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1	Introduction
This contribution summarizes the documents submitted to the following AI in RAN2#113bis-e:
8.3.2	Paging collision avoidance
This agenda item may use a summary document (decision to be made based on submitted tdocs).
Including discussion on enhancement(s) to address the collision due to reception of paging when the UE is in IDLE/INACTIVE mode in both the networks associated with respective SIMs [RAN2]
Inclduing discussion on RAN2 impacts of the paging collision solution (e.g. whether UE assistance information is needed, whether of solution 1+2b or solution 1+3 is supported for NR, etc.)
Including discussion on whether RAN2 can make the UE behaviour predictable for paging collision avoidance
[bookmark: _Ref178064866]2	Discussion
The proposals from contributions submitted to 8.3.2 are listed within boxes throughout this document. Proposals may be listed twice when touching upon different topics and may not be in the same order as in their original documents.
2.1	RAN2 impacts of the paging collision solution
For EPS, the following remaining aspects for the solution on paging collision were proposed:
For the PO/PF calculation, include the UE_offset to the UE_ID calculation formula.[19]
No additional modification for the eDRX case.[19]
It is thus beneficial to clarify the exact behaviour for EPS case.
Clarify which approach is used in EPS solution for paging collision:  an additional offset in the SFN and PO calculation or an addition offset in UE_ID calculation.
No additional modification is needed on the EPS solution for paging collision for the eDRX case.
For 5GS, on which solution to adopt for the paging collision issue, some contributions mention that paging repetition (Option 3) does not need to be pursued in RAN2. 
For Option3, UE reports the paging collision issue by AS signaling is not considered in R17.[1]
RAN2 should exclude Solution 3 for PO collision avoidance.[4]
Option 2b and Option 3 are not adopted as independent solutions or as complementary solutions to Option 1.[2]
RAN2 to rule out RAN-based solutions (paging repetition, up to UE implementation, scheduling gap) that impact on RRC or NGAP that are not in the scope of this WI.[6]
Furthermore, it seems there is no particular discussion heavily promoting Option 3 as a solution for this issue. Hence, it can be proposed to not consider such solution in RAN2.
Paging repetition as a solution for paging collision issue (Option 3) is not considered.
On the particular solution to be adopted, despite additional considerations, the proposals seem to gravitate between solution 1 and solution 2b:  
RAN2 confirms that 5G-GUTI reassignment (solution 1) could be used for paging collision avoidance and no additional assistant information is needed.[17]
Option 1 is the preferred solution to address paging collision for NR. No need to have a combined “Option 1 with Option 2b” solution.[10]
5G-GUTI reallocation (option1) is preferred for 5GS paging collision avoidance from RAN2 point of view. [8]
RAN2 to endorse Solution 1 (5G-S-TMSI re-assignment via NAS), which is effective and suffices for paging collision avoidance in 5GS.[6]
Option 1 for UE-requested 5G-GUTI reassignment is adopted as paging collision avoidance solution for 5GCS.[2]
Option 1 (UE-requested 5G-GUTI reassignment) is used for 5GS, no other assistant information from UE is needed.[3]
It is not necessary to specify any enhancement to address the paging collision problem for NR and the paging collision problem for NR can be left to UE implementation. If a standardized solution is needed to solve the paging collision problem, CN-based solution 1 should be adopted.[18]
RAN2 uses Option 2b to solve the paging collision issue in 5GS.[12]
Paging collision can be solved with Solution 1 and Solution 2b.[4]
‎RAN2 to inform SA2 that for 5GS, a multi-SIM UE is required to use NAS signalling to report a paging collision instance along with the UE assistance info e.g., a required offset.[13]
In order to have a common solution to the paging collision problem, the same approach as decided for EPS should be used to 5GS case, as well. That is, an offset is included to the SFN and PO formulas in TS 38.304. [15]
Wait for the requirements from SA2 on Assistant information before introducing option2b and option3 in RAN.[1]
A LS can be sent to SA2 to clarify the requirements of Assistant information, the possible AS impact can also be mentioned for different alternatives to help SA2 understand RAN2 consideration.[1]
For NAS based solutions, RAN2 to consider a new ID offset parameter which is added to 5G-S-TMSI in PO calculation. The AMF allocates this along with GUTI and the UE can request a range for the value of this parameter.[7]
For NAS/AS based solutions, AMF informs the paging collision problem and any additional information to the gNB.[7]
RAN2 to consider introducing different PF/PO offset(s) which are used by UE(s) that report paging collision problem to the NW.[7]
Therefore, RAN2 could select between solution 1 or solution 2b as a baseline to address the paging collision in 5GS, further aspects can be discussed later once a baseline is selected.
To select a baseline solution for paging collision for 5GS between 5G-GUTI reassignment (Solution 1) or inclusion of offset to PO formulas (Solution 2b).
Apart from the general discussion on the 5GS solution above, some additional considerations were done below for E-UTRA/5GC:
RAN2 confirm that E-UTAN connected to 5GC scenario is also in the WID scope for paging collision avoidance.[1]
For paging collision avoidance in E-UTAN connected to 5GC scenario, NR solution can be the baseline. The details can be discussed further.[1]
It is suggested thus to confirm those aspects in RAN2.
RAN2 to confirm that E-UTRAN connected to 5GC scenario is also in the WID scope for paging collision avoidance. NR solution is the baseline for this case.
Some further proposals raised miscellaneous aspects: 
reply to SA2 about RAN2’s preference on paging collision issue for 5GS.[8]
Evaluate the possibility to minimize the MuSIM device power consumption by coordinating the paging occasions.[11]
RAN2 to consider solutions where a gNB resolves paging collision by providing additional POs for the MU-SIM devices that have reported paging collision.[13]
For the NAS based procedure, the RAN can get the updated UE_ID for the RAN paging occasion calculation with the legacy signaling and procedure.[19]
Such aspects seem to not require immediate action and/or depend on the discussion on the baseline above, hence it is suggested to not capture proposals for those aspects in this summary.
2.2	IDLE vs INACTIVE handling
For IDLE vs INACTIVE handling of paging collision solutions, there were proposals stating that such differentiation between the solutions for IDLE and INACTIVE case are not needed, while some proposals also hint that a differentiation is needed between those two cases:
For NR, RAN2 tend to have a unified solution for RRC_IDLE and RRC_INACTIVE on paging collision avoidance.[1]
CN based paging collision avoidance solution is equally applicable for Idle and Inactive mode UEs. There is no need for RAN based approaches to address paging collision in Inactive mode.[2]
From paging occasion perspective, if the NAS-based scheme can solve the Idle+Idle state collision, it can also be used for the Idle+Inactive/Inactive+Inactive paging collision scenario.[19]
NAS Signalling message reporting paging collision should also include assistance information for Network action to avoid paging collision.[5]
RAN2 to consider supporting assistance information in RRC signalling to avoid paging collision on transition to RRC_INACTIVE state.[5]
One possible way forward could be to consider that paging collision avoidance solution is equally applicable for IDLE and INACTIVE state UEs, but also indicate that additional aspects related specifically to one of the RRC states can be discussed.
The paging collision avoidance solution is equally applicable for IDLE and INACTIVE state UEs. Additional aspects related to only RRC_IDLE or RRC_INACTIVE are not precluded.
2.3	On the need for UE assistance information
For UE assistance information, some proposals highlight that no assistance information is needed in RRC:
No need for any assistance information to solve paging collision for NR.[10]
The paging collision is a very low probability issue and RAN2 shall make the solution as simple as possible.[19]
From RAN2 side, the AS level assistance information is not needed, whether NAS level Assistance information was needed shall be determined by SA2/CT1.[19]
If needed, an assistance information for paging collision avoidance is expected to be defined in NAS. It is up to SA2 group to decide on the need and usage of this information.[15]
Some other proposals state that alignment with SA2 is required or suggest that such assistance information can be optional:
A LS can be sent to SA2 to clarify the requirements of Assistant information, the possible AS impact can also be mentioned for different alternatives to help SA2 understand RAN2 consideration.[1]
Wait for the requirements from SA2 on Assistant information before introducing option2b and option3 in RAN.[1]
MUSIM UE may optionally provide assistance information to network to resolve paging collision since involved networks are not coordinated.[2]
An optional assistant information can be provided by the UE to the network for solving paging collision. [8]
Some proposals also consider the use of UE assistance information via NAS or RRC (some proposals do not state a preference on NAS vs RRC):
MUSIM UE can provide suitable assistance information to its Network which can help the Network to provide a non-conflicting paging configuration.[16]
RAN2 to discuss the actual content of the assistance information that can be provided by UE to NW to help resolve MUSIM paging collision.[16]
The UE should provide an indication to inform the network about the paging collision when paging collision is detected.[9]
UE needs to send assistant information to help the network to make the right decision for PO adjustment.[4]
Option 1 (UE-requested 5G-GUTI reassignment) is used for 5GS, no other assistant information from UE is needed.[3]
Send a new updated response LS to SA2s LS [2] to SA2 and RAN3 with current status in RAN2 related to the outstanding questions/comments in the previous reply LS on MuSIM [3]. It is also proposed to include a proposal for a NAS based UE assistance signaling to avoid the issue of paging collisions.[11]
The message to carry the indication should depend on the selected solution. If NAS solution is selected, RAN2 should specify the required NAS-AS interaction corresponding to the solution.[9]
In the NAS report of paging collision problem, the UE can include additional information for the resolution, such as suggested PO or GUTI offset, to help determine a new PO for the UE.[7]
RAN2 to inform SA2 that for 5GS, a multi-SIM UE is required to use NAS signalling to report a paging collision instance along with the UE assistance info e.g., a required offset.[13]
NAS Signalling message reporting paging collision should also include assistance information for Network action to avoid paging collision.[5]
Access Stratum in the MUSIM UE builds assistance information, when needed, for paging collision avoidance and provides same to NAS to signal to the network.[2]
UE sends a RRC message seeking paging assistance from the network when it can’t solve the paging collision by itself.[14]
RAN2 discuss to introduce assistance information together with high prioritized options, i.e. 1, 2b, 3 for the paging collision avoidance.[12]
For assistance information, a preferred offset value or related information helping the decision of offset should be transferred from UE AS to UE NAS.[12]
RAN2 to consider supporting assistance information in RRC signalling to avoid paging collision on transition to RRC_INACTIVE state.[5]
Given the diversity above, a general proposal could be to discuss whether a UE assistance information is added or not.
[bookmark: _Hlk68669738]RAN2 to discuss whether a UE assistance information is introduced to avoid paging collision.
2.4	UE predictable behaviour for paging collision avoidance
On the UE behaviour for paging collision avoidance, the following proposals were raised suggesting that such behaviour should not be specified:
No UE behavior predictable for paging collision avoidance is needed.[3]
No need to have predictable behaviour on how UE selects one of the two RATs/NWs to address the paging collision issue.[10]
It’s hard to make the UE behaviour predictable. On the paging collision detection and reporting, it can be left to the UE implementation.[19]
RAN2 confirms selecting which networks to trigger paging collision avoidance is up to UE implementation. Specific rule to make predictable UE behavior is not necessary.[17]
No prioritization rule or preference or selection policy is imposed by the network on the UE for RAT/Network selection for paging collision avoidance.[2]
The UE should be able to select the best network for changing the paging occasion based on UE implementation.[11]
RAN2 will not specify how to avoid paging collision in advance. [8]
While some other proposals suggest that this behaviour should be specified:
UE behaviour on collision handling from the time of collision detection until it is resolved by network should be specified.[5]
RAN2 should coordinate with SA2 on which layer triggers UE AS to start paging collision detection and reporting.[1]
RAN2 needs to make it more clear when UE triggers paging collision avoidance and the priority of two RATs/networks.[4]
UE needs to trigger paging collision avoidance before the exact time of PO overlapping occurs.[4]
Adjusting of NR PO has higher priority than LTE to avoid complexity.[4]
RAN2 specify rules (e.g. after how many anticipated collisions) for a UE to declare paging collision and seek network’s assistance.[14]
Paging collision is defined as inability to receive paging in two (or more) systems irrespective of if a direct overlap of the paging occasions exists, assuming finite retuning time between the two Systems.[14]
UE transmits the paging collision indication to network B if no response is received for a while (one timer) after transmitting the paging collision indication to network A. Therefore, the time duration should be specified for UE to reselect another network for paging collision indication.[14]
RAN2 discuss the impending Paging collisions of a UE that is (to be) released to RRC Inactive state by the network and RAN2 should decide when (i.e. before or after transitioning to RRC Inactive) this UE may seek network’s assistance for the same.[14]
To monitor SI change, if the UE’s own paging occasion collides with the PO of other USIM, UE shall monitor for SI change indication in any paging occasion at least once per modification period or in every DRX cycle. Similarly, for ETWS or CMAS capable UEs in RRC_IDLE or in RRC_INACTIVE state.[14]
Even though some details are provided above on how such UE behaviour can be specified, it could be sufficient for now to confirm whether such UE behaviour will be specified or not.
RAN2 to decide whether the UE behaviour for paging collision avoidance should be predictable. 

3	Conclusion

Simpler proposals (could be attempted to be confirmed by e-mail during RAN2#113bis-e)
Proposal 2	No additional modification is needed on the EPS solution for paging collision for the eDRX case.
Proposal 3	Paging repetition as a solution for paging collision issue (Option 3) is not considered.
Proposal 5	RAN2 to confirm that E-UTRAN connected to 5GC scenario is also in the WID scope for paging collision avoidance. NR solution is the baseline for this case.

Proposals that may require more discussion (roughly sorted based on possible controversy and/or priority).

Proposal 4	To select a baseline solution for paging collision for 5GS between 5G-GUTI reassignment (Solution 1) or inclusion of offset to PO formulas (Solution 2b).
Proposal 7	RAN2 to discuss whether a UE assistance information is introduced to avoid paging collision.
Proposal 6	The paging collision avoidance solution is equally applicable for IDLE and INACTIVE state UEs. Additional aspects related to only RRC_IDLE or RRC_INACTIVE are not precluded.
Proposal 8	RAN2 to decide whether the UE behaviour for paging collision avoidance should be predictable. 
Proposal 1	Clarify which approach is used in EPS solution for paging collision:  an additional offset in the SFN and PO calculation or an addition offset in UE_ID calculation.
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