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1. Introduction
RAN2#104 [1] has discussed NR-U topics and made several agreements. 
This document captures all the agreed TPs to be included in the next version of the TR 38.899 for the Study Item.
2. Discussion
In RAN#104, SR, PCI confusion, RRM, and RACH were discussed with the following agreements.

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 above changes were captured in R2-1818784 along with a conclusion section for the Study Item [2].
In addition, the following five TPs were agreed:
1. R2-1816568
TP for Channel Access Priority Class in NR-U 
Charter Communications Inc., Qualcomm, ZTE, Nokia, Nokia Shanghai Bell, InterDigital

2. R2-1818750
TP on SI scheduling

Ericsson

3. R2-1818751
TP on Paging 
Qualcomm Inc.
4. R2-1818491
TP for System Level Aspects of NR-U

Qualcomm Incorporated

5. R2-1818504
TP for 2-step RACH in NR-U
Qualcomm Incorporated, Ericsson, Charter Communications, Interdigital, ZTE, Apple
The TP below captures RAN2#104 agreements, the agreed five TPs above, and a Conclusion section.
TP for 38.889 based on RAN2#104 agreements
7.2.2.1
Inactive and Idle procedures (38.304 related)

For Inactive and Idle mode procedures, Rel-15 NR design is considered as the baseline. As such, NR licensed measurement framework (cell and beam quality derivation for RSRP, RSRQ, and SINR, filtering and combining multiple beams) is also used as the baseline.

The UE measurements in Idle/Inactive mode will assume recurring transmissions of SSB/PBCH and RMSI but possibly with reduced opportunities due to LBT. The impact of LBT on Idle/Inactive measurement is not captured in RAN2 specifications.

In unlicensed bands, multiple PLMNs can use the same carriers without any coordination. Therefore, the best cell found by a UE on a frequency may not belong the registered PLMN. In this case, the UE should be enabled to camp on a non-best cell on a carrier if the best cell does not belong to the registered PLMN (or E-PLMN), where the non-best cell would still be the best cell of the registered PLMN.

For paging, it may be beneficial to introduce more opportunities per DRX cycle for the UE to receive the page. The additional locations can be provided in time domain by configuring an extended paging occasion (i.e. a paging window) or configuring multiple paging occasions to a UE. In any specified solution(s) based on additional paging opportunities, the UE power consumption should also be taken into account; to this end, it is beneficial that the paging occasions are transmitted in close time to or overlap with the reference signals.
7.2.2.2.1 RACH (4-step, 2-step)


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 for 4-step RACH will be applicable to both msg1 and msg3.
NR-U will support contention-free RACH (CFRA) and CBRA for both 2-step and 4-step RACH. On SCells, CFRA is supported as a baseline while both CBRA and CFRA are supported on SpCells.

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.
For 2-step RACH, the msgA is a signal to detect the UE and a payload while the second message is for contention resolution for CBRA with a possible payload. msgA will at least include the equivalent information which is transmitted in msg3 for 4-step RACH. 

NOTE: Further input from RAN1 will be needed for the payload size of msgA.
As a baseline, all the triggers for 4-step RACH are also applicable to 2-step RACH; however further analysis is needed on SI request and BFR as well as how timing advance and grants can be obtained for msgA. 
The contention resolution in 2-step RACH will be performed by including a UE identifier in the first message which is echoed in the second message. The type of UE identifier(s) is FFS.

Fall-back from 2-step RACH to 4-step RACH will be supported. The fallback after msgA transmission is feasible only if detection of the UE without the decoding of the payload is possible and thus relies on such support at the physical layer. 
If 2-step RACH is used for initial access, the parameters for 2-step RACH procedure including resources for msgA will be broadcasted.
NOTE: 2-step RACH if applied to licensed operation would not take into account LBT.

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.
7.2.2.2.3
Other
For channel access and transmissions in NR-U the mechanisms and associated signaling adopted by LTE LAA (e.g. standardized QCI to access priority mapping for DL and UL, how access priority per logical channel is determined for scheduled UL and AUL transmissions etc) are used as the baseline. Any changes due to new physical layer design and channel access mechanisms for NR-U (e.g. introduction of PRACH, support of FBE) can also be introduced.

In addition, access priority for control signaling (transmissions over SRBs) over unlicensed carriers should be introduced for stand-alone and DC NR-U. In this case, it is assumed that control signaling will have the highest access priority.
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.
7.2.2.3.2
Other

Since System Information (SI) transmissions will be subject to LBT, it is beneficial to add more transmission opportunities in time domain for SI transmission, e.g. by configuring a longer SI window. 

If there is need to have multiple SI messages then with existing NR design, different SI messages require separate LBT procedures. It may be beneficial not to require multiple LBTs for different SI messages to increase the success probability of the transmission. 

In response to a RAN2 LS requesting study of system level aspects of NR-U, SA2 has discussed this topic and concluded as follows:

· Based on SA2 analysis, only system impact identified specifically for NR-U is the need for introducing RAT type for NR-U, if desired, for “subscription based access restriction”, policy and charging purpose.

· If a non-public network operator wants to leverage NR-U, Network Identification & Network selection aspects for operators with no globally unique PLMN ID are already being addressed within FS_Vertical_LAN study ongoing in SA2. Thus NR-U is not resulting in additional system impacts work.

· The same impact identified for 5GS applies also for EPS. SA2 understanding is that for NR-U in EPS it is only for NR-U as secondary RAT (ENDC case) following similar approach in terms of subscription based access restriction, policy and charging as LAA/LWA. As such, similar solution can be adopted as the one that already exists in EPS.

Based on the SA2 analysis and response, there is no impact to RAN for the possible changes to 5GS and EPS for NR-U. The support for “subscription based access restriction”, policy and charging is contained to CN signalling and the support for non-public operator network identification will not result in additional work specific to NR-U.

---------- End of TP for 38.889 based on RAN2#104 agreements--------------
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, 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. 

---------- End of TP for 38.889 on RAN2 Conclusion--------------
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