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1. Introduction
This way forward contains all agreements in RAN4#100-e in email thread: [100-e][234] NR_redcap_RRM_1.
Agreements from the 1st GTW session
Agreements from the 1st round
Agreements from the 2nd round

Agreements from discussions on ‘General and RRM requirements impact’
0. Inter-frequency support
· RAN4 to develop intra-frequency and inter-frequency requirements for release 17 RedCap with equal priority.
0. Inter-RAT 2G/3G in IDLE/INACTIVE and CONNECTED states
· Do not define inter-RAT RRM requirements on 2G/3G for RedCap UE in Rel-17

0. Inter-RAT LTE in IDLE/INACTIVE and CONNECTED states
· Define inter-RAT LTE RRM requirements in IDLE/INACTIVE and CONNECTED states
· For 2RX capable RedCap UEs
· Use 2RX inter-RAT LTE requirements defined in TS 38.133 as baseline
· For 1RX capable RedCap UEs
· Use LTE Cat1bis requirements in TS 36.133 as baseline
· FFS whether and how to define inter-RAT NR RRM requirements for LTE UEs with RedCap capabilities in IDLE/INACTIVE and CONNECTED states

0. SUL support
· Whether to support SUL for RedCap in RRM depends on RF agreement.

0. Consideration of LTE cat-M1 or NB-IoT for RedCap in TS 36.133
· No need to consider LTE cat-M1 or NB-IoT for RedCap in TS 36.133
0. V2X requirements for Rel-17 RedCap
· V2X is not within the scope of RedCap WID. Thus no more discussions are needed on this topic.

0. Combination of features
· When discussing possible combinations of Rel-16 features and RedCap, we should by default assume that the features are not applicable and then identify which features (such as R16 CSI-RS based L3 measurement, L1-SINR measurement, SFTD measurement, CGI reading, 2-step RACH, and PL-RS change, etc.) can be combined with RedCap case by case based on justification.

0. Assumptions on UE for defining RRM requirements
· Define separate set of requirements for 1RX and 2RX capable RedCap UEs
· For RedCap UEs using 2 RX branches
· Use Release 15 NR UE measurement requirements for single carrier operation as baseline
· Single searcher is assumed
· For RedCap UE using 1 RX branches
· Define a new set of RRM requirements for single carrier operation
· Single searcher is assumed
· Note: the changes related to reduced BW and HD-FDD shall be further discussed
Agreements from discussions on ‘UE complexity reduction’
0. RLM requirements
Impact on RLM-RS resources
The number of RLM-RS is determined by RAN1 in TS38.213. RAN4 shall follow the RAN1 conclusion on the number of RLM -RS.
Impact on BW used in RLM
Impact on bandwidth of CSI-RS for RLM with 60 kHz SCS in FR1 is identified. How to address that impact is FFS. Following options are discussed:
· Option 1: Set BW of CSI-RS to 24 PRBs for 60 kHz SCS in FR1
· Option 2: Exclude 60 kHz SCS in FR1
· Option 3: other options are not precluded.
Impact on parameters for IN/OOS
Impact on parameters for IN/OOS due to BW reduction and 1 Rx is expected. 

Impact on in-sync/out-of-sync thresholds
SNR thresholds for OOS/IS impacted due to 1 rx. The detailed SINR threshold to be discussed under performance part.

0. Link recovery requirements
Impact on BW used in BFD
Impact on bandwidth of CSI-RS for BFD with 60 kHz SCS in FR1 is identified. How to address that impact is FFS. Following options are discussed:
· Option 1: Set BW of CSI-RS to 24 PRBs for 60 kHz SCS in FR1
· Option 2: Exclude 60 kHz SCS in FR1
· Option 3: other options are not precluded.

Impact on SINR thresholds used in BFD
Impact on SINR thresholds setup in test cases can be discussed in the performance part of the WI at later stage. 

Impact on L1 RSRP measurement accuracy requirement
L1 RSRP measurement accuracy is to be discussed under performance part of the WI.

Impact on L1 RSRP measurement delay requirement
· RAN4 to study the impact using the simulation assumptions to decide whether existing requirements can be reused.
0. HD-FDD UE requirements
Issue 2-3-1: Impact on HD-FDD UE requirements 
New RRM core requirements or clarifications are needed for HD-FDD type A RedCap UEs.  
0. Measurement capability requirements
Whether measurement capability may have to be reduced
FFS whether to reduce the number cells/layers/frequencies/SSBs to be monitored/measured by RedCap UEs.

0. Sub-topic 2-10: CONNECTED mode measurements
Gapless measurement capabilities for RedCap UE: ‘NeedForGap’ and ‘NCSG’ 
· To simplify UE complexity, RedCap UE won’t support ‘NeedForGap’ and ‘NCSG’ measurement capabilities if single path and single searcher is assumed for RedCap.

0. Other requirements
RRM impact due to maximum number of DL MIMO layers 
· No RRM impact due to Maximum number of DL MIMO layers and Relaxed maximum modulation order. 
Relation to LTE cat-1bis requirements 
· FFS and discuss the cat-1bis requirements case by base. 
0. Specification impact
In addition to the specification impact identified in [R4-2108359], following additional impact were identified:
· Handover (section 6.1)
· RRC re-establishment (6.2.1)
· RRC Connection release with redirection (6.2.3)
Other issues that were discussed with no agreements. 
More discussions expected at next meeting on these issues. 
RLM:
Impact on RLM evaluation period
· Proposal 1: RAN4 to perform simulation study to decide whether to extend the RLM evaluation period due to:
· 1 Rx 
· BW reduction 
· HD-FDD operation	
· Proposal 2: FFS

How to derive RLM evaluation period if impacted
· Proposal 1 (MTK): Support extending the lower bound of the evaluation period of 5G NR RedCap RLM requirement by two compared to the existing general 5G NR RLM requirements.
· Proposal 2 (Apple, Qualcomm): No need to extend the evaluation period.
· Proposal 3 (Nokia, Huawei, CMCC, Xiaomi, Oppo, Vivo, Ericsson): Further study needed.

If impact on IN/OOS, list of impacted parameters
Companies to provide their view on whether to update is those for RedCap 1 Rx compared to release 15 NR parameters.
a) whether to update the ratio of hypothetical PDCCH RE energy to average SSS/CSI-RS RE energy in IS evaluation
b) whether to update the ratio of hypothetical PDCCH RE energy to average SSS/CSI-RS RE energy in OOS evaluation
c) whether to update the CCE number for OOS
d) whether to update the CCE number of IS
e) whether to update any other parameters

Link recovery:
Other impact on BFD hypothetical transmission parameters
· Option 1: Reuse the agreement from RLM hypothetical transmission parameters
· Option 2: No impact except BW change for CSI-RS based BFD with 60 kHz
· Option 3: Further study needed

Impact on BW used in CSI-RS based measurement
· Proposal 1a (Apple, CMCC): For CSI-RS based L1-RSRP, CSI-RS BW for L1-RSRP measurement accuracy requirement with 60kHz SCS in FR1 could be changed to 24PRBs and the corresponding accuracy requirement shall be re-evaluated. No change is needed for CSI-RS based L1-RSRP measurement delay requirement.
· Proposal 1b (Nokia, Ericsson): For CSI-RS based L1-RSRP, CSI-RS BW for L1-RSRP measurement accuracy requirement with 60kHz SCS in FR1 could be changed to 24PRBs and the corresponding accuracy requirement shall be re-evaluated. No change is needed for CSI-RS based L1-RSRP measurement delay requirement.
· Proposal1 2 (CMCC): 
· For 15kHz SCS and 30 kHz SCS in FR1:
· No changes are needed. 
· Proposal 3 (Huawei, Vivo, MTK, Qualcomm): FFS

HD-FDD UE:
Whether UE measurements are always prioritized over UL for HD-FDD
· Proposal 1 (CMCC, Ericsson): Further study needed.
· Proposal 1a (Ericsson): Depends on ongoing RAN1 discussions.
· Proposal 2 (Xiaomi, Huawei, Apple): RRM DL measurement is prioritized over the UL transmission of HD-FDD for RedCap UE.
· Proposal 3 (Apple, Nokia): Measurement gap is prioritized over the UL transmission of HD-FDD for RedCap UE, i.e., no UL transmission due to HD-FDD is allowed during MG duration.
· Proposal 4 (Huawei, Vivo): It is suggested to further clarify the priority of SMTC and uplink transmission for RedCap UE with HD-FDD.
· Proposal 5 (MTK, Qualcomm, Nokia): Support introducing scheduling availability restriction on 5G NR RedCap UEs performing measurements in HD-FDD bands.

Conditions for performing RLM for HD-FDD UE 
· Proposal 1 (MTK, Qualcomm): Support adding the following condition for the evaluation period of 5G NR RLM requirement for HD-FDD: At least 1 RLM-RS must fall with DL occasion within an indication period. The UE determines the indication period as the maximum between the shortest periodicity for radio link monitoring resources and 10 msec.
· Proposal 1a (Huawei): Support adding the following condition for the evaluation period of 5G NR RLM requirement for HD-FDD: At least 1 RLM-RS must fall with DL occasion within an indication period. The UE determines the indication period as the maximum between the shortest periodicity for radio link monitoring resources and 10 msec.
· Proposal 2 (Apple, Vivo, Ericsson, Nokia): Further study needed.

UE transmit timing:
Impact on UE transmit timing requirements 
· Proposal 1 (Apple, Huawei, CMCC, Oppo, Vivo, Ericsson, Nokia): The existing UE transmit timing requirements (including Te and Tq) can be applied for RedCap UE.
· Proposal 2 (Qualcomm): A RedCap UE shall meet the Te requirements for an initial transmission provided that at-least one SSB is available in the active DL BWP of the UE during the last 160ms.

Reference cell timing in RedCap BWP
· Proposal 1 (Qualcomm Incorporated, CMCC): When a RedCap UE is operating in a RRC configured DL BWP without CORESET0 or SSB (FG 6-1a), CSI-RS/TRS may be used to acquire the reference cell timing.
· Proposal 2 (Huawei, Apple, Vivo, Ericsson, MTK, Nokia): Need more conclusion from RAN1.

Interruptions:
Impact on interruption requirements in IDLE/INACTIVE states
· Option 1: Study the impact due to 1 rx using simulations.
· Option 2: There is no impact on the requirements for maximum interruption in paging reception.

Impact on interruption requirements in CONNECTED state
· Proposal 1 (ZTE, Ericsson, Nokia): RRM requirements related to interruptions shall be modified for redCap UEs.
· Proposal 2 (Vivo, Oppo, Vivo): The interruption requirements defined at 8.2 are not applicable (no impact) for Redcap.
· Proposal 2a (Apple, CMCC): RedCap features would not cause impact to the existing interruption requirements defined at 8.2.

BWP switching:
RRM impact due to BWP switching 
· Option 1: RAN4 to further check if the exist BWP switching requirements could be reused for RedCap UE once RAN1 reached an agreement. Take into account following aspects:
· Only center frequency change/RF retuning across a bandwidth larger than its maximum UE bandwidth
· Option 2: the existing BWP switching requirements could be reused for RedCap UE.

RRM impact of UE transmitting/receiving outside 20 MHz:
RRM impact of UE transmit/receive outside 20MHz
· Proposal 1 (Huawei): RAN4 may need to specify the delay and/or interruption requirements of redcap UE RF retuning when RedCap UE hops to transmit/receive outside 20MHz.
· Proposal 1a (CMCC): Interruption requirements needs to be studied.
· Proposal 2 (Vivo, MTK, Qualcomm, Nokia, Ericsson, Huawei): Need more conclusion from RAN1 and further study.
· Proposal 3 (Apple from issue 2-9-2): FFS on mobility based measurement, gap based or interruption based measurement to be considered on the SSB outside active BWP. 
CONNECTED mode measurements:
CSSF design for RedCap UE measurements
· Proposal 1: 
· For measurement outside gap:  depends on whether there are frequency layers competing the searcher.
· For measurement within gap: RAN4 needs to revisit the design for CSSF within gap to guarantee PCell’s mobility.

Gapless measurement capabilities for RedCap UE: ‘inter-frequency without gap’
· Proposal 1 (Ericsson, Apple, Vivo, Nokia): RedCap UE won’t support ‘Inter-frequency without gap’ measurement capability.
· Proposal 2 (Huawei, CMCC): Depends on network deployment.
· Proposal 3 (Xiaomi, Oppo, MTK): FFS
Others:
RRM impact related to PDSCH processing time, PUSCH preparation time, HARQ-ACK transmission delay and CSI reporting
· Option 1 (ZTE): RRM requirements related to PDSCH processing time, PUSCH preparation time, HARQ-ACK transmission delay and CSI reporting shall be modified. 
· Option 2 (Ericsson): No RRM impact expected, these are RAN1 issues. 
· Option 3 (MTK): MAC-CE based TCI state switch should be impacted by the HARQ-ACK transmission delay.
· Option 4 (Huawei, Apple, CMCC, Vivo, Nokia): Wait for RAN1/RAN2 design and FFS.


