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Discussion and decision
1 Introduction

This contribution discusses the key functionality associated with RAN-initiated paging, as explained in [1], considering the agreements taken in the NR SI phase for which the references from TR 38.804 are shown below. 
The UE in RRC_IDLE and RRC_INACTIVE states may use Discontinuous Reception (DRX) in order to reduce power consumption. While in RRC_IDLE the UE monitors CN-initiated paging, in RRC_INACTIVE the UE is reachable via RAN-initiated paging and CN-initiated paging. RAN and CN paging occasions overlap and same paging mechanism is used. The UE monitors one paging occasion per DRX cycle for the reception of paging as follows:

-
Paging DRX cycle length is configurable;

-
A default DRX cycle for CN paging is configurable via system information;

-
A UE specific DRX cycle for CN paging is configurable via UE dedicated signaling;

-
A RAN node can configure a UE with a DRX cycle for RAN paging. This configuration can be UE specific.

-
The number of paging occasions in a DRX cycle is configurable via system information;

-
A network may distribute UEs to the paging occasions based on UE id when multiple paging occasions are configured in the DRX cycle.

-
Paging occasion can consist of multiple time slots (e.g. subframe or OFDM symbol). The number of time slots in a paging occasion is configurable via system information.

-
A network may transmit a paging using a different set of DL Tx beam(s) or repetitions in each time slot.

NOTE 1:
FFS for the content of paging (e.g. paging message or paging indicator) when paging is transmitted using beam sweeping.

NOTE 2:
Transmission mechanism of paging in each time slot is up to RAN1 decision.
2 Discussion
2.1 UE ID used in the paging message
RAN2 would need to discuss which UE ID is included in the paging message when triggering a RAN-initiated paging: a RAN-configured UE ID (e.g. like resumeID in LTE) or a CN-configured UE ID (e.g. like S-TMSI or IMSI in LTE). SA3 provided the input for the paging initiated by RAN node that "the MME should be in control of the S-TMSI in order to ensure frequent updates of the S-TMSI" in the LTE LS [1]. Therefore, we suggest to also use a RAN-configured UE ID when sending a RAN-initiated paging over the NR radio interface.
Proposal 1. For RAN-initiated paging, the gNB uses a RAN-configured UE ID within the paging message when notifying a given UE to initiate its access.

3 UE behaviour upon paging reception
RAN2 agreed in NR SI that a UE in RRC_INACTIVE also monitors CN-initiated paging, and is reachable via both RAN-initiated paging and CN-initiated paging; however RAN2 has not discussed the corresponding UE behaviour.

Case 1 When a UE in RRC_INACTIVE receives a paging message initiated by the RAN (i.e. including a RAN-configured UE ID), the UE could use the activation procedure to enter into connected mode (which refers to the RRC procedure that transitions a UE from RRC_INACTIVE to RRC_CONNECTED). Note that the RAN requires to have a stored UE AS Context in order to use the RAN-initiated paging message.
Case 2 When a UE in RRC_INACTIVE receives a paging message initiated by the CN (i.e. including a CN-configured UE ID), the UE could do as follow:

Option a. use the activation procedure to become RRC_CONNECTED (similar to case 1 above) or,

Option b. move into RRC_IDLE and use the "connection setup" procedure to become RRC_CONNECTED. 
The option (a) would mean that the stored UE AS Context is still available in RAN even when CN triggered the paging; however the option (b) would mean that the stored UE AS Context is not available in the RAN when the CN triggered the paging (i.e. the gNB released the UE AS Context without informing the UE). In our understanding the option (b) is preferable for NR design i.e. CN-initiated paging is only used to page a UE in RRC_INACTIVE when UE was not persistently reachable via the RAN-initiated paging; and for the unreachability corner cases, the RAN should autonomously release the S1-AP connection of the UE indicating so to the MME. On other hand, if companies preferred to enable RAN-initiated paging via AMF using CN-initiate paging, as explained in [3], option (a) may be preferable.
Proposal 2. When a UE in RRC_INACTIVE is paged including its RAN-configured UE ID, the activation RRC procedure is triggered due to paging to become RRC_CONNECTED from RRC_INACTIVE.
Proposal 3. FFS if a UE in RRC_INACTIVE is paged including its CN-configured UE ID, UE enters into RRC_IDLE and triggers the RRC connection setup procedure due to paging to become RRC_CONNECTED. 
3.1 DRX cycle used when in INACTIVE
During NR SI phase, it was agreed that a gNB can configure a DRX cycle for a UE in RRC_INACTIVE via dedicated RRC signaling. We could assume that NR design will have similar behaviour as in LTE, where the DRX cycle might be configured to the UE via dedicated signaling (controlled by RAN or CN depending on if it were provided over RRC or NAS respectively) and/or broadcast signaling. Note that from the UE side, the shortest of the configured DRX cycles would be used.
Proposal 4. A UE in RRC_INACTIVE uses the shortest paging DRX configured to the UE via dedicated signaling provided by RAN and/or CN, and via broadcast signaling by the RAN.

It would be important to discuss which values of the DRX cycle are desirable for the gNB to configure a UE in RRC_INACTIVE via RRC dedicated signaling. The options for the DRX cycle values are the following: 
Option a. Same values as it is used for RRC_IDLE (e.g. 32, 64, 128, 256 rf).

Option b. Power of 2 values which are multiple of the ones used for RRC_IDLE (e.g. 1, 2, 4, 8, 16, 32, 64, 128, 256 rf). 
Option c. Any value (multiple or not of the values used for RRC_IDLE).
Our preference is to enable (b) understanding that UE in RRC_INACTIVE might benefit to have shorter DL reachability delays than UEs in RRC_IDLE.
Proposal 5. A gNB can configure a UE in RRC_INACTIVE via RRC dedicated signaling with a DRX cycle that have values that are power of 2 and multiple of the DRX cycle used for RRC_IDLE (e.g. if a UE in RRC_IDLE were configured with 32, 64, 128, and 256 rf, a UE in RRC_INACTIVE would be configured with 1, 2, 4, 8, 16, 32, 64, 128, and 256 rf).
4 Conclusion

The proposal captured are the following:
Proposal 1.
For RAN-initiated paging, the gNB uses a RAN-configured UE ID within the paging message when notifying a given UE to initiate its access.
Proposal 2.
When a UE in RRC_INACTIVE is paged including its RAN-configured UE ID, the activation RRC procedure is triggered due to paging to become RRC_CONNECTED from RRC_INACTIVE.
Proposal 3.
FFS if a UE in RRC_INACTIVE is paged including its CN-configured UE ID, UE enters into RRC_IDLE and triggers the RRC connection setup procedure due to paging to become RRC_CONNECTED.
Proposal 4.
A UE in RRC_INACTIVE uses the shortest paging DRX configured to the UE via dedicated signaling provided by RAN and/or CN, and via broadcast signaling by the RAN.
Proposal 5.
A gNB can configure a UE in RRC_INACTIVE via RRC dedicated signaling with a DRX cycle that have values that are power of 2 and multiple of the DRX cycle used for RRC_IDLE (e.g. if a UE in RRC_IDLE were configured with 32, 64, 128, and 256 rf, a UE in RRC_INACTIVE would be configured with 1, 2, 4, 8, 16, 32, 64, 128, and 256 rf).
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