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1. Introduction
In the approved RAN timeline and meeting planning [1] in RAN#93e meeting, it was agreed that Rel-18 starts in 2Q’2022 for RAN1 and in 3Q’22 for RAN2/3/4.


According to the Rel-18 email discussion, most items are Rel-17 follow-up enhanced items, including RedCap, coverage enhancement, MBS, Sidelink, positioning, power saving, XR, DSS, CA/DC enhancement, NTN.
Considering the Rel-17 maintenance work, it is questionable whether all the follow-up items can start in 2Q’22 for RAN1. In this contribution, we reviewed the Rel-17 status and propose to set March plenary as a checkpoint for determining Rel-18 work plan. 
2. [bookmark: OLE_LINK2][bookmark: OLE_LINK1]Discussion
2.1 	Redcap
According to the updated WID [2], RAN1 related objectives including,
· Specify support for the following UE complexity reduction features;
· Specify definition of one RedCap UE type;
· Specify functionality that will enable RedCap UEs to be explicitly identifiable to networks through an early indication in Msg1 and/or Msg3, and Msg A if supported;
· Specify a system information indication to indicate whether a RedCap UE can camp on the cell/frequency or not;
Among the above objectives, there are more controversial proposals in the first objective, for issues related to reduced maximum UE bandwidth, especially for the DL BWP part, mainly on center frequency alignment and SSB expectation issues on DL BWP. RF re-tuning is the main concern, such as whether RF re-tuning between DL and UL BWP will happen, whether UE can switch to BWP containing CORESET#0/SSB for measurements, and how to achieve the balance between network overhead and UE complexity.
Remaining issues for UE complexity reduction features
The remaining issues about reduced maximum UE bandwidth are listed as following,
· Separate initial DL BWP
· The case when the separate initial DL BWP includes CD-SSB and the entire CORESET#0 is supported and has been agreed during RAN1#107e, while the case of separate initial DL BWP does not include CORESET#0 has not been agreed, although we has discussed issues with condition “if it does not include CD-SSB and the entire CORESET#0”, and whether it contains at least one CORESET and at least one CSS. 
· Whether CORESET#0 can be used during initial access if a separate SIB-configured initial DL BWP for RedCap UEs is not configured when the initial DL BWP for non-RedCap UEs is wider than the maximum RedCap UE bandwidth, and whether the center frequency of CORESET#0 is aligned with initial UL BWP. 
· Center frequency
· Center frequency alignment between CORESET#0 and initial UL BWP when separate initial DL BWP is configured.
· Center frequency alignment between initial DL BWP and initial UL BWP.  
· SSB transmission 
· The working assumption about paging reception expect NCD-SSB, waiting for LS reply from RAN2/4.
· The working assumption about optional capability based on CSI-RS, waiting for LS reply from RAN2/4.
· For BWP#0 configuration option 1, whether a RedCap UE in connected mode can expect SSB transmission in a separate initial DL BWP.

The above issues need to be solved during the maintenance phase, if not, the separate initial DL BWP can not work well, or restrictions have to be put on network configuration, such as SIB1 configured initial DL/UL BWP cannot be larger than maximum UE bandwidth of RedCap and can be reused by RedCap UEs.
Some other small issues such format size for DCI format 1_0 or PUCCH resource mapping when frequency hopping is deactivated is easy to handle during the maintenance phase. 
And for other UE complexity reduction such as reduced Rx branches and corresponding MIMO layers, reduced modulation order, there are no remaining issues left according to previous RAN1 meetings.
For HD-FDD, one remaining issue is for Case 5 of SSB overlapping with Msg3 (re)transmission or PUCCH for Msg4, and it can also be handled during the maintenance phase.
Remaining issues for high layer related objectives
For high layer related objectives, 
· UE type definition: most of the companies agree to leave this to UE feature discussion.
· Early indication of RedCap UEs: early indication in Msg1 and/or Msg3, and Msg A has been agreed in RAN1/2. One remaining issue discussed in RAN1#107e is about RACH configurations on separate initial UL BWP and legacy initial UL BWP, such as 4-step RACH and 2-step RACH is configured on different UL BWP, and whether BWP switch triggered by fallback from 4-step RACH to 2-step RACH is allowed. This issue is deferred to the maintenance phase.
According to above analysis, the remaining issues are mainly about reduced maximum UE bandwidth, specifically about separate initial DL BWP, center frequency and SSB transmission. It is difficult to predict whether the debate will continue for a long time in the maintenance phase, so we propose to set a check point in RAN#95e for RedCap to examine the completion of R17 WI. 
[bookmark: _GoBack]Observation 1: For Rel-17 RedCap, the remaining issues are mainly about reduced maximum UE bandwidth, specifically about separate initial DL BWP, center frequency and SSB transmission, which are controversial during WI phase, and will affect use of separate initial DL BWP.
2.2  NR sidelink enhancements
In the approved/revised Rel-17 WID for NR sidelink enhancement, the objective is to specify solutions that can enhance NR sidelink for the V2X, public safety and commercial use cases, including specify resource allocation for power saving, study and specify inter-UE coordination mechanism for mode-2 enhancements.
In the following, the remaining open issues on each sidelink sub-agenda are listed:
· Resource allocation for power saving
· UE sensing behavior in SL DRX inactive time;
· Partial sensing for aperiodic transmission, when CPS only is performed, how to determine T_1 of the resource selection window;
· Whether to support re-evaluation/pre-emption checking for UE performing random selection;
· Random selection in a mixed RA pool;
· Congestion control in partial sensing and SL DRX;
· Inter-UE coordination for mode-2 enhancement
· Scheme 1
· How UE-B selects resources using S_A and the received preferred resource set;
· 2nd SCI format as the container of coordination information;
· Container of explicit request;
· How to determine resources for explicit request and coordination information;
· How to determine priority value of explicit request and coordination information for both explicit request based and condition based solution;
· Other parameters included in the explicit request, e.g., RSW;
· How to determine L1 Source ID and Destination ID of explicit request and coordination information for both explicit request based and condition based solution;
· Condition of UE-B to send explicit request;
· Condition of UE-A to send coordination information for condition-based solution;
· Condition of UE-A not to send coordination information for both explicit request based and condition based solution;
· …
· Scheme 2
· Mapping rule of PSFCH-to-PSSCH of conflicting TB;
· How to determine m_CS for PSFCH resource index determination;
· Time gap between PSFCH and SCI scheduling conflicting TB;
· Prioritization rule when PSFCH TX/RX for Scheme 2 is overlapping with PSFCH TX/RX for SL HARQ-ACK feedback in a UE;
· How to determine priority value of PSFCH transmission/reception for Scheme 2;
· …
Unfortunately, the progress in sidelink is not healthy on track, especially for those under inter-UE coordination sub-agenda. In our views, the remaining issues are critical for the completion of the whole feature, and it may have risk to finalize all aspects based on the current situation in Q1 2022. Hence, it is proposed to further check the progress of Rel-17 sidelink enhancement in RAN1 in March 2022.
Observation 2: For Rel-17 Sidelink, the remaining issues especially for inter-UE coordination are critical for the completion of sidelink feature.
2.3  NR coverage enhancement
In Rel-17 Coverage enhancement, PUSCH, PUCCH and Msg 3 repetitions enhancements are required according to the WID. Most items under CE have been finished in RAN1#107e meeting. But some detailed issues in TB processing over multi-slot PUSCH (TBoMS) are still controversial without a conclusion. As TBoMS will be transmitted over multiple slots, the multiplexing with UCI should be solved to provide the flexibility for UCI transmission and reduce the impacts. It was agreed in RAN1#107e meeting, the UCI should be multiplexed with TBoMS in the individual overlapping slot. But the detailed solutions to determine the starting coded bits in the allocated slots are still controversial. Though majority companies support the option C in which the UCI bits are not considered for the determination of the 1st coded bits in one allocated slot. Some companies still support the option B which is more like a legacy mechanism. But under the option B, how to count the UCI bits are still open, whether it is dependent on RRC configuration or the exact bits determined before the TBoMS indications. Though it is a detail issue, without a conclusion, the group has to either reverse the agreements or get a conclusion in the next meeting. It is understood that this issue can be completed in Q1 2022 maintenance phase.  
	Agreement
· For TBoMS, UCI is multiplexed on the individual overlapping slot for UL transmission in one carrier
· FFS: timeline requirements
· FFS: details on the calculation of the number of coded modulation symbols per layer for UCI multiplexing on a single TBoMS.
· Note: no new UCI multiplexing mechanism other than existing puncturing or rate-matching is introduced for TBoMS in Rel-17.

Proposed Agreement
· Option B: the index of the starting coded bit in the circular buffer is the index continuous from the position of the last bit selected in the previous allocated slot.
· Option C: the index of the starting coded bit in the circular buffer is the index continuous from the position of the last bit selected in the previous allocated slot, regardless of whether UCI multiplexing occurred in the previous allocated slot or not.




Observation 3: The determination of the starting coded bit in the circular buffer for the TBoMS allocated slot, which is related to UCI multiplexing, is still controversial for Rel-17 Coverage enhancement WI. Without a conclusion, the multiplexing of UCI and TBoMS will not be supported. 
2.4  NR MBS
From RAN1 perspective, 100% work has been completed to support multicast service group scheduling and reliability for RRC_CONNECTED UEs and broadcast service group scheduling for RRC_IDLE/INACTIVE/CONENCTED UEs in Rel-17. One remaining issue needs consideration is the MBS broadcast reception on SCell and non-serving cell, since the LS from RAN2 is sent to RAN1 during the RAN1#107-e meeting but has not been discussed in RAN1 group. It is understood that this issue can be completed in Q1 2022 maintenance phase.  
2.5  NR positioning enhancement
In RAN#90-e meeting, the work item for NR positioning enhancements was revised and approved in RP-210903, in which the motivation to support positioning enhancements to attain Rel-17 target positioning requirement was justified for both commercial and IIoT use cases.
During the RAN1 work item phase, enhancements to achieve higher accuracy (horizontal and vertical), low latency, network efficiency (scalability, RS overhead, etc.), and device efficiency (power consumption, complexity, etc) are specified. At the current stage, there are still one or two remaining issues under each positioning sub-agenda:
· Reporting of uncertainty of a Rx/Tx/RxTx TEGs
· Reporting UL-AoA on support of multiple first arrival path SRS-RSRP values together with multiple UL-AOA values and one UL RTOA or gNB Rx-Tx time difference;
· DL PRS RSRP measurement reporting if Rx diversity is in use;
· UE behavior if conditions for MG-less measurement not satisfied;
· Additional parameters of on-demand DL PRS and the corresponding signaling granularity.
It is understood that these open issues in RAN1 are either not critical or can be finalized in further meetings in Q1 2022.
2.6  FeMIMO
The Rel-17 FeMIMO WID includes the enhancement on multi-beam operation for intra-cell and inter-cell scenarios, UL beam selection for multi-panel UE, enhancement on multi-TRP deployment for PDCCH, PUSCH and PUCCH, QCL/TCI enhancement to enable inter-cell multi-TRP operations, beam management enhancement for M-TRP, enhancement to support HST-SFN deployment scenario, enhancement on SRS and enhancement on CSI measurement and reporting. From RAN1 perspective, the core parts of the above enhancements are almost finished, some remaining issues or details include the following:
· SRS UL PC parameter setting configuration/activation mechanism
· TCI state of CORESET 0 and CORESET associated with both UE-dedicated and non-UE-dedicated reception on PDCCH in a CC (if supported)
· Details of reporting the index of corresponding UE capability value set to facilitate UE-initiated panel selection 
· Details of S-DCI TRP-specific BFR
It is understood that the remaining issues or details can be settled down in the maintenance phase in Q1 2022. 
2.7  UE power saving enhancement
Rel-17 UE power saving enhancement including three objectives related to RAN1 work: paging enhancement, TRS/CSI-RS occasion(s) for idle/inactive UEs and DCI-based power saving adaptation during DRX ActiveTime. From RAN1 perspective, all the core parts of the above enhancements have been finished, some remaining issues or details include the following:
· Paging enhancement:
· RNTI for PEI
· TRS/CSI-RS occasion(s) for idle/inactive UEs:
· TRS configuration details
· Potential remaining issues for PEI based L1 availability signaling
· DCI-based power saving adaptation during DRX ActiveTime:
· SSSG switching and PDCCH skipping application delay
· UE behavior related to SSSG switching timer
· PDCCH monitoring adaptation on multiple serving cells
It is understood that the remaining issues or details can be settled down in the maintenance phase in Q1 2022. 
2.8  Study on XR evaluations for NR 
The RAN1 Rel-17 Study Item “Study on XR Evaluations for NR” has focused on the following tasks: 
1) confirm XR (eXtended Reality) and (CG) Cloud Gaming applications of interest
2) identify XR and CG traffic models, taking outcome of SA WG4 work as input
3) identify evaluation methodology and KPIs to assess XR and CG performance for relevant deployment scenarios
4) evaluate XR and CG performance with the identified methodology and KPI
In Rel-17, The AR, VR, and CG performance in terms of capacity, UE power consumption, coverage and mobility are evaluated respectively and documented in TR38.838. The conclusion of this TR is to further study and enhance at least the capacity and UE power consumption performance of 5G NR for XR and CG applications in Rel-18 timeframe. 
The planned scope in Rel-17 is considered done, there is no outstanding issue left. For Rel-18 XR scope, the following objectives are planned:
1. XR-awareness(characteristics, QoS metrics, and application layer attributes) in RAN (RAN2)
2. XR-specific Power Saving (RAN1, RAN2)
3. XR-specific capacity considerations (RAN1, RAN2)
2.9  DSS
According to the revised WID on NR Dynamic spectrum sharing (DSS) in RAN#92-e, Rel-17 DSS allows PDCCH of SCell scheduling PDSCH or PUSCH on P(S)Cell to ensure sufficient PDCCH capacity for NR UEs on the shared carriers. After detailed technical discussions, RAN1 has determined two UE capabilities, and corresponding aspects related to PDCCH monitoring and BD/CCE limit handling are specified. From RAN1 perspective, most issues of cross-carrier scheduling in DSS have been finished, except UE behavior on P(S)Cell when sSCell is deactivated/dormant/not available and DCI size matching between P(S)Cell and sSCell. It is understood that these remaining issues can be settled down in the maintenance phase in Q1 2022. 
2.10  CA/DC 
For efficient activation/de-activation mechanism for SCells in NR CA, most of the remaining issues have been settled down during RAN1#107e, except the down-selection of two alternatives design for MAC-CE to trigger temporary RS and the related detail values. It is very likely to solve the remaining issue during maintenance phase in Q1 2022.
2.11  NR NTN
Rel-17 NR NTN including several objectives related to RAN1 work: timing relationship enhancements, enhancements on time and frequency synchronization, HARQ enhancement, and some other aspects such as beam management and polarization indication. From RAN1 perspective, all the core parts of the above enhancements have been finished, some remaining issues or details include the following:
· Enhancements on time and frequency synchronization:
· Potential remaining issues for NTN validity duration configuration for GEO
· Enhancements on HARQ:
· Potential remaining issues for HARQ feedback for SPS activation
· Potential enhancement for Type-2 HARQ codebook enhancement
· Potential enhancement for SPS PDSCH transmission
It is very likely to solve the remaining issue during maintenance phase in 2022 Q1.
2.12  IoT over NTN
Rel-17 IoT over NTN including several objectives related to RAN1 work: enhancements on time and frequency synchronization, and timing relationship enhancements. From RAN1 perspective, all the core parts of the above enhancements have been finished, some remaining issues or details include the following:
· Enhancements on time and frequency synchronization:
· Potential remaining issues for validity timer duration configuration for GEO
· Potential remaining issues for UL segmented transmission
· Some potential remaining synchronization issues common to IoT NTN and NR NTN, such as: epoch time of assistance information, the reference point for epoch time of assistance information, etc.
· Timing relationship enhancements
· Some potential remaining synchronization issues common to IoT NTN and NR NTN, such as: PDCCH Order to PRACH timing relationship, etc.
It is very likely to solve the remaining issue during maintenance phase in 2022 Q1.
3. Conclusion
In this contribution, we reviewed the progress of Rel-17 WIs in RAN1. It is observed that most items still have open issues. Considering the workload for Rel-17 maintenance and the continuation of emeetings in Q1 and Q2 2022, we propose to set March plenary 2022 as a checkpoint to further consider which Rel-18 WIs can start in Q2 2022. For the Rel-18 follow-up items that still have open issues left in March, we propose either to delay the RAN1 state time to Q3 2022 or to consider removing the Rel-17 remaining open issues.
Proposal: Set March plenary 2022 (RAN#95e) as a checkpoint to further consider which Rel-18 WIs can start in Q2 2022. For the Rel-18 follow-up items that still have open issues left in March, consider
· Alt 1: delay the RAN1 state time to Q3 2022.
· Alt 2: start RAN1 in Q2 2022 while removing the Rel-17 remaining open issues
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Note: RWS tentatively decided an 18-month duration for Rel-18 

Proposal

Rel-17 completion dates stay the same as agreed earlier 

Dec’21 RAN1 completion; Mar’22 RAN2/3/4 completion; June’22 ASN.1 freeze

Rel-18 package approval planning remains unchanged

Dec’21 RAN1/2/3-led package approval, possibly some RAN4-led items; Mar’22 RAN4-led package approval. 

The content of Rel-18 targets an 18-month duration (as tentatively agreed in RWS-210659) calculated from the start of the Rel-18 work.

Rel-18 starts in 2Q’22 for RAN1 and in 3Q’22 for RAN2/3/4

Rel-18 starting date & duration are to be further confirmed/decided during the joint RAN/SA/CT session
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