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1. Introduction
From this RAN4 #106 meeting, the eRedCap will be discussed according to the TU plan in RP-223558, and the latest WID for R18 eRedCap is approved in [1]. In this contribution we discuss the impact on RRM for the eRedCap UE.
2. Discussion on eRedCap RRM
The objectives in the WID[1] are as followings:
	The objective is to specify support for the following enhancements: 
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



Regarding “Power saving/energy efficiency enhancements”, the enhanced eDRX for RRC_INACTIVE mode in FR1 is considered, and the eDRX cycle can be greater than 10.24s. In Rel-17 RedCap, the eDRX cycle is up to 10.24s and therefore eDRX in RRC_INACTIVE state does not have PTW. After introducing enhanced eDRX, the RRM requirements with PTW shall be specified for RRC_INACTIVE state. 
In current Rel-17 TS38.133, the RRM requirements for RedCap UE with PTW in RRC_IDLE state, and we think this IDLE requirement can be used as baseline to design the eRedCap UE with PTW in RRC_INACTIVE state, e.g., the principle of lower bound of PTW length in requirement can be reused. Regarding the serving cell measurement requirement in Rel-17 RedCap, there is one difference between IDLE and INACTIVE states that the “T according to clause 7.1 in TS38.304” was only used for INACTIVE requirement, as shown below. However, eDRX cycle and PTW size shall be firstly determined by RAN2/CT/SA before RAN4 can run into the requirement design. 
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In addition, the requirements for Rel-17 RedCap CG-SDT did not consider PTW scenario either, and the new CG-SDT requirement shall be specified for Rel-18 eRedCap UE with PTW. In our view, some potential issues need to be addressed for CG-SDT with PTW, e.g., whether TA validation shall be contained in single PTW or can be cross PTWs; and whether SDT occasion can be used outside PTW window or not. 
Proposal 1: after RAN2/CT/SA has conclusions on eDRX cycle and PTW, RAN4 to define the RRM requirements for Rel-18 eRedCap with PTW in RRC_INACTIVE state when the eDRX cycle is greater than 10.24s.
Proposal 2: the Rel-17 RedCap RRM requirement with PTW in RRC_IDLE state can be used as a baseline for the Rel-18 eRedCap RRM requirement with PTW in RRC_INACTIVE state, except the serving cell measurement requirement with T according to clause 7.1 in TS38.304. 
Proposal 3: new CG-SDT requirement shall be specified for Rel-18 eRedCap UE with PTW. Details are FFS.
Another aspect of this WI is “Complexity/cost reduction” by using 5 MHz BB bandwidth only for PDSCH (for both unicast and broadcast) and PUSCH but with 20 MHz RF bandwidth for UL and DL. Since other RS(e.g., SSB or CSI-RS) BW is not reduced for Rel-18 eRedCap UE, the Rel-17 RedCap RRM requirement shall still be applicable to the Rel-18 eRedCap UE to support such complexity/cost reduction. It was also stated in WID that: by default, all UE capabilities applicable to a Rel-17 RedCap UE are applicable unless otherwise specified. Thus, in short, no new RRM requirement is needed for Rel-18 eRedCap UE when using 5 MHz BB bandwidth only for PDSCH (for both unicast and broadcast) and PUSCH but keeping 20 MHz RF bandwidth for UL and DL.
Proposal 4: no additional RRM requirement than Rel-17 RedCap requirement is needed for Rel-18 eRedCap UE to support “using 5 MHz BB bandwidth only for PDSCH (for both unicast and broadcast) and PUSCH but keeping 20 MHz RF bandwidth for UL and DL”.
3. Conclusion
In this contribution we discuss the impact on RRM for the eRedCap UE.
Proposal 1: after RAN2/CT/SA has conclusions on eDRX cycle and PTW, RAN4 to define the RRM requirements for Rel-18 eRedCap with PTW in RRC_INACTIVE state when the eDRX cycle is greater than 10.24s.
Proposal 2: the Rel-17 RedCap RRM requirement with PTW in RRC_IDLE state can be used as a baseline for the Rel-18 eRedCap RRM requirement with PTW in RRC_INACTIVE state, except the serving cell measurement requirement with T according to clause 7.1 in TS38.304. 
Proposal 3: new CG-SDT requirement shall be specified for Rel-18 eRedCap UE with PTW. Details are FFS.
Proposal 4: no additional RRM requirement than Rel-17 RedCap requirement is needed for Rel-18 eRedCap UE to support “using 5 MHz BB bandwidth only for PDSCH (for both unicast and broadcast) and PUSCH but keeping 20 MHz RF bandwidth for UL and DL”.
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Table 5.1B.2.2-1: Nserv_redcap for inactive Redcap UE configured with eDRX_IDLE cycle, (Frequency

range FR1)
+
eDRX_IDLE cycle DRX or eDRX INACTIVE T[s] Nserv
length [s] cycle length[s] _RedCap
[number
of T]
2.56 <eDRX_IDLE 0.32 <DRX_Inactive cycle 0.32 4*M1
cycle length <10485.76 length <2.56; or 0.64 4*M1
2.56 <eDRX_Inactive cycle 1.28 2
length £10.24 if inactive eDRX 2.56 2
is configured 512 2
10.24 2
Note1: T is dertermined according to clause 7.1 in [1]. |
Note2: M1=2 if SMTC periodicity (Tsmrc) > 20 ms and T< 0.64 second, otherwise
M1=1.





