
3GPP TSG-RAN WG2 Meeting #103
R2-1812659
Gothenburg, Sweden, 20th – 24th August 2018

  


            
Agenda Item:
11.2.2.1
Source: 
Huawei, HiSilicon
Title: 
Discussion on mobility in idle and inactive mode 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): 

· Study NR-based operation in unlicensed spectrum (RAN1, RAN2, RAN4) including 
· Physical channels inheriting the choices of duplex mode, waveform, carrier bandwidth, subcarrier spacing, frame structure, and physical layer design made as part of the NR study and avoiding unnecessary divergence with decisions made in the NR WI

· Consider unlicensed bands both below and above 6 GHz (limited to below 52.6GHz)

· Consider similar forward compatibility principles made in the NR WI 

· Initial access, resource allocation, and mobility including connected/inactive/idle mode operation and radio-link monitoring/failure

· Coexistence methods between NR-based operation in unlicensed and LTE-based LAA and other incumbent RATs in accordance with regulatory requirements (e.g., 5GHz, other bands [e.g., TR 36.xx])
Coexistence methods already defined for 5GHz band in LTE-based LAA context should be assumed as the baseline for 5GHz operation. Enhancements over these methods should not be precluded.

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 RAN2#AH1807, there was some discussion in RAN2 on mobility in IDLE and INACTIVE mode. And we achieved the agreement that we assume there may be multiple PLMNs on one frequency (that do not share) [3]. In this contribution, we intend to discuss some issues related to mobility in IDLE and INACTIVE mode for NR-U and provide our consideration.
2. Disccussion
There is no doubt that mobility in IDLE and INACTIVE mode i.e., how the UE preforms cell selection/reselection will be supported in NR-U. As listed above, for all the supported scenairos expect SA scenario, the primary cell is always operated in licensed spectrum and can follow the framework and procedures of idle/inactive mode mobility in Rel-15 NR. In Rel-15 NR, the UE measures the SSB to obtain measurement quantities which are used as input to cell (re)selection criteria. The measurement quantity can be based on RSRP or RSRQ type of measurement. The existing procedures for cell selection (e.g. cell selection criterion S) and cell reselection can be used as a baseline for NR-U.

Proposal 1: The existing procedures for RSRP/RSRQ based cell selection and cell reselection can be used as a baseline for NR-U.

In unlicensed spectrum, LBT is applied before performing a transmission including SSB transmission. If LBT is failed, the SSB transmission will be dropped. Actually RAN2 already agreed “R2 assumes that recurring transmissions of SSB/PBCH and RMSI will be available, but possibly with reduced opportunities due to LBT (details pending R1 decisions)”. In case of LBT failure, valid RSRP/RSRQ measurement samples will not be available which may affect the access to the NR-U cells especially in terms of latency. Therefore, some enhancements may be needed to handle the absence of SSB due to LBT failure. However we believe that this kind of enhancement should be discussed in PHY and from higher layer perspective, we can just assume that PHY can totally handle the issue on how to determine the measurement samples as valid/invalid. To be more detailed, PHY will only report valid RSRP/RSRQ measurement samples to L2, i.e. PHY should not provide samples when SSB transmission was blocked by LBT.
Obsevation: Lack of SSB due to LBT failure may impact the cell selection/reselection in NR-U.
Proposal 2: From RAN2 perspective, RAN2 assumes PHY will only report valid RSRP/RSRQ measurement samples to higher layer, i.e., PHY should not provide samples when SSB transmission was blocked by LBT.

In last meeting, some companies proposed that the new measurement quantity (i.e. RSSI and channel occupancy) can be used as one of the cell selection/ reselection criterias. If the UE detects high load in a frequency, this frequency may not be suitable to be camped on. 
However, there is no clear benefit of introducing this new cell reselection criteria for idle/inactive mode mobility. RSRQ is defined as the ratio of RSRP to RSSI, and in this case the impact of load is partially reflected based on the existing criterias. In addition, even though the UE has camped on an unlicensed cell which has high load, the network can refuse this access request and broadcast this information via system information. In this case, some additional latency is introduced since the UE needs to perform another selection/reselection procedure, however, this is not a big issue as latcncy is not that important for the UE choosing to camp on an unlicensed cell. Based on the above analysis, it seems that the benefits of introducing new selection/reselection criteria are not clear. Hence we propose
Proposal 3: RSSI and channel occupancy is not considered as a criteria when performing idle/inactive mode mobility for NR-U.
3. Conclusion

In this contribution, we discuss mobilty in IDEL and INACTIVE mode and we have the following proposals 
Proposal 1: The existing procedures for RSRP/RSRQ based cell selection and cell reselection can be used as a baseline for NR-U.

Obsevation: Lack of SSB due to LBT failure may impact the cell selection/reselection in NR-U.
Proposal 2: From RAN2 perspective, RAN2 assumes PHY will only report valid RSRP/RSRQ measurement samples to higher layer, i.e., PHY should not provide samples when SSB transmission was blocked by LBT.

Proposal 3: RSSI and channel occupancy is not considered as a criteria when performing idle/inactive mode mobility for NR-U.
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