s) which has/have QCL relationship with the selected SSB and the consecutive PRACH occasions associated with the selected SSB.

Random Access Preamble transmission
During Random Access Preamble transmission, in NR, the MAC entity shall increment PREAMBLE_POWER_RAMPING_COUNTER by 1 if SSB or CSI-RS selected is not changed from the selection in the last Random Access Preamble transmission.
In NR-U, considering SSBs with QCL relationship, the counter for preamble power ramping should be incremented by 1 as well in case where the selected SSBs in two successive selections have QCL relationship.
Therefore, it is proposed that:
[bookmark: _GoBack]Proposal 3: In NR-U, the MAC entity shall increment the counter for power ramping by 1 if the selected SSB has QCL relationship with the SSB selected in the last Random Access Preamble transmission.
3. Summary
In this contribution, we discuss what the the impact to RA procedure is due to agreements on multiple SSBs with QCL relationship reached in RAN1 and make the following proposals:
Proposal 1: In NR-U, if an SSB is selected during Random Access Resource selection procedure, the MAC entity shall select a Random Access Preamble randomly with equal probability from the Random Access Preambles associated with the SSB(s) which has/have QCL relationship with the selected SSB and the Random Access Preamble associated with the selected SSB.
Proposal 2: In NR-U, if an SSB is selected during Random Access Resource selection procedure, the MAC entity shall select a PRACH occasion randomly with equal probability amongst the consecutive PRACH occasions corresponding to the SSB(s) which has/have QCL relationship with the selected SSB and the consecutive PRACH occasions associated with the selected SSB.
Proposal 3: In NR-U, the MAC entity shall increment the counter for power ramping by 1 if the selected SSB has QCL relationship with the SSB selected in the last Random Access Preamble transmission.
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