3GPP TSG-RAN WG2 Meeting #99bis
R2-1710773
Prague, Czech Republic, 9th - 13th October 2017            Revision of R2-1709258
Agenda item:
10.3.1.4.3
Source: 
Huawei, HiSilicon

Title: 
Selection of random access preamble in NR
Document for:
Discussion and Decision
1   Introduction
In RAN2 #NRAH2 meeting [1], the following common views were obtained from the perspective of RAN2:
	=> Two preamble groups for msg3 size indication is sufficient as a baseline
=> Send LS to RAN1 to inform them of the RAN2 agreed reasons to partition preamble resources (including msg1 based SI-request and contention-free access)


Besides, it is noted in the running TS [2] that RAN2 further discussion is required for path loss when RAP group A/B is selected. Therefore, based on the previous discussion, we discuss the selection rule of random access preamble in NR. 
Compared with the earlier version, this paper is revised to add more discussions on the necessity of path loss when selecting preambles. 
2   Discussion
2.1   Factors considered in preamble group selection
In the previous RAN 2 meeting, it can be agreed that the selection of preamble by Group A and Group B can be reused in NR. Then it is natural to discuss how to select the preambles. The discussion on this topic dates back to Rel-8 and the preamble group selection based on msg3 size and pathloss was agreed in RAN2#62bis [3]. By this way, the gNB can have a good understanding of the pending msg3 size and then allocate an appropriate resource in RAR for Msg3 reansmission.
According to the previous agreements, the Msg3 size can be reused in NR for preamble group selection. Besides, we think pathloss should be also be reuesd for the preamble partitiioning, mainly two reasons: One is that the performance benefits can be obtained as LTE by taking the path-loss into consideration, i.e. making the Msg3 size derived by gNB more accurate. In addition, by letting the eNB know the channel condition for the uplink of the UE, eNB can improve the reliability of RA procedure through suitable MCS level or adjustment of UL transmit power. The other reason is that the channel in NR is vulnerable due to the introduction of high frequency, which makes the path loss more important to select the preamble group accurately. Based on the above discussion, we propose to reuse pathloss for preamble group preamble group paritioning. 

Proposal 1: As in LTE, preamble group selection should be based on Msg3 size and pathloss in NR.
2.2   Preamble group selection rule
In LTE, the selection rule is that, if sizeOfRA-PreambleGroupA is less than numberOfRA-Preambles and both of the following conditions are met, the MAC entity selects preambles from group B. Otherwise, group A will be selected from. 
· the potential message size (UL data available for transmission plus MAC header and, where required, MAC CEs) is greater than messageSizeGroupA
· the pathloss is less than PCMAX,c (of the Serving Cell performing the Random Access Procedure) – preambleInitialReceivedTargetPower – deltaPreambleMsg3 – messagePowerOffsetGroupB;
Agreements on selection of PRACH resource are shown below:

	Agreements:
· It is up to UE implementation how to select the SS block and corresponding PRACH resource for path-loss estimation and (re)transmission based on SS blocks that satisfy threshold(s)

· If UE does not detect a SS block that satisfy threshold(s), it has the flexibility to select any SS block that allows UE to meet the target received power of the RACH preamble with its maximum transmit power

· UE has a flexibility to select its RX beam to find the list of SS blocks that satisfy the threshold(s)

· FFS: whether threshold(s) for SS block selection is configured or fixed in the spec 
· Counter of power ramping when UE changes its selected SS-block in message 1 re-transmission is unchanged


Besides, agreements on how to compute pathloss have been also made:

	Agreements:
· UE computes pathloss based on ”SS block transmit power” and SS block RSRP
· At least one ”SS block transmist power” value is indicated to UE in RMSI
· FFS: whether and how to support multiple values
· Note: different SS blocks in an SS burst set can be transmitted with different power and/or with different Tx beamforming gain at least as NW implementation


In RAN1#88bis meeting, it has been agreed that there is an association between DL beam and a subset of PRACH resource and/or subset of preambles [4]. The pathloss estimation can be solved according to the following agreements made in RAN#90 meeting [5]. 
Observation 1: It is up to UE implementation to conduct pathloss estimation based on selected SS blocks, with which preamble is selected.

As observation 1 discussed, the legacy selection rule of preamble in LTE can still work very well in NR. Therefore, we propose that the preamble group selection rule can be reused in NR.

Proposal 2: The following preamble group selection rule can be reused in NR. i.e. (If the potential message size is bigger than messageSizeGroupA and the pathloss is more than PCMAX,c, then group B will be selected; Otherwise, group A will be selected).  
2.3   Preamble group selection parameters

Parameters used for preamble group selecting such as PCMAX,c are more related to RAN1, so that RAN2 is requested in consultation with RAN1 to confirm the parameters in the threshold for pathloss including preamble InitialReceivedTargetPower , PCMAX,c, deltaPreambleMsg3  and  messagePowerOffsetGroupB.
Proposal 3: RAN2 is requested in consultation with RAN1 to confirm the parameters used for preamble group selection, including PCMAX,c, preambleInitialReceivedTargetPower, deltaPreambleMsg3 and messagePowerOffsetGroupB.
3 Conclusion
Observation 1: It is up to UE implementation to conduct pathloss estimation based on selected SS blocks, with which preamble is selected.

Proposal 1: As in LTE, preamble group selection should be based on Msg3 size and pathloss in NR.

Proposal 2: The following preamble group selection rule can be reused in NR. i.e. (If the potential message size is bigger than messageSizeGroupA and the pathloss is more than PCMAX,c, then group B will be selected; Otherwise, group A will be selected).  
Proposal 3: RAN2 is requested in consultation with RAN1 to confirm the parameters used for preamble group selection, including PCMAX,c, preambleInitialReceivedTargetPower, deltaPreambleMsg3 and messagePowerOffsetGroupB.
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