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1. Introduction
RAN2#104 [1] has discussed NR-U topics and made several agreements. These were captured in a TP (R2-1818766) which was further discussed with the following Chair notes:

R2-1818766
TP for RAN2#104 CP agreements and Conclusion

Qualcomm

- 
Ericsson didn’t have time to check, but would like to remove the part on gNB scanning as the only solution for PCI collision. 

· Revert the text to indicate that gNB scanning is just a solution for PCI collision.

· Add remaining agreements (from today)

· Offline (129), revision in R2-1818784 (QC)
· R2-1818785, TR final version (QC)

This document updates R2-1818766 based on the above notes and also captures the additional agreements on RACH.
2. Discussion
For SR, the following was agreed:

· If SR is not transmitted due to LBT failure, the UE should not be prohibited from trying again by the prohibit timer. 

For PCI confusion, the following were agreed:
· gNB are expected to scan their frequency at switch on and identify neighbour cells’ PCI.

· ANR will be available for NR-U and will help for PCI de-ambiguation.

For RRM, it was agreed to 

· Confirm that NR RRM model (figure in 38.300) is reused for NR-U
For RACH, the following were agreed:
· RAN2 assumes that ra-ContentionResolutionTimer may need to be extended to overcome the LBT impact in NR-U. Detailed value should be studied during the WI.
· ra-ResponseWindow is not started when the preamble is not transmitted due to LBT failure.
· For NR-U, the MAC entity does not support multiple RACH procedure in parallel as the current NR

· For NR-U, RACH can be enhanced by additional opportunities. The additional opportunities should apply to msg1 and msg3.
The following changes to the TR capture the above agreements.

TP for 38.889 on RAN2#104 CP agreements
7.2.2.2.1 RACH (4-step, 2-step)

< Skipped unchanged parts>
Both 4-step and 2-step RACH will be supported for NR-U. Here 2-step RACH refers to the procedure which can complete contention-based RACH (CBRA) in two steps as explained below. One additional benefit of 2-step RACH is due to less LBT impact with the reduced number of messages. However, in order to alleviate the impact of LBT failures further, additional opportunities for the RACH messages may be introduced, e.g. in time or frequency domain, for both 4-step and 2-step RACH. The additional opportunities 4-step RACH will be applicable to both msg1 and msg3.
< Skipped unchanged parts>
For 4-step RACH, the messages in time order are named as msg1, msg2, msg3, msg4 and for 2-step RACH, they are named msgA and msgB.

A single RACH procedure will be used and thus multiple RACH procedures in parallel will not be supported for NR-U.
As a baseline, the random-access response to msg1 will be on SpCell and msg3 is assumed to use a predetermined HARQ ID.

In legacy RACH, the counters for preamble transmission and power ramping are increased with every attempt. In NR-U, power ramping is not applied when preamble is not transmitted due to LBT failure. This will require an indication from the physical layer to the MAC. In addition, ra-ResponseWindow is not started when the preamble is not transmitted due to LBT failure.
It is assumed that ra-ContentionResolutionTimer may need to be extended with larger values to overcome the LBT impact.
7.2.2.2.2
MAC (except RACH)

For scheduling request (SR), a prohibit timer as in NR licensed can be used. However, this should not prevent the UE from attempting to transmit an SR again if the triggered SR was not transmitted due to LBT failure.
< Skipped unchanged parts>
7.2.2.3.1
RLM/RLF and Mobility (conn mode)
< Skipped unchanged parts>
The RRM and RLM framework for NR-U will also support multiple beam operation. The measurement of multiple beams in NR-U will use the framework in TS 38.300 Section 9.2.4 as a baseline and the measurement model captured in Figure 9.2.4-1 is also applicable for NR-U.

< Skipped unchanged parts>
In unlicensed spectrum, multiple PLMNs from different operators can share the same channel and coordination between different operators may not happen. This may cause PCI collisions or confusion. As one possible solution, the gNBs can scan different frequencies to identify the PCIs of neighbour cells and use this information in setting the PCIs of their own cells in order to avoid PCI collisions. In addition, ANR can be used, as in NR licensed, to detect and solve PCI collision and confusion.
For the conclusion of the Study Item, RAN2#104 has agreed to the following conclusion.
TP for 38.889 on RAN2 Conclusions
9 Conclusions


The radio interface architecture and protocols between UE and RAN to support operation in unlicensed spectrum were studied. This included MAC, RLM, RRM, mobility, and other layer 2/3 user and control plane aspects. The recommended enhancements to NR baseline are of two types:

· A set of enhancements to alleviate the impact of LBT (e.g., impacts of reduced transmission opportunities);
· Enhancements needed due to the unique nature of operation in unlicensed spectrum (e.g. support for multiple operators in the same frequency). 

It was concluded that the NR licensed baseline along with the enhancements captured in this TR can support NR-U operation in CA, DC (with LTE or NR licensed as MN and gNB using NR-U as SN), and stand-alone (SA) modes.

The system level aspects of NR-U were also studied. It was concluded that, other than support of differentiated policy and charging, no other impact to EPS and 5GS is expected. Furthermore, it is expected that aspects associated with non-public networks will be covered under ongoing work in SA groups. 

----------------------------------------
The changes above for Section 7.2.2.2.2 and 7.2.2.3.1 and Section 9 have already been agreed. The new text on RACH is based on the RAN2#104 agreements.
Proposal : Agree to the above TP for TR 38.889 Section 7.2.2.2.1 to capture the RAN2#104 agreements for RACH.
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