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1	Introduction
RAN4 continued to discuss the RRM impact of the Rel-18 RedCap objective enhanced eDRX and complexity reduction and good progress was reached which were summarized in a way forward document in [1]. The way forward document also contains numerous issues that were identified for further studies. In this contribution we discuss those issues and provide our updated views, especially in the area of the enhanced eDRX requirements in RRC INACTIVE state. 
2	Discussions
2.1 	Enhanced eDRX in RRC INACTIVE state
Firstly, the valid configurations of enhanced eDRX are agreed as follows:
	Introduce an optional UE capability with signalling for Rel-18 enhanced eDRX in RRC_INACTIVE.
UE can support Rel-18 enhanced eDRX, only if it supports Rel-17 RRC_IDLE eDRX. TBD if it must also support Rel-17 RRC_INACTIVE eDRX.
 A cell can allow Rel-18 INACTIVE eDRX, only if eDRX-AllowedIdle is configured. TBD if it must also configure Rel-17 RRC_INACTIVE eDRX. 
…
Following cases are invalid: 
Case 1: UE is configured with a Rel-18 enhanced INACTIVE eDRX cycle but not configured with the IDLE eDRX cycle.
Case 2: UE is configured with a Rel-18 enhanced INACTIVE eDRX cycle longer than the IDLE eDRX cycle.



Based on the valid configurations shown above, we discuss the serving cell and neighbour cell measurement open issues below.
Serving cell measurements
The discussions on serving cell measurement requirements were postponed due to ongoing discussions in RAN2 with regard to T [1]:
	When configured with both IDLE and INACTIVE eDRX configurations for serving cell measurements
· Wait for the RAN2 decisions on the T value and PTW length design before defining serving cell measurements requirements 



Enhanced eDRX requirements for serving cell measurements under valid eDRX configurations are defined based on T. The parameter T further depends on the relation between RAN PTW and CN PTW, and RAN2 has reached following conclusions [2]:
	In an overlapped or non-overlapped PH: Within RAN PTW and outside CN PTW, T = RAN configured DRX cycle
If this is even a valid case (we will decide later): In an overlapped PH: Within CN PTW and outside RAN PTW, T = min {CN configured DRX cycle, default paging cycle broadcast in system information}.
In an overlapped PH: Within both CN PTW and RAN PTW, T = min {CN configured DRX cycle, RAN configured DRX cycle, default paging cycle broadcast in system information}.



At last meeting RAN4 agreed to reuse the number of samples needed to perform the serving cell measurements. The serving cell measurement requirements in INACTIVE mode are defined based on parameter T. The highlighted RAN2 agreement shown above is going to be captured in TS 38.304. Therefore, RAN4 requirements do not need to differentiate between the different overlapping cases between RAN PTW and CN PTW since T definition itself depends on that. Hence, the Rel-17 RedCap serving cell requirements for the long eDRX cycles can be reused for INACTIVE mode long eDRX cycles.
For eDRX cycles > 10.24 seconds, the Rel-17 RedCap IDLE mode eDRX requirements for serving cell measurements are reused for INACTIVE mode serving clel measurements in Rel-18 RedCap. 
Observation 1: RAN2 agreements on parameter T differentiates between the different cases of overlapping and non-overlapping between RAN PTW and CN PTW. 
In the RAN4 requirements, no need to differentiate between the overlapping and non-overlapping cases between RAN PTW and CN PTW.

Neighbour cell measurements
The Rel-17 RedCap INACTIVE mode neighbour cell measurement requirements are defined based on the INACTIVE DRX cycles or eDRX cycles. For the case when eDRX cycle length is longer than 10.24 ms, the IDLE mode neighbour measurements are performed following the DRX cycles. The same principle can be reused for Rel-18 INACTIVE neighbour cell measurements when eDRX cycle length is longer than 10.24 ms. This means, the corresponding IDLE mode requirements can be reused for INACTIVE mode.
The detection/measurement/evaluation requirements for intra-freuqency/inter-frequency neighbour cells are specified in the step of DRX cycles when eDRX_INACTIVe is longer than 10.24 sec.
The IDLE mode intra-frequency/inter-frequency neighbour cell measurement requirements are reused for INACTIVE intra-frequency/inter-frequency neighbour cell measurements when eDRX_INACTIVe is longer than 10.24 sec.
Transition requirements
Transition requirements for transition between short INACTIVE eDRX (≤10.24sec) and long INACTIVE eDRX(20.48sec) was discussed at last meeting where it was concluded to postpone the discussions until INATIVE eDRX requirements with PTW are finalized. The gNB can configure the UE with both Rel-17 INACTIVE eDRX and Rel-18 INACTIVE eDRX which allows the UE to switch to Rel-17 eDRX when the Rel-18 INACTIVE eDRX is not supported. It is noted that transition requirements already exist in the legacy eDRX requirements which apply when for example when changing the eDRX cycle length, changing the PTW configuration, see 4.2B.2.3 in [3]:
	For any requirement in this section, when the UE transitions between any two states when being configured with eDRX_IDLE, being configured with eDRX_IDLE cycle, changing eDRX_IDLE cycle length, or changing PTW configuration, the UE shall meet the transition requirement, which is the less stringent requirement of the two requirements corresponding to the first state and the second state, during the transition time interval which is the time corresponding to the transition requirement. After the transition time interval, the UE shall meet the requirement corresponding to the second state.


 
Since the transition between different eDRX states is already covered by existing requirements, we do not see any need to define new transition requirements.
No need to define new transition requirements for transition between short INACTIVE eDRX (≤10.24sec) and long INACTIVE eDRX(20.48sec).

CG-SDT with enhanced eDRX
The impact on CG-SDT due to eDRX longer than 10.24 seconds was brought up at last meeting which resulted in following captured in [1]:
	CG-SDT requirements with PTW
· Option 1: New CG-SDT requirement shall be specified for Rel-18 eRedCap UE with PTW. Details are FFS.



RAN4 has defined the time ranges for valid RSRP1 and RSRP2 measurements for FR1 with eDRX as follows for RedCap:
Table 1 Valid measurement for FR1 with eDRX cycle
	Measurement
	FR1

	RSRP1
	(T1 – min(640ms, M1* T)) ≤ T1’ ≤ (T1 + min(640ms, M1* T))

	RSRP2
	(T2 – min(640ms, M1* TeDRX-RAN)) ≤ T2’ ≤ T2

	Note1:	T is dertermined according to clause 7.1 in [1].



The time range for RSRP2 needs to be updated for the case when eDRX cycle is greater than 10.24 sec since current definition was designed for eDRX cycle of up to 10.24 sec. The current formula will always yield 640 ms considering that the eDRX cycle for Rel-18 RedCap can be up to 10485.76 sec. Therefore, we propose to redefine the RSRP2 time range as follows for FR1 when eDRX cycle > 10.24 sec.

RSRP2 time range in FR1 with eDRX cycle > 10.24 sec is defined as (T2 –640ms) ≤ T2’ ≤ T2.
In addition, other potential impact was also mentioned in [3] such as whether TA validation shall be contained in a single PTW, or across multiple PTWs and whether SDT transmissions can occur outside the PTW. Our understanding is that CG-SDT configuration is independent of eDRX configuration and can therefore occur inside or outside of the PTW. If configured to transmit, the UE shall validate the TA based on the time range definitions of RSRP1 and RSRP2 and transmit the SDT assuming that TA is valid regardless of PTW location. 

Observation 2: CG-SDT configuration can be independent of eDRX configuration for the case when eDRX > 10.24. 
Observation 3: CG-SDT transmission can occur inside or outside of PTW when eDRX > 10.24. 

2.1 	Low complexity reduction
Impact on CGI reading requirements
The impact of baseband BW reduction on CGI reading requirements have been discussed for last two meetings which resulted in following outcome [1]:
	Impact on CGI reading requirements

· FFS whether to define CGI reading requirements for Rel-18 eRedCap UEs
· If CGI reading requirements for Rel-18 eRedCap UEs are introduced
· If SIB1 is scheduled within 5MHz BW
· Reuse existing requirements for SIB1 reading for the case 
· FFS for the requirements for the case of SIB1 scheduled with BW > 5MHz



We support RAN4 defining the requirements for CGI reading procedure, however we do understand that there might be some challenges when the SIB1 is scheduled with BW larger than 5 MHz for certain UE implementations. 
The CGI identification requirements for RedCap are defined in clause 9.11A.2 in [3], and the requirements consists for two parts: CGI reporting delay and CGI reporting scheduling restriction. The scheduling restriction requirements for CGI reporting are defined in 9.11A.4 where the UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/TRS/CSI-RS for CQI on PCell. Some companies argued that a Rel-18 RedCap UE supporting baseband BW reduced UE may need more time to receive SIB1 compared to a Rel-17 RedCap UE because it needs to process the received data in chunks of 5 MHz. 
The assumption in legacy requirements is that SIB1 is received over 1 slot and it is received every 20 ms during the TSIB1_redcap. This means even if a Rel-18 RedCap UE with baseband BW reduction needs more processing time, it is certainly likely to complete one reception within 20 ms (i.e. before the reception of next occasion) and therefore we do not see any need to extend the CGI reading time. However, the requirements on scheduling restriction may need to be revisited since the UE may be scheduled by the serving cell during the CGI reading time. 
 
RAN4 to define CGI reading requirements for Rel-18 RedCap UE with reduced baseband BW. 
The scheduling restriction requirements in CGI reading are relaxed for Rel-18 RedCap UE with reduced baseband BW. 


3	Summary
In this contribution we have discussed the RRM impact of the eDRX objective and other issues identified at the previous RAN4 meeting for Rel-18 RedCap UEs. Based on the discussions, we have made following observations and proposals:

1. For eDRX cycles > 10.24 seconds, the Rel-17 RedCap IDLE mode eDRX requirements for serving cell measurements are reused for INACTIVE mode serving clel measurements in Rel-18 RedCap. 
Observation 1: RAN2 agreements on parameter T differentiates between the different cases of overlapping and non-overlapping between RAN PTW and CN PTW. 
In the RAN4 requirements, no need to differentiate between the overlapping and non-overlapping cases between RAN PTW and CN PTW.

The detection/measurement/evaluation requirements for intra-freuqency/inter-frequency neighbour cells are specified in the step of DRX cycles when eDRX_INACTIVe is longer than 10.24 sec.
The IDLE mode intra-frequency/inter-frequency neighbour cell measurement requirements are reused for INACTIVE intra-frequency/inter-frequency neighbour cell measurements when eDRX_INACTIVe is longer than 10.24 sec.
No need to define new transition requirements for transition between short INACTIVE eDRX (≤10.24sec) and long INACTIVE eDRX(20.48sec).

RSRP2 time range in FR1 with eDRX cycle > 10.24 sec is defined as (T2 –640ms) ≤ T2’ ≤ T2.
Observation 2: CG-SDT configuration can be independent of eDRX configuration for the case when eDRX > 10.24. 
Observation 3: CG-SDT transmission can occur inside or outside of PTW when eDRX > 10.24. 

RAN4 to define CGI reading requirements for Rel-18 RedCap UE with reduced baseband BW. 
The scheduling restriction requirements in CGI reading are relaxed for Rel-18 RedCap UE with reduced baseband BW. 
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