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1. Introduction

RAN2#104 [1] has discussed paging enhancements for NR-U, in particular TDM solutions which can help alleviate the reduced opportunities due to LBT failures. The following offline discussion was agreed to find a TP which captures the proposed options.

· Offline (113) TP on TDM solutions on the table for increased paging opportunities, in R2-1818751 (QC)

This document captures a TP based on the online discussion and feedback from companies for the above offline.

2. Discussion

The following two papers were discussed during the online session in RAN2#104.

R2-1816706
Paging enhancement for NR-U
Intel Corporation
discussion
Rel-16
FS_NR_unlic

· Noted

R2-1816446
Paging enhancements in NR Unlicensed band
LG Electronics Inc.
discussion
FS_NR_unlic
R2-1815339

· Noted

DISCSUSSION on the two docs above

- 
QC think we can discuss longer PO or multiple PO. 

- 
LG additionally propose a dynamic PO extension variant. 

R2-1816706 considered the following two options to provide more time opportunities for paging:

Option 1:

Increase the PDCCH monitoring occasion duration in a PO within a DRX cycle, in other words, the paging occasion become a paging occasion window (POW). 

Option 2:

A UE is associated with a number of POs that are consecutive or non-consecutive. In this method, the beam sweeping repeats on a different PO either within the same PF(consecutive) or different PF (non consecutive).

It was proposed to consider Option 1 and Option 2 with consecutive PO as enhancement. In addition, the following were proposed:

1. UE power consumption improvement should be taken into consideration due to the increase in paging transmission opportunities (e.g. UE may stop monitoring the additional PDCCH monitoring occasion once it receives a page or if there are decodeable DL transmission by the UE etc.)

2. It would be beneficial for gNB scheduling the PO to overlap with the NR-U DRS.

R2-1816446 proposed to consider one of the following three options for enhancements:

1. Extended monitoring window: this is same as Option 1 in R2-1816706.

2. Offset (an offset to indicate the location of additional PO can be considered): This is similar to Option 2 in R2-1816706 but the offset can be signalled in SIB1 and the UE will monitor the additional PO if it can’t for example “detect DRS or paging indication at the determined PO”

3. Using other PO: This is similar to 2 where “gNB broadcasts a parameter to indicate the location of additional PO”.
In the above two papers discussed online and in many others which were submitted, two main options considered for time domain enhancements were:

A. Extended PO (i.e. a paging window)

B. Multiple PO

It was also agreed during the meeting to focus on only TDM solutions.

Based on the above, the following TP is proposed (revision w.r.t. to the TR 38.889 v0.1.1.

TP for 38.889 on Paging for NR-U

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.
----------------------------------------

Proposal: Agree to the above TP for TR 38.889 to capture the paging enhancements for NR-U.
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