

Page 1

3GPP TSG-RAN2 Meeting #121bis-e	R2-2303563
online, 17th - 26th April 2023	Revision of R2-2301294

Agenda item:	7.19.3
Source:	Qualcomm Incorporated, Ericsson, Intel 
[bookmark: _Hlk126790259]Title:	Discussion on optional UE capability filter for eRedCap UE
[bookmark: _Hlk506366071][bookmark: _Hlk53583950]WID/SID:	NR_redcap_enh-Core – Release 18
Document for:	Discussion and Decision
Introduction
The WID [1] of Rel-18 eRedCap was updated in RAN #98e meeting. 
	· Power saving/energy efficiency enhancements
· Enhanced eDRX in RRC_INACTIVE (>10.24s) [RAN2, RAN3, RAN4]
· Note that this objective requires SA2, CT1 and CT4 involvement
· Complexity/cost reduction
· Further reduced UE complexity in FR1 [RAN1, RAN2, RAN4]
· UE BB bandwidth reduction
· 5 MHz BB bandwidth only for PDSCH (for both unicast and broadcast) and PUSCH, with 20 MHz RF bandwidth for UL and DL
· The other physical channels and signals are still allowed to use a BWP up to the 20 MHz maximum UE RF+BB bandwidth.
· Support additional separate early indication(s) [RAN1, RAN2]
· UE peak data rate reduction
· Relaxation of the constraint (vLayers·Qm·f ≥ 4) for peak data rate reduction
· The relaxed constraint is, e.g., 1 (instead of 4).
· The parameters (vLayers, Qm, f) can be as in Rel-17 RedCap.
· Both 15 kHz SCS and 30 kHz SCS are supported.
· Aim to define at most one Rel-18 RedCap UE type for further UE complexity reduction.
· The existing UE capability framework is used, and changes to capability signalling are specified only if necessary. By default, all UE capabilities applicable to a Rel-17 RedCap UE are applicable unless otherwise specified.
Notes:
· The work defined as part of this WI is not to overlap with LPWA use cases.
· Coexistence with non-RedCap UEs and Rel-17 RedCap UEs should be ensured.
· This WI considers all applicable duplex modes unless otherwise specified.
Check in RAN#99 regarding: 
· Whether UE peak data rate reduction for UE is limited only with UE BB bandwidth reduction or standalone.



In the RAN plenary, the higher layer impacts on the eRedCap have not been fully decided in this version of WID. There are some interesting topics such as the RRC processing relaxation for eRedCap UE that needs more discussions. In this paper we would like to discuss optional UE capability filter for eRedCap UE and provide our view.
Discussion
Motivation
The current RRC specification defines the processing delay requirements for RRC procedures. The performance requirement is expressed as the time from the reception of DL RRC message to the time the UE shall be ready for the reception of uplink grant for UL RRC response message. Among different RRC procedures, the delay requirement for the UE capability transfer procedure is the longest, i.e. 80ms, whereas the delay requirement for the simplest RRC reconfiguration procedure is 10ms.
The rationale for such delay requirement is coming from the fact that the UE capability transfer procedure involves “UE capability filtering”. That is, the UE is required to tailor the content of reported UE capability according to the filter signaled by the network, e.g. a list of frequency bands for which the UE is requested to report UE capability. This procedure requires UE to high demand on the processing and memory; hence the long processing delay being allowed.
The UE capability filtering feature was originally meant to address the growing UE capability size due to Carrier Aggregation, and to make sure the total UE capability size fits with the maximum PDCP SDU size. In case of eRedCap however, the assumption is that the UE supports only single CC operation. Our analysis shows that the total UE capability size is much less than the maximum PDCP SDU size (9KB) if the UE only reports UE capabilities related to single CC operation, e.g. 1.6KB in case the UE supports 29 bands. This essentially means that the UE capability filtering does not provide much benefit.
One may argue that the UE capability filtering processing is simpler when there is no need of composing CA band combination UE capability. However, what is simple or complex really depends on how the UE resources are dimensioned. It is not desirable to impose UE requirement for a procedure that is not truly necessary. We should strive to reduce UE processing and/or memory requirement wherever possible.
Proposal 1: For eRedCap, RAN2 to specify UE capability transfer procedure where UE capability filtering by the UE is optional.

Solution
A simple mechanism to enable the UE capability filtering optional for the eRedCap UE is preferable. The mechanism would not impact the existing UE capability transfer framework too much and could let the eRedCap UE perform UE capability filtering procedure much more flexible. A candidate solution is illustrated here as an example. 
In the current UE capability transfer procedure, UE reports capability signaling based on the capability enquiry, and UE reports the supportedBandList in the UE capability that includes all bands the UE can support. 
Observation 1: The supportedBandList includes all bands the UE supports. 
In the current UE capability filtering procedure, UE compiles the ‘candidate band combinations’ in accordance with the capability filter criteria received from the capability enquiry. The received UE capability filter frequencyBandListFilter that network provided in the capability enquiry will be mirrored into the UE reported capability. UE filters the band combinations in the supportedBandCombinationList according to the mirrored UE capability filter. The UE capability filtering may also affect the ‘candidate feature set combinations’. 
Observation 2: The frequencyBandListFilter received in the UE capability enquiry is mirrored for UE capability. The UE capability filter affects the ‘candidate band combination’ and ‘candidate feature set combinations’. 
According to the Proposal 1 of this document, the UE simply ignores the UE capability filter and reports all supported (non-CA) band combinations and associated feature sets. It is beneficial to have a way for the network to know that UE has included all supported band combinations and associated feature sets in the UE capability so that the network would not re-enquire the UE capabilities again.
The simplest mechanism of optional UE capability filter is that UE is allowed to change or modify the appliedFreqBandListFilter to include all the bands that UE supports in the supportedBandList instead of mirroring the band list filter from the capability enquiry. The network will see the mirrored capability filter includes all bands that the UE supports as in supportedBandList and can determine that there is no need of re-enquiring the UE capabilities.
Proposal 2: An eRedCap UE sends all supported bands in the mirrored UE capability filter when the capability filter received in the capability enquiry is ignored.

Conclusion
We have the following observations, and we’d recommend RAN2 to discuss and adopt the following proposals:
Proposal 1: For eRedCap, RAN2 to specify UE capability transfer procedure where UE capability filtering by the UE is optional.
Observation 1: The supportedBandList includes all bands the UE supports. 
Observation 2: The frequencyBandListFilter received in the UE capability enquiry is mirrored for UE capability. The UE capability filter affects the ‘candidate band combination’ and ‘candidate feature set combinations’. 
Proposal 2: An eRedCap UE sends all supported bands in the mirrored UE capability filter when the capability filter received in the capability enquiry is ignored.
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