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1. Introduction
1. Rel 15: Bandwidth part (FG-6.1): Normal UEs.
During release 15 work, the bandwidth part functionality was introduced. This functionality allows to change temporarily the bandwidth of the UE during connected mode resulting in lower power consumption and higher flexibility of the system.
This feature is mandatory feature and does not require any capability signalling according to 38.822.
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The main functionality requires that the bandwidth is always associated with corresponding SSB and CORESET#0, which reduce the flexibility and capacity of the system.
2. Rel 15: bwp-WithoutRestriction (FG-6.1a): Normal UEs

In order to overcome the restrictions in regard to the presence of SSB and CORESET#0 within the configured bandwidth part a new functionality BWP operation without bandwidth restriction was included.

The intention of this feature was the allocation of a bandwidth to the UE without SSB and CORESET#0 wherein the UE would be configured with the gaps to perform RRM measurements on SSB, and the UE would be configured to perform BM/RLM/BFD based on CSI-RS resources (yellow part depends on the outcome of LS in R2-2204009)”.
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This functionality requires addition capability signalling as per 38.306.

3. Rel 17: NCD SSB 
During the Rel 17 work for RedCAP UEs there is an attempt to specify non cell defining SSBs (NCD-SSB) which will be valid for RedCAP UEs only. In this case the UE (Red Cap only) is allocated to perform the measurements that are based on SSB using NCD SSB for red cap UE only. 
The only difference (we noticed) of this functionality to the FG 6.1 is that parameter SSB periodicity is different from Cell defining SSB as it can be seen below:
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For NCD-SSB, RAN WG1 (R1-2202535) seems to reach the following agreements:
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2. Discussion

1. The feature group 6-1 is a basis for all additional enhancements for bandwidth part operation. 
2. As it can be seen from R2-2202229 and R2-2204009, it is not clear now if feature group 6.1a (bwp-WithoutRestriction) can work today if CSI-RS BM/RLM/BFD based measurements are not supported by the UE, but BM/RLM/BFD measurements are required based on CSI-RS to operate once bwp-WithoutRestriction is configured.

3. As per our understanding the difference of NCD SSB to Feature Group 6-1 (basic functionality) is currently restricted to the possibility to provide different periodicity of CD-SSBs within the configured BWP. 

4. If RAN1 and RAN4 do not confirm the proposals in R2-2202229/R2-2204009 LSs, then then a UE is not allowed to perform SSB-based BM/RLM/BFD when SSB is outside UE's active BWP, as they can only be performed based on CSI-RS. With this interpretation, we see the following benefits to extend NCD-SSB based measurements for normal UEs: 

a. Power saving of UE: The network can configure a smaller BWP (containing the NCD-SSB) to the UE, which is located in a different frequency domain in the cell, so not all UEs are scheduled using the same resources near the CD-SSB. Otherwise, in order to save UE's power, the network can only configure a smaller BWP that contains the CD-SSB, but this may cause scheduling congestion. 
b. Network Flexibility: If the network intends to allocate a smaller BWP in a different frequency domain, this requires the network to deploy CSI-RS and especially requires the UEs to support CSI-RS based BM/RLM/BFD (which might not be the case for all UEs):

· Even if the UE can support CSI-RS based BM/RLM/BFD together with 6-1a, for mobility it is more reliable to trigger handover based on SSB measurements, so when the UE's BWP does not contain an SSB, the network has to provide gaps to assist RRM measurement (then impacting the UE's throughput).   

· NCD-SSB is deployed per-cell (not per-UE), so limiting the NCD-SSB usage only to RedCap UEs does not bring any benefits to normal UEs.  

5. If RAN1 and RAN4 confirm the proposals in R2-2202229/R2-2204009 LSs (Changes to 38.300: 9.2.3.1 might be needed), then the UE is allowed to perform SSB-based BM/RLM/BFD when SSB is outside UE's active BWP.  With this interpretation, we still see several benefits to support NCD-SSBs for normal UEs:

· In this case the UE is able to use CD-SSB to perform BM/RLM/BFD when CD-SSB is outside UE's active BWP. However, this requires the CD-SSB to be configured within the UE's Channel BW, and this may still cause higher power consumption because of the UE's receiver large bandwidth. If NCD-SSB can be supported for normal UEs, then the UE can be configured with a smaller BWP (containing the NCD-SSB) and the UE's CBW can be configured with smaller value.  

· It is not very clear how to interpret the UE's ability if the UE supports both 6-1a and CSI-RS based operations, i.e. BM/RLM/BFD 

· In this case, the network does not know whether the UE can perform SSB-based BM/RLM/BFD when SSB is outside UE's active BWP. For safety the network has to use CSI-RS). But if NCD-SSB can be used, then the network can ignore those capabilities, and just configure the UE to perform BM/RLM/BFD based on NCD-SSB.    
6. Conclusion:

Proposal 1:

From the co-signed companies’ point of view, we would like to ensure that the conditions to support FG 6.1a (bwp-WithoutRestriction) are clarified (e.g. if it is mandatory for the UE to support CSI-RS based BM/RLM/BFD measurement on the active BWP part or it is required for the UE to return to the initial BWP with SSB for all measurements).  

Proposal 2:

We do not currently see any reason to restrict the NCD SSBs to the RedCap UEs only, but the benefits to allow it to use for all customers and would like to consider this feature for Rel 17. 

Proposal 2a: If the proposal 2 is adapted we would like to introduce a separate capability for NCD SSB based measurements not associated with redcap capabilities.
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= ARedCap UE supporting mandatory FG 6-1 (but aot optional FG 6-13) expects it to contain NCD-SSB for serving cell but not CORESET=0/SIB
= ARedCap UE can indicate the following as optional capability:
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o For an RRC-configured active DL BWP in connected mode (ifit does not include CD-SSB-aadthe satiza CORESETA0) from RANI perspective,
= ARedCap UE supporting mandatory FG 6-1 (but aot optional FG -13) expects it to contain NCD-SSB for serving cell but not CORESET=0/SIB
= ARedCap UE can indicate the following as optional capability:

+ Notneed NCD.SSB: A RedCap UE caninaddiion ptionlly support elevant opesation based on €2~ o+ G-6-1a bs-soposing.optionsk apsbilios [FG 612 with supporting CSLRS, o [FG 6.1a] without suppoting CSLRS,

Note: The cases that CSIRS in this agreement can support are left to RAN4
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If configured, the UE operating i this BWP uses this SSB for the purposes for which it would othervise have used the cel-defining SSB of the serving cell(e.0. obtaining sync, measurements (FFS on measurements), RLM..
Index” configured in the RadioL inkMonitoringRS; CFRA-SSB-Resource; PRACH-ResourceDedicatedBFR) refer impliiciy to this NCD-SS8.

‘The NCD-SSB has the same values for the properties (e.g., ssb-PositionsInBurst, PCL, ssb-periodicity, ssb-PBCH-BlockPower) of the corresponding CD-SSB apart from the values of the properties configured in the NonCellDefining SSB-r17 IE.
- NonCellDefiningSSB

). Furthermore, other pars of the BWP configuration that refer to an SSB (e.g. the “SSB" configured in the QCL-Info IE; the "ssb-

‘The IE NonCellDefiningSSB is used to configure a non-cell-defining SSB to be used while the UE operates in a dedicated BWP.
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TAG-NONCELLDEFININGSSE-START
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TAG-NONCELLDEFININGSSE-STOP.
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‘NonCellDefiningSSB-r17 field descriptions

‘absolueFrequencySSB

Frequency of the non-cel-defining SSB. The netvwork configures this field s that the SSB s within the bandwidth of the B configured in BWP-DownlinkCommon.
‘ssb-Periodicity

‘The periodicity of this Non-Cell-Defining SSB. The network configures only periodicities that are larger than the periodicity of serving cell's CD-SSB. If the fild is absent, the.
UE applies the SSB periodicity of the cel-defining SSB (ssb-periodicityServingCell configured in ServingCeliConfigCommon).





