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1. Introduction
In RAN4 #104-bis-e meeting, the WF[1] for RedCap RRM requirements was agreed, but there are still some open issues as followings,
	Clarification of SDT FR1 requirements
No consensus to add further clarification to eDRX-RAN.

Requirements for HO to a BWP which has different SSB with the one used for measurement
· Option 1 (Ericsson, HW, Nokia, Apple, Intel, CMCC, OPPO, Xiaomi, HW): No additional delay is needed when UE handover to a BWP which has different SSB type with the one used for measurement.  
· Option 2 (QC, MTK): The scenario when handover is performed to a BWP which has different SSB than the one used during measurement should be considered as handover to an unknown cell. Capture the above condition as a note in the Handover related section in TS38.133
· Option 2a (QC): When handover is performed to a known cell where the SSB associated with the first active BWP is different from the SSB used during intra-frequency or inter-frequency measurements of the target cell, then Tsearch = Trs  ms if the target cell is intra-frequency cell and Tsearch = 2* Trs  ms if the target cell in inter-frequency cell.”
· Compromise (new) Option 3 (Ericsson, vivo, Apple): An additional delay is allowed if some conditions are met, such as the frequency difference between NCD-SSB and CD-SSB is larger than a threshold.
Option 4 (new) (Ericsson): Additional delay is allowed if the frequency difference between NCD-SSB and CD-SSB is larger than a threshold.
RRC reestablishment delay with RedCap specific initial BWP 
When the Redcap specific initial BWP is configured for RA, extend RRC connection release with re-direction delay by X ms.
· 
· X = TBD
RRC connection release with redirection delay with RedCap specific initial BWP 
When the Redcap specific initial BWP is configured for RA, extend RRC connection release with re-direction delay by X ms.
· Tconnection_release_redirect_NR = TRRC_procedure_delay + Tidentify-NR + TSI-NR + TRACH + X
· X = TBD
Serving cell threshold associated SSB
No need to clarify in the spec that serving cell thresholds of s-MeasureConfig for Connected mode should be checked based on reference SSB measurement.


In this contribution, we discuss the above remaining issues and corresponding LS [2] for serving cell threshold associated SSB is proposed.
2. Discussion on RAN4 remaining issues
Clarification of SDT FR1 requirements
The existing TA validation for CG-SDT in Inactive mode has been specified as,
	RSRP1 and RSRP2 are considered valid provided that the conditions in Table 5.5.3-1 and Table 5.5.3-2 are met for FR1 and FR2-1.
Table 5.5.3-1 Valid measurement for FR1
	Measurement
	FR1

	RSRP1
	(T1 – min(640ms, M1*TDRX)) ≤ T1’ ≤ (T1 + min(640ms, M1*TDRX))

	RSRP2
	(T2 – min(640ms, M1*TDRX)) ≤ T2’ ≤ T2


 
Table 5.5.3-2 Valid measurement for FR2-1
	Measurement
	FR2-1

	RSRP1
	(T1 – [max{480ms, 8*SMTC periodicity}]) ≤ T1’ ≤ (T1 + [max{480ms, 8*SMTC periodicity}])

	RSRP2
	(T2 – [max{480ms, 8*SMTC periodicity}]) ≤ T2’ ≤ T2


 
If at least one of RSRP1 and RSRP2 is considered to be invalid based on the above conditions, then the UE shall not validate the CG-SDT using RSRP1 and RSRP2 and shall not transmit using CG-SDT. Additionally, the UE shall not transmit in an CG-SDT occasion that occurs more than [640 ms] after T2.


The TA validation for CG-SDT in FR2-1 is not associated with DRX cycle, and therefore the existing TA validation requirement in FR2-1 can be reused for RedCap UE. Regarding FR1, since in RedCap inactive mode the serving cell measurement period is specified based on T in table Table 5.1B.2.2-1, the TA validation requirement shall also be based on T instead of TDRX. 
	Table 5.1B.2.2-1: Nserv_RedCap for inactive Redcap UE configured with eDRX_IDLE cycle, (Frequency range FR1)
	eDRX_IDLE cycle length [s]
	DRX or eDRX INACTIVE cycle length[s]
	T [s]
	Nserv _RedCap [number of T ]

	2.56 ≤eDRX_IDLE cycle length ≤10485.76
	0.32 ≤DRX_Inactive cycle length ≤2.56; or
2.56 ≤eDRX_Inactive cycle length ≤10.24 if inactive eDRX is configured
  
	0.32
	4*M1

	
	
	0.64
	4*M1

	
	
	1.28
	2

	
	
	2.56
	2

	
	
	5.12
	2

	
	
	10.24 
	2

	Note1: T is dertermined according to clause 7.1 in [1].
Note2: M1=2 if SMTC periodicity (TSMTC) > 20 ms and DRX cycle ≤ 0.64 second.





Thus, the TA validation window length for RedCap UE shall be min(640ms, M1*T) in Inactive mode.
Proposal 1: For UE configured with eDRX in RRC_INACTIVE state in FR1, the TA validation requirements for RedCap CG-SDT shall be revised as,
	Measurement
	FR1

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

	RSRP2
	(T2 – min(640ms, M1*T)) ≤ T2’ ≤ T2

	Note: T is as defined in table 5.1B.2.2-1



Requirements for HO to a BWP which has different SSB with the one used for measurement
In our view, the CD-SSB and NCD-SSB of same cell shall carry the same information and can provide the same timing of target cell during HO. However, some companies commented that if CD-SSB and NCD-SSB has large frequency domain or time domain separation, UE may need to acquire the timing again for the target SSB of HO. We supported option 1 of “No additional delay is needed when UE handover to a BWP which has different SSB type with the one used for measurement”, but we can compromise to option 2 as the worst case for minimum requirement. At this late stage of core requirement, we don’t think it’s necessary to differentiate cases with respect of FD/TD separation.
Proposal 2: compromise to the option 2 for HO requirement:
The scenario when handover is performed to a BWP which has different SSB than the one used during measurement should be considered as handover to an unknown cell. Capture the above condition as a note in the Handover related section in TS38.133.

RRC reestablishment/redirection delay with RedCap specific initial BWP
When Redcap specific initial BWP is configured for RA, UE needs to change the BWP after DL synchronization and measurement of new cell, since such BWP change can happen among disjoint BWPs in network system BW, we assume the RRC based BWP switching delay shall be used. UE may need AGC re-settling on the new BWP as well as the RF adjustment, so 6ms is a reasonable value for such BWP switching in our view.
Proposal 3: 
When the Redcap specific initial BWP is configured for RA, extend RRC reestablishment delay by X=6ms.

When the Redcap specific initial BWP is configured for RA, extend RRC connection release with re-direction delay by X=6ms.

Serving cell threshold associated SSB
In serving cell measurement, there is a threshold configured by network to determine if neighbor cell measurement is needed, i.e., s-MeasureConfig for Connected mode. In last meeting, RAN4 agreed that no need to clarify in the TS38.133 that serving cell thresholds of s-MeasureConfig for Connected mode should be checked based on reference SSB measurement. However, we think the definition in RAN2 unclear to use if we don’t have such clarification in RAN4. In RAN2 spec, so far there is nowhere clarified this threshold associated with reference SSB, as duplicated below.
s-MeasureConfig
Threshold for NR SpCell RSRP measurement controlling when the UE is required to perform measurements on non-serving cells. Choice of ssb-RSRP corresponds to cell RSRP based on SS/PBCH block and choice of csi-RSRP corresponds to cell RSRP of CSI-RS.
Since RAN4 agreed to not clarify it in RAN4 measurement requirement, we propose to send LS to RAN2 to confirm that such definition is based on reference SSB.
Proposal 4: Send LS to RAN2 to confirm the serving cell thresholds of s-MeasureConfig for Connected mode should be checked based on reference SSB measurement.
3. Conclusion
In this contribution, we discuss the above remaining issues and corresponding LS [2] for serving cell threshold associated SSB is proposed.
Proposal 1: For UE configured with eDRX in RRC_INACTIVE state in FR1, the TA validation requirements for RedCap CG-SDT shall be revised as,
	Measurement
	FR1

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

	RSRP2
	(T2 – min(640ms, M1*T)) ≤ T2’ ≤ T2

	Note: T is as defined in table 5.1B.2.2-1


Proposal 2: compromise to the option 2 for HO requirement:
The scenario when handover is performed to a BWP which has different SSB than the one used during measurement should be considered as handover to an unknown cell. Capture the above condition as a note in the Handover related section in TS38.133.
Proposal 3: 
When the Redcap specific initial BWP is configured for RA, extend RRC reestablishment delay by X=6ms.

When the Redcap specific initial BWP is configured for RA, extend RRC connection release with re-direction delay by X=6ms.
Proposal 4: Send LS to RAN2 to confirm the serving cell thresholds of s-MeasureConfig for Connected mode should be checked based on reference SSB measurement.
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