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1. Introduction
In RAN2-113e [3], paging collision avoidance in NR was discussed but no agreement was made. There were also the following FFS related to paging collision avoidance:
	1) FFS if we can make the UE behavior predictable for paging collision avoidance
2) It is FFS whether assistance information is needed for paging collision in 5GS side


In this contribution, we discuss our preferred solution for paging collision avoidance in NR and address the above FFS points.

2. Discussion
2.1 Preferred Solution for NR
There was a discussion on different solutions proposals to avoid paging collision in NR and the following was noted in RAN2-113e [3]:

Before deciding whether solution 3 or 2b are needed in addition to solution 1, let us re-visit the available solution options. Table 1 summarizes the solutions to solve paging collision.
Table 1: Details of different proposals to address paging collision

	Option
	Details
	Issues
	Specs and Functionality Impact

	1
	UE detects paging collision and requests core network (CN) for a new 5G-GUTI.
	Paging collision may happen again due to cell reselection and the UE needs to request for new 5G-GUTI. If there are frequent cell-reselections, the paging collision may happen frequently and the process of requesting new 5G-GUTI needs to be repeated. 

Also it’s not certain that the available 5G-GUTIs at AMF can avoid the paging collision.
	Only impacts NAS and possibly no impact to RAN2 specs. 

	2a
	When UE detects paging collision, it calculates Alternative UE_ID and indicates to CN that it would like to use Alternative UE_ID for PF/PO calculation.
	Similar to Option 1, paging collision may happen again after cell reselection and the process of proposing new Alternative UE_ID needs to be repeated.

Using the Alternative UE_ID will change the legacy way of calculating PF/PO.
	In addition to NAS impact, also impacts 38.304 to derive Alternative UE_ID and NG-AP signalling to include UE Identity. 

	2b
	When paging collision is detected, a UE_ID derived from “IMSI+offset” value is used.
	There might be cases that different configurations with IMSI+offset value could not solve every PO collision case, and there seems no difference compared with Option 1.


	Impacts NAS and 36.304 

	3
	RAN repeats paging on consecutive POs for Multi-SIM UEs and UE monitors the two networks alternately.
	There may be a slight increase in paging load but considering the low probability of paging collision, it’s not significant.
	No spec impact, possible NAS impact to report Multi-SIM capability.


As described in Table 1, Option 2b was proposed for EPS in SA2 as it has the least specification impact. To have a similar solution in NR requires changes to NGAP signalling in addition to RAN specifications. Having a uniform solution in EPS and NR cannot be the only reason to have a solution similar to Option 2b as Option 1 solves the paging collision issue with minimum specification impact. As paging collision is a low probability issue, there is no need to have a combined “Option 1 with Option 2b” solution. 

Observation 1: A solution similar to Option 2b in NR has heavy functionality and specification impact hence no need to have a combined “Option 1 with Option 2b” solution. 

Hence Option 1 is the preferred solution for NR. When the new 5G-GUTI does not solve the PO collision, it’s up to UE and NW implementation to resolve paging collision (Option 3). There is no need to have any further optimization on top of that. 
Observation 2: Option 1 is the preferred solution to address paging collision for NR. When Option 1 does not solve paging collision, it’s up to UE and NW implementation to resolve the paging collision.

2.2 Assistance information for paging collision 
It is not clear what assistance information actually refers. Below is a collection of “assistance information” that different contributions suggested:
1. UE providing required offset [4], possibly PF_Offset.
2. UE includes more details on the collision such as POs on the other SIM as well as suggested resolution [5]

3. UE knows POs in multiple SIMs and hence UE can decide 5G-S-TMSI more properly to avoid potential multiple times requests [6]

4. UE providing “pattern of availability” [7]

5. UE providing a set of alternate UE_IDs and specifying preferred UE_ID for intra-PLMN cases [8]

As explained in Section 2.1, paging collision is a low probability issue and can be solved by reallocation of 5G-GUTI. If at all the new 5G-GUTI does not solve the PO collision, it can be left to UE and NW implementation to resolve the paging collision. Hence, there is no need for any assistance information as it will have heavy impact on functionality and specifications.
Observation 3: No need for any assistance information to solve paging collision.

2.3 Predictability of UE behaviour 

If there is a paging collision at the UE, UE may decide the simplest solution option to solve the paging collision. We don’t see any motivation to define the UE behaviour. Defining the UE behaviour may introduce workload on specifying test cases and unwanted behaviour for example if UE is required to solve the paging collision in LTE first but there is no valid offset to IMSI, then the paging collision can’t be solved.
Observation 4: No need to have predictable behaviour on how UE selects one of the two RATs/NWs to address the paging collision issue.

2.4 Summary 

Considering the observations into account, we propose the following:

Proposal 1: Option 1 is the preferred solution to address paging collision for NR. No need to have a combined “Option 1 with Option 2b” solution.
Proposal 2: No need for any assistance information to solve paging collision for NR.
Proposal 3: No need to have predictable behaviour on how UE selects one of the two RATs/NWs to address the paging collision issue.
3. Conclusion

In this contribution, we have discussed the solution options to address paging collision issue for NR and addressed the FFS points from the last RAN2 meeting. We made the following proposals:
Proposal 1: Option 1 is the preferred solution to address paging collision for NR. No need to have a combined “Option 1 with Option 2b” solution.
Proposal 2: No need for any assistance information to solve paging collision for NR.
Proposal 3: No need to have predictable behaviour on how UE selects one of the two RATs/NWs to address the paging collision issue.
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