3GPP TSG-RAN2#103bis
R2-1814281
Chengdu, China, 8-12 October 2018


Agenda item:
11.2.1.1
Source: 

Qualcomm Incorporated
Title: 
RACH design for NR-U
Document for:
Discussion and Decision
1. Introduction
RAN2 has made several agreements on RACH for NR-U and agreed to study both 4-step and 2-step procedures. An email discussion also collected company views on details of 2-step procedure.

In this contribution, we discuss additional details for both 2-step and 4-step RACH.
2. Discussion
The following are RACH-related agreements in RAN2 so far:

RAN2 #102 [1]
· Both CBRA and CFRA are supported. Changes for NR-U operation will be studied
· 4-step and 2 step CBRA procedure will be studied in conjunction with RAN1 progress
· We will review the agreements made during Rel-14 eLAA WI regarding the random access procedure to determine if they can be the solution for CFRA access for NR-U

RAN2 NR AH-0718 [2]:

· Both 2-step RACH procedures and enhancements to 4-step RACH for reduced transmission opportunities should be studied.

· Both CBRA and CFRA are supported on NR-U SpCell and CFRA is supported on NR-U SCells. 
· At the first stage, RAR can be transmitted via SpCell

· Assume we Use a predefined HARQ process ID for RAR

RAN2#103 [3]:

· R2 assumes that RACH may be enhanced by additional opportunities, e.g. in time or frequency domain, FFS which messages the additional opportunities apply to.

· Will study the model of single-RACH procedure. FFS multiple parallel procedure model 

· Will study impact to PREAMBLE_TRANSMISSION_COUNTER, PREAMBLE_POWER_RAMPING_COUNTER, ra-ResponseWindow, ra-ContentionResolutionTimer

· It is FFS if LBT failure knowledge would be used in MAC (if available), e.g. to decide whether to increments counters PREAMBLE_POWER_RAMPING_COUNTER PREAMBLE_TRANSMISSION_COUNTER, or start stop of timers.

· RAN2 assumes that all Random access triggers in 38.300 9.2.6 may be applicable for 2-step CBRA. 
As agreed in RAN2#103, additional opportunities for RACH are beneficial to combat the LBT failures on a given resource. These could be additional resources either in time domain or frequency domain.
For msg1, the configuration of resources is dependent on the physical layer structure of the msg1. Therefore, it is difficult for RAN2 to make additional progress on this before RAN1 finished msg1 design. This is true for both 2-step and 4-step procedure.
The RAR is transmitted on PDSCH for 4-step RACH and it should be the same for 2-step RACH. Since the monitoring of msg2 is linked to msg1 transmission, how additional opportunities are determined will also need to be considered along with msg1.
Observation 1: Further progress on additional opportunities for msg1 and msg2 for 4-step RACH will only be feasible after PRACH design details are completed.

For 4-step RACH, msg3 is scheduled by msg2 and multiple opportunities for msg3 can easily be generated by using multiple grants in msg2. This decision can be made by RAN2 as it does not depend on physical layer structure.
Proposal 1: Multiple opportunities for msg3 transmission can be provided by multiple grants in msg2.
For RAR reception, the monitoring window size (ra-ResponseWindow) is at most 10ms in Rel-15 NR. Due to the uncertainty of channel access in unlicensed, a longer time will be necessary. This was also observed by several companies in previous meetings. The exact value can be decided during WI phase.
Proposal 2: Agree that a larger ra-ResponseWindow size will be needed for NR-U.
For RAR transmission, RAN2 also agreed that “At the first stage, RAR can be transmitted via SpCell”. In NR licensed and LTE, it is sufficient to rely on SpCell since this cell is reliable (otherwise RLF will occur). The issue with stand-alone NR-U is that the channel access on PCell may delay RAR transmission and using SCell could provide a faster response. Therefore, at least reception in the same SCell where msg1 is transmitted should also be allowed. The UE can monitor both or this can be configured by gNB.
Proposal 3: RAR can be transmitted on the SCell where msg1 is transmitted. It is FFS whether there is a need to configure to use SCell, PCell, or both.
One of the motivations for 2-step RACH in particular for NR-U was that it will require less LBT by reducing the number of messages by multiplexing, at a high level, msg1/msg3 and msg2/msg4 together. Another step in this direction could be to multiplex msg2 to different users. The message itself could be addressed to RA-RNTI as in legacy RACH but the information can carry specific UE identifiers (e.g. C-RNTI or S-TMSI).
Proposal 4: For 2-step RACH, capture in the TR that multiplexing of msg2 responses to different users is beneficial.
One FFS from RAN2#103 is whether LBT failure knowledge would be used in MAC to handle RACH counters. It was already agreed during eLAA WI that the power counter (PREAMBLE_POWER_RAMPING_COUNTER) should not increase since the reason for the preamble transmission failure is due to channel load but not related to coverage. The same conclusion also applies here. Even though this can wait for WI phase, due to the obviousness of the issue, it would be reasonable to agree now and capture in the TR.

Proposal 5: When msg1 transmission is not successful due to LBT failure, MAC is informed of the reason so that power ramping counter is not incremented.
3. Conclusion
In this contribution, we discussed further details on RACH for NR-U and propose the following:
Observation 1: Further progress on additional opportunities for msg1 and msg2 for 4-step RACH will only be feasible after PRACH design details are completed.

Proposal 1: Multiple opportunities for msg3 transmission can be provided by multiple grants in msg2.
Proposal 2: Agree that a larger ra-ResponseWindow size will be needed for NR-U.
Proposal 3: RAR can be transmitted on the SCell where msg1 is transmitted. It is FFS whether there is a need to configure to use SCell, PCell, or both.

Proposal 4: For 2-step RACH, capture in the TR that multiplexing of msg2 responses to different users is beneficial.

Proposal 5: When msg1 transmission is not successful due to LBT failure, MAC is informed of the reason so that power ramping counter is not incremented.
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