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1 	Introduction
The discussion on monitoring of paging occasions for CG-SDT was continued at RAN4 #108 [1] and a reply LS was composed to RAN1 and RAN2 [2]. In this contribution, we provide our view on the specification impact to TS 38.133. 
2 	Discussion
2.1 RAN4 agreements and open issues
RAN4 received an LS from RAN2 at RAN4#107 [3], which was not replied at RAN4 #107, as no consensus was achieved. The LS is replicated below.
	1	Overall description
RAN2 has discussed possible clarifications on monitoring of paging occasions for CG-SDT with HD-FDD Redcap UEs based on specification text in RAN2 and relevant sections in RAN1 and RAN4. 
Current RAN2 specifications do not explicitly specify what happens for UEs in half duplex mode if a paging occasion conflicts with a CG-SDT occasion. 
It is RAN2’s understanding that although information pertaining to this can be found in e.g., 38.213, clause 17.2 or in 38.133, clause 5.1B.2.6, the UE is only required to monitor paging for SI change indication in any paging occasion at least once per modification period during SDT if the initial downlink BWP on which the SDT procedure is ongoing is associated with a CD-SSB. 
Similar to connected mode behaviour, since the UE is only required to monitor the paging in any paging occasion at least once per modification period, there should be other paging occasions available (within the modification period) to monitor the paging for SI change even if some of them overlap with the CG-SDT occasion(s). 
Hence, RAN2 would like to ask RAN1 and RAN4 to take the above understanding into account and discuss possible amendment on misalignment between RAN2 specifications and RAN1 and/or RAN4 specifications.
2	Actions
To RAN WG1 and RAN WG4
ACTION: 	RAN2 would like to ask RAN1 and RAN4 to take the above understanding into account and discuss possible amendment on misalignment between RAN2 specifications and RAN1 and/or RAN4 specifications for CG-SDT with HD-FDD Redcap.



At RAN4#107, the following WF [4] was agreed: 
	Companies are encouraged to further study on the following issue:
Sub-topic 1-1: Should there be any network handling to void overlapping of CG-SDT occasions with all paging occasions for a HD RedCap UE?
· Proposals
· Option 1:  NW should not configure CG-SDT occasions overlaps with all paging occasions for a HD RedCap UE. 

Sub-topic 1-2: What if the configured CG-SDT occasions are overlapping with any paging occasions?
· Proposals
· Option 1: The scenario where a paging occasion overlaps with CG-SDT transmission will not happen. 
· Option 2: In case the paging occasions overlap with CG-SDT transmission, the UE is allowed to drop the CG-SDT.
· Option 3: Any paging occasion within the modification period can be used to monitor the paging for SI change. In case the paging occasion always overlaps with CG-SDT transmission, the UE is allowed to drop the CG-SDT. 
· Option 4: It is up to UE implementation whether to monitor the paging during the overlapping paging occasions. 


At RAN4 #107, some companies commented, NW can control CG-SDT transmissions to not overlap with paging occasions for half-duplex mode. Thus, the case of collision between CG-SDT transmission and paging needs not to be considered. There was no consensus to send a Reply LS.
[bookmark: _Hlk143661393]At RAN4 #108, following agreement was achieved [1]:
	Agreement: 
RAN4 will further update requirements for the case of partial collisions of POs with CG-SDT occasions for HD-FDD RedCap UE within the SI modification period based on RAN2 LS
There are no existing RRM requirements for the case when all available POs are colliding with CG-SDT occasions for HD-FDD RedCap UE within the SI modification period.
RAN4 is not planning to cover this scenario in Rel-17 or Rel-18 specifications. 


This agreement for the partial collision case was sent at RAN4 #108 to RAN1 and RAN2, asking their guidance whether the case when all available POs are colliding with CG-SDT occasions for HD-FDD RedCap UE within the SI modification period is a valid scenario [2], hence RAN4 is awaiting feedback from RAN1 and RAN2.
2.2 Specification analysis
Based on RAN2’s understanding on the collision between CG-SDT and paging occasion [3], changes in TS 38.133 are needed. In particular, the following change is needed in subclause 5.1B.2.6 Maximum interruption in paging reception.  
RAN2 has agreed following changes to TS 38.331, clause 5.2.2.2.2 for non ETWS/CMAS capable UEs and for ETWS/CMAS capable Ues. 
	Ues in RRC_INACTIVE while SDT procedure is ongoing shall monitor for SI change indication in any paging occasion at least once per modification period, if the initial downlink BWP on which the SDT procedure is ongoing is associated with a CD-SSB.
…
ETWS or CMAS capable Ues in RRC_INACTIVE while SDT procedure is ongoing shall monitor for indication about PWS notification in any paging occasion at least once every defaultPagingCycle, if the initial downlink BWP on which the SDT procedure is ongoing is associated with a CD-SSB.


The SI modification period is defined in TS 38.331:
	A modification period is used, i.e. updated SI message (other than SI message for ETWS, CMAS, positioning assistance data, and some NTN-specific information as specified in the field descriptions ) is broadcasted in the modification period following the one where SI change indication is transmitted. The modification period boundaries are defined by SFN values for which SFN mod m = 0, where m is the number of radio frames comprising the modification period. The modification period is configured by system information. If H-SFN is provided in SIB1, and UE is configured with eDRX, modification period boundaries are defined by SFN values for which (H-SFN * 1024 + SFN) mod m = 0.


The SI modification period m as part of the BCCH configuration IE is specified in TS 38.331 as follows:
	BCCH-Config field descriptions

	modificationPeriodCoeff
Actual modification period, expressed in number of radio frames m = modificationPeriodCoeff * defaultPagingCycle, see clause 5.2.2.2.2. n2 corresponds to value 2, n4 corresponds to value 4, and so on.


The defaultPagingCycle is the PagingCycle specified in TS 38.331 as follows: 
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And the range for the modificationPeriodCoefficient is as follows:
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Thus, the SI modification period may be as low as m = 32 * 10ms * 2 = 640ms (PagingCycle = 32 radio frames and modificationPeriodCoeff = 2). 
On the other side, a CG-SDT transmission has no upper limit in duration, rather a data volume threshold for initiating SDT transmissions can be configured (32…96 kB) as specified in TS 38.331:
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A CG-SDT transmission will need a TA update in case the TimeAlignment Timer expires. TS 38.331 specifies the range 0.5s…10.24s for the timer, as shown below.
TimeAlignmentTimer information element
-- ASN1START
-- TAG-TIMEALIGNMENTTIMER-START

TimeAlignmentTimer ::=              ENUMERATED {ms500, ms750, ms1280, ms1920, ms2560, ms5120, ms10240, infinity}

-- TAG-TIMEALIGNMENTTIMER-STOP
-- ASN1STOP
In conclusion, the CG-SDT transmission may be as long as the SI modification period or even longer. Thus, the collision scenario between receiving paging and an overlapping CG-SDT transmission is valid and option 1 of issue 1-1 in [2] is not applicable. It will be additional burden for the network to preclude such collisions and resource efficiency is degraded as well. Thus, RAN4 should follow the RAN2 recommendation in the LS [3] and adopt the corresponding changes to TS 38.133. 
RAN4 to follow the RAN2 recommendation in the LS in R2-2304562 and adopt the corresponding changes to TS 38.133. 
RAN4 should hence follow option 3 in issue 1-2 in [2]. The proposed change for clause 5.1B.2.6 is as follows:
For RedCap UE in HD-FDD mode, the UE shall monitor paging for SI change indication in any paging occasion at least once per modification period [2] during SDT if the initial downlink BWP on which the SDT procedure is ongoing is associated with a CD-SSB. In case the determined paging occasion overlaps with the CG-SDT transmission, the UE shall determine another paging occasion in the modification period, else if no paging occasion in the modification period is identified, if a paging occasion overlaps with CG-SDT transmission then the UE shall monitor the paging during the paging occasion. In this case the UE is allowed to drop the CG-SDT transmission. 
The change is implemented in the accompanying CR [4]. 
RAN4 to adopt the following change in clause 5.1B.2.6 Maximum interruption in paging reception:
[bookmark: _Hlk141353649]	For RedCap UE in HD-FDD mode, the UE shall monitor paging for SI change indication in any paging occasion at least once per modification period [2] during SDT if the initial downlink BWP on which the SDT procedure is ongoing is associated with a CD-SSB. In case the determined paging occasion overlaps with the CG-SDT transmission, the UE shall determine another paging occasion in the modification period, else if no paging occasion in the modification period is identified, if a paging occasion overlaps with CG-SDT transmission then the UE shall monitor the paging during the paging occasion. In this case the UE is allowed to drop the CG-SDT transmission. 
3	Conclusions
In this document, Nokia’s view regarding the issue on monitoring of paging occasions for CG-SDT with HD-FDD Redcap as raised by RAN2 [3] is provided.
The following proposals are made:
1. RAN4 to follow the RAN2 recommendation in the LS in R2-2304562 and adopt the corresponding changes to TS 38.133. 
RAN4 to adopt the following change in clause 5.1B.2.6 Maximum interruption in paging reception:
“For RedCap UE in HD-FDD mode, the UE shall monitor paging for SI change indication in any paging occasion at least once per modification period [2] during SDT if the initial downlink BWP on which the SDT procedure is ongoing is associated with a CD-SSB. In case the determined paging occasion overlaps with the CG-SDT transmission, the UE shall determine another paging occasion in the modification period, else if no paging occasion in the modification period is identified, if a paging occasion overlaps with CG-SDT transmission then the UE shall monitor the paging during the paging occasion. In this case the UE is allowed to drop the CG-SDT transmission”. 
For Proposal 2, the companion draft CR is submitted in [5]. 
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