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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
For the collision handling between paging occasions and CG-SDT occasions for HD-FDD UEs, following LSs [1] – [2] are received from RAN2 and RAN4 respectively.
From RAN2 [1]:
	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.




From RAN4 [2]:

	1	Overall description
[bookmark: _Hlk143661393]RAN4 thanks RAN2 for the sent LS R2-2304562 on monitoring of paging occasions for CG-SDT with HD-FDD Redcap UEs. RAN4 discussed the LS regarding RAN2’s understanding on monitoring of paging occasions for CG-SDT with HD-FDD Redcap UEs with respect to the corresponding requirements in RAN4 specifications in 38.133, clause 5.1B.2.6, and reached the following agreement in RAN4#108 meeting:
	Agreement: 
[bookmark: _Hlk145404587]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 
[bookmark: _Hlk145346440]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. 


Based on the above agreement, RAN4 will make the necessary update on clause 5.1B.2.6 in 38.133 to resolve the misalignment issue between RAN2 and RAN4 specifications. 
[bookmark: _Hlk145408350][bookmark: _Hlk145407108]RAN4 kindly asks RAN2 and RAN1 to take the above information into account. Also, RAN4 would like to check with RAN1 and RAN2 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	Actions
To RAN WG2 and RAN WG1: 
ACTION: 	RAN4 kindly asks RAN2 and RAN1 to take the above information into account, and to provide feedback on the raised question.



In this contribution, we provide our views on collision handling between paging occasions and CG-SDT occasions for HD-FDD UEs. The draft reply LS can be found in our companion contribution [3]. 

Discussion
Based on RAN4 reply LS [2], following cases are discussed for HD-FDD RedCap UE:
· [bookmark: _Hlk145405259]Case 1: Partial available POs are colliding with CG-SDT occasions within the SI modification period.
· Case 2: All available POs are colliding with CG-SDT occasions within the SI modification period.
[bookmark: _Hlk145407379][bookmark: _Hlk145405330]It seems RAN4’s understanding that within the SI modification period, there should be other PO that is not colliding with CG-SDT occasion for HD-FDD UE. Correspondingly, a HD-FDD UE does not need to drop the CG-SDT occasions that collides with the PO within the modification period and the HD-FDD UE should/shall select other conflict-free paging occasions to monitor the paging for SI change. It actually means that CG-SDT is prioritized over PO if collision happens for Case 1.  Therefore, RAN4 replied that they will further update requirements for Case 1, but no existing RRM requirements for Case 2 and no plan to cover the Case 2 in Rel-18 or Rel-18. 
[bookmark: _Hlk145350017][bookmark: _Hlk145406748]In addition, for Case 1, it should be clear from RAN4’s reply LS that the HD-FDD UE behavior needs to be changed from “the UE is only required to monitor paging in any paging occasion at least once per modification period during SDT for SI change indication” to “the UE is only required to monitor paging in the paging occasions that do not overlap with any CG-SDT occasion at least once per modification period during SDT for SI change indication.  

Observation 1: Based on RAN4’s reply LS, there will be different handling and UE behaviors for following two cases: 
· Case 1: Partial available POs are colliding with CG-SDT occasions within the SI modification period.
· Case 2: All available POs are colliding with CG-SDT occasions within the SI modification period.

Observation 2: For Case 1 that partial available POs are colliding with CG-SDT occasions within the SI modification period, RAN4’s reply LS indicates that for the collided occasion, the CG-SDT is prioritized over PO. It further specifies that HD-FDD UE shall monitor paging in the paging occasions that do not overlap with any CG-SDT occasion at least once per modification period during SDT for SI change indication.

Observation 3: For Case 2 that all available POs are colliding with CG-SDT occasions within the SI modification period, RAN4’s reply LS indicates that no RRM requirements will be defined for it. 
· It can be understood either gNB avoid configuring all available POs colliding with CG-SDT occasions for HD-FDD RedCap UE within the SI modification period or UE behavior is left to implementation if Case 2 happens.  

However, from our understanding, the intention of RAN2 LS is that a HD-FDD UE is only required to drop the CG-SDT occasion that overlaps with the PO on which the UE decides to monitor the paging. There is no need to have different handling or different UE behaviors for Case 1 and Case 2. The HD-FDD UE behaves as following:
· If the UE decides to monitor the Paging on a PO that overlaps with a CG-SDT occasion, the UE drops the CG-SDT transmission and prioritize the PO on which the UE monitors paging. For other CG-SDT occasions that overlaps with other POs, the UE does not need to drop the CG-SDT transmission.
· If the UE decides to monitor the Paging on a PO that does not overlap with a CG-SDT occasion, the UE does not need to drop other CG-SDT occasions that overlaps with other POs. 
Therefore, for Case 2, even if all available paging occasions within a modification period overlap with CG-SDT occasions, the HD-FDD UE is only required to monitor paging in any paging occasion at least once per modification period. For this case, the UE is allowed to drop the CG-SDT transmission that overlaps with the PO on which the UE monitors paging. As observed, above UE behavior has no restriction on where (any paging occasion) to monitor PO and applies to both Case 1 of partially overlapping and Case 2 of all overlapping.
[bookmark: _Hlk145409298]Observation 4: Based on RAN2’s LS, the intention seems that a HD-FDD UE is only required to drop the CG-SDT occasion that overlaps with the PO on which the UE decides to monitor the paging. In other word, for the collided occasion, PO on which the UE decides to monitor the paging is prioritized over CG-SDT.  
Observation 5: There is no need to have different handling and/or UE behavior for Case 1 and Case 2.
From above observation 1 to observation 5, it seems the understanding between RAN2 and RAN4 is still not aligned (as shown in text with yellow vs. text with cyan). 
Next, we provide our views from RAN1 perspective. 
In current RAN1 specification of TS 38.213, clause 17.2 defines that a HD-FDD UE does not expect to receive both a Type-0/0A/1/2-PDCCH CSS set configuration for PDCCH reception in a set of symbols and dedicated higher layer parameters configuring transmission in the set of symbols. Note that following RAN1 specification applies to HD-FDD UEs in both RRC inactive and RRC connected modes. 
	[bookmark: _Hlk134522615]TS 38.213 V17.5.0 clause 17.2
[Omit irrelevant text]
A HD-UE does not expect to receive both dedicated higher layer parameters configuring transmission in a set of symbols and dedicated higher layer parameters configuring reception in the set of symbols. A HD-UE does not expect to receive both a Type-0/0A/1/2-PDCCH CSS set configuration for PDCCH reception in a set of symbols and dedicated higher layer parameters configuring transmission in the set of symbols.


Therefore, neither Case 1 nor Case 2 will happen based on RAN1’s current specification.  
Observation 6: Current RAN1 specification ensures that neither Case 1 of partially overlapping nor Case 2 of fully overlapping will happen. Current RAN1 specification applies to UE in both RRC inactive (PO vs. CG-SDT) and RRC connected states (PO vs. CG/SP-CSI/Periodic PUCCH/Periodic SRS).  
RAN4 asked RAN1 and RAN2 that 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. From RAN1 perspective, we did not differentiate the cases. If Case 2 can be avoided by gNB’s configuration, then Case 1 can also be avoided by gNB’s configuration given CG-SDT and other UL transmission occasions is configured by dedicated higher layer parameters. In summary, current RAN1 specification indicate that neither Case 1 nor Case 2 is a valid scenario. 
Proposal 1: Send a LS to RAN2 and RAN4 to inform RAN1’s understanding/observations on the misalignment still exist between RAN2 and RAN4. 
Proposal 2: It is not necessary and not preferred to have different handling/behavior for 
· the case of partial collisions of POs with CG-SDT occasions vs. the case of all collisions of POs with CG-SDT occasions
· CG-SDT in RRC inactive mode vs. UL transmissions configured by dedicated higher layer parameters in connected mode
[bookmark: _Hlk146528491]Proposal 3: There is no technical issue found to follow RAN1 specification to avoid such collision cases (for both partially overlapping case and entirely overlapping case) happen. No RAN1 specification change is preferred. 

2. Conclusion
This contribution provides our views on RAN2 and RAN4’s LSs for the collision handling between paging occasions and CG-SDT occasions for HD-FDD UEs. Following are our observations and proposals:
Observations
Observation 1: Based on RAN4’s reply LS, there will be different handling and UE behaviors for following two cases: 
· Case 1: Partial available POs are colliding with CG-SDT occasions within the SI modification period.
· Case 2: All available POs are colliding with CG-SDT occasions within the SI modification period.

Observation 2: For Case 1 that partial available POs are colliding with CG-SDT occasions within the SI modification period, RAN4’s reply LS indicates that for the collided occasion, the CG-SDT is prioritized over PO. It further specifies that HD-FDD UE shall monitor paging in the paging occasions that do not overlap with any CG-SDT occasion at least once per modification period during SDT for SI change indication.

Observation 3: For Case 2 that all available POs are colliding with CG-SDT occasions within the SI modification period, RAN4’s reply LS indicates that no RRM requirements will be defined for it. 
· It can be understood either gNB avoid configuring all available POs colliding with CG-SDT occasions for HD-FDD RedCap UE within the SI modification period or UE behavior is left to implementation if Case 2 happens.  
Observation 4: Based on RAN2’s LS, the intention seems that a HD-FDD UE is only required to drop the CG-SDT occasion that overlaps with the PO on which the UE decides to monitor the paging. In other word, for the collided occasion, PO on which the UE decides to monitor the paging is prioritized over CG-SDT.  
Observation 5: There is no need to have different handling and/or UE behavior for Case 1 and Case 2.
Observation 6: Current RAN1 specification ensures that neither Case 1 of partially overlapping nor Case 2 of fully overlapping will happen. Current RAN1 specification applies to UE in both RRC inactive (PO vs. CG-SDT) and RRC connected states (PO vs. CG/SP-CSI/Periodic PUCCH/Periodic SRS).  

Proposals
Proposal 1: Send a LS to RAN2 and RAN4 to inform RAN1’s understanding/observations on the misalignment between RAN2 and RAN4. 
Proposal 2: It is not necessary and not preferred to have different handling/behavior for 
· the case of partial collisions of POs with CG-SDT occasions vs. the case of all collisions of POs with CG-SDT occasions
· CG-SDT in RRC inactive mode vs. UL transmissions configured by dedicated higher layer parameters in connected mode
Proposal 3: There is no technical issue found to follow RAN1 specification to avoid such collision cases (for both partially overlapping case and entirely overlapping case) happen. No RAN1 specification change is preferred.   
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