
3GPP TSG-RAN2 Meeting #102
















R2-1808467
Busan, Korea, 21th – 25th May 2018



Agenda Item:
11.2
Source: 
Huawei, HiSilicon
Title: 
Discussion on random access for NR-U 

Document for:
Discussion and decision
1. Introduction

A study item proposal on NR-based Access to Unlicensed Spectrum [1] was approved in RAN-75. The study will address the following architectural scenarios (RAN2): 

· An NR-based LAA cell(s) connects with an LTE or NR anchor cell operating in licensed spectrum

· The study assumes the techniques for linking between Pcell (LTE or NR licensed CC) and Scell (NR unlicensed CCs) according to the NR WI

· An NR-based cell operating standalone in unlicensed spectrum, connected to a 5G-CN network with priority on frequency bands above 6GHz, e.g., for private network deployments; 

· Study how to ensure from a RAN level that connection and security management can be integrated with the E-UTRAN, NG RAN and 5G CN architecture, including service continuity requirements for users moving between cells of licensed and unlicensed frequency bands, liaising with SA2 as required

Meanwhile, RAN1 has discussed about the deployment scenarios for NR-based access to unlicensed spectrum and agreed to study the additional functionality needed beyond the specifications for operation in licensed spectrum in the deployment scenarios as listed in [2]. 

· Carrier aggregation between licensed band NR (PCell) and NR-U (SCell)

· NR-U SCell may have both DL and UL, or DL-only.

· Dual connectivity between licensed band LTE (PCell) and NR-U (PSCell)

· Stand-alone NR-U

· An NR cell with DL in unlicensed band and UL in licensed band

· Dual connectivity between licensed band NR (PCell) and NR-U (PSCell)

In our companion contribution [3], we listed the aspects that RAN2 is suggested to firstly study on and random access is one of these aspects. In this contribution, we would like to discuss some details related to random access and provide our consideration.
2. Discussion
In LTE, both contention-based and contention-free RACH are supported on SpCell and for SCell only contention-free RACH is supported. In NR, similar as in LTE, both contention-based and contention-free random access are supported on SpCell and only contention-free random access is supported on SCells to obtain TA or to recovery from beam failure. 

Based on the listed scenarios, NR-based unlicensed cell is supported to operate as SCell in carrier aggregation scenario, PSCell in dual connectivity scenario and /PCell in standalone scenairo. Therefore, considering the principle is trying to use the existing design as much as possible, similar as in NR-based licensed SCell/PSCell/PCell, both contention-based and contention-free random access are supported on NR-based unlicensed SpCell and only contention-free random access is supported on NR-based unlicensed SCells. 

Proposal 1: Both contention-based -and contention-free random access are supported on NR-based unlicensed SpCell.

Proposal 2: Only contention-free random access is supported on NR-based unlicensed SCells. 
For contention-based RACH, currently there are in total four steps including preamble transmission, RAR reception, Msg3 transmission and contention resolution. To perform a contention-based RACH on NR-based unlicensed cell, before each step as mentioned above, either a DL LBT or UL LBT is required as shown in Figure 1. Compared with contention-based RACH on licensed cell, additional latency is introduced due to the LBT procedure. Moreover, multiple LBT failures may result in RACH failure which is a waste of PRACH resource. Therefore, when designing the RACH mechanism on NR-based unlicensed cell, LBT latency needs to be taken into consideration and some enhancements may be needed to improve the efficiency. 
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Figure 1

Actually in last RAN2 meeting, there are several contributions proposing detailed enhancement on RACH considering the LBT latency e.g., two-step RACH. However, considering we are still at the study stage, there is no need to introcued any limitation on a specific solution. It seems enough to identify problems and the detailed enhancement can be discussed when we have the corresponding WI. In addition, in NR-based licensed cell, both four-step RACH and two-step RACH procedures have been discussed, however due to a lack of time as well as technical problems, only four-step RACH procedure was supported. Therefore, two-step RACH shoule at least be discussed on licensed band before the corresponding discussion on NR-based unlicensed cell. And currently, it is proposed to agree to support four-step RACH as a baseline and take LBT latency into account when studying RACH for NR-U. 
Proposal 3: Four-step RACH is supported as a baseline for RACH on NR-based unlicensed cell.
Proposal 4: Taking LBT latency into consideration when designing RACH mechanism on NR-based unlicensed cell.

3. Conclusion

In this contribution, we discuss some details related to random access and we have the following proposals: 
Proposal 1: Both contention-based -and contention-free random access are supported on NR-based unlicensed SpCell.

Proposal 2: Only contention-free random access is supported on NR-based unlicensed SCells. 
Proposal 3: Four-step RACH is supported as a baseline for RACH on NR-based unlicensed cell.
Proposal 4: Taking LBT latency into consideration when designing RACH mechanism on NR-based unlicensed cell.
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