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Abstract of the contribution: it provides interim conclusion for KI#2.
1.  Discussion

The PO collision issue also exist in NR. What’s more, NR allows more flexible PO configuration in time, e.g. the PF-offset. PF-offset is per cell specific, which allows each cell to configure own offset of paging frame. 

In the following example, multi-USIM device camps on cell1 for USIM1 and cell2 form USIM2, and finds PO collision between USIM1 (i.e. PO in SFN0) and USIM2(i.e. PO in SFN1). Then the CN reallocates the UE_ID for USIM2, which leads the PO UE monitoring in cell2, is changed from SFN1 to SFN4.   

Figure-1 PO Collision Reoccur after Cell Re-selection in synchronization network
However, after multi-USIM device performs cell re-selection for USIM1, multi-USIM device camps on cell3 for USIM1. Although there is synchronization between cell1 and cell3, cell3 is configured with PF-offset=1, which shift the PO UE monitoring one radio frame later. As shown in the above figure, the multi-USIM device needs to monitor the PO in SFN1 for USIM1 in Cell3. Then the PO occurs issues reoccur.
Observation1: PO/PF calculation in NR is quite different from LTE, more complicated with more input parameters and more flexible, especially with regard to RF offset. 
Observation2: Paging collision for NR may happen but disappear when the UE inter cell mobility.
In RAN’s reply, the options for Paging collision are catergorized as follows:

	-  Option 1: UE -requested 5G-GUTI reassignment for one USIM using the Mobility Registration Update. However, it should be noted the 5G-GUTI is systematically reassigned by the network during the Mobility Registration Update procedure (as of Rel-15). It is proposed for 5GS only. [Solution #14; Solution#20]
-  Option 2: Changes related to the UE_ID (UE Identity Index) that is used for calculation of PF/PO only:
-    Option 2a  Calculation of PF/PO by using an Alternative UE_ID I. The UE ID sent in the paging message is not impacted by this Alternative ID that is only used for PO/PF calculations Proposed for both EPS and 5GS.[Solution #15]
-    Option 2b  Calculation of PF/PO by using a UE_ID which is derived from IMSI+offset value. The offset value is negotiated between UE and MME. Proposed for EPS only. [Solution#16]
-    Option 2c  Calculation of PF/PO based on MUSIM Assistance Information which can carry either a paging policy selector in RAN or an Alternative ID (like in the solution above) or a pattern of availability (e.g. specific SFN Slots/ DRX cycles). [Solution #17]
-  Option 3 Repeating paging in the RAN on consecutive POs. for MUSIM devices. [Solution #18]


With regard to the per cell’s PF-offset, it cannot totally fix the Paging collision in NR but is capable to reduce the collision probability. Some static or semi-static UE_ID offset defined for EPS case is not better than the updated 5G-GUTI, since after UE_ID offset reallocation, the Paging collision may still re-occurs after inter-cell mobility. However, as Option1, according to 5G-GUTI update, it lower Paging collision ratio and has least impact on 5GS. Option1 is recommended to the case of 5GS.
Proposal1: It is proposed option1 as the basis for paging reception in 5GS when the paging collision is detected.

2.  Text proposal 

It is proposed to capture the following into TR 23.761.
START OF CHANGE
8.2
Conclusions for Key Issue #2: Enabling Paging Reception for Multi-USIM Device
Editor's note:
To be completed.

Based on the evaluation in clause 7.2 the following interim conclusions are agreed for the baseline functionality:

-
For paging reception in EPS when the paging collision is detected, the following principles are agreed:

-
Upon the UE detecting paging collisions between two networks, the UE initiates a TAU procedure to the MME of one network, to request an IMSI offset.

-
UE may provide an IMSI offset to MME during TAU procedure.

NOTE: Details on the request e.g. offset range will be defined during the normative phase.
-
The MME returns an IMSI offset to the UE in the TAU Accept.

-
During CN paging delivery, the MME provides to the RAN the UE_ID which is derived based on the IMSI and the IMSI offset. RAN and UE use the UE ID as the IMSI to calculate the PF/PO.

-
For paging reception in 5GS when the paging collision is detected, the following principles are agreed:

- Upon the UE detecting paging collisions between two networks, the UE initiates a Mobility Registration procedure to the AMF of one network. A new 5G_GUTI is allocated by the AMF as described in clause of 6.12.3 in TS 33.501[12]. When to trigger the Mobility Registration and selecting which network to trigger the Mobility Registration is left to the UE implementation.
Editor's note: This conclusion needs to be confirmed in RAN plenary
END OF CHANGES
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