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1 Introduction

RAN2 has the following agreements on RAN2#AH 1801.

Agreement:

1
From RAN2 understanding for paging in multi-beam operation TX beam sweeping can be performed in paging occasion. Paging transmission from each TX beam is not repeated for RX beam sweeping at UE.
Agreements:
1
Idle mode/inactive mode DRX cycle configuration in NR should take the default DRX cycle parameter in LTE as baseline.

2
The maximum idle/inactive mode DRX value in NR should be 2.56s.
NR IDLE/INACTIVE mode paging DRX takes LTE as baseline. However, NR paging for IDLE/INACTIVE UE have to be sent via beam sweeping. The duration of every paging occasion in NR lasts longer than that in LTE while the number of symbols of a paging message in time domain in NR, which is up to SS BLOCK structure, is less than that in LTE. In order to keep NR paging capacity at the same level as LTE, we have 2 ways, containing more UE IDs in a paging message or setting more POs in frequency domain for NR paging.
2 Discussion
Response driven paging was contributed by some companies. The solutions use hashed UE ID or Paging Group Indicator, etc., which is much shorter than S-TMSI to page UE. As a result, the solutions make a paging message have the ability to contain more UE IDs while bring false paging as well. In order to solve false paging, the solutions provide ways to reconfirm the paged UE by accessing the network. Many delegates concern the solutions with extra UE power consumption and access resource consumption. 
Proposal1: RAN2 evaluate the response driven paging mechanism carefully.
In LTE, IMSI is used to derive PO as follows. 

PF is given by following equation:

SFN mod T= (T div N)*(UE_ID mod N)

Index i_s pointing to PO from subframe pattern defined in 7.2 will be derived from following calculation:

i_s = floor(UE_ID/N) mod Ns

-
T: DRX cycle of the UE. 
-
nB: 4T, 2T, T, T/2, T/4, T/8, T/16, T/32, T/64, T/128, and T/256.

-
N: min(T,nB)

-
Ns: max(1,nB/T)

-
UE_ID: IMSI mod 1024, if P-RNTI is monitored on PDCCH.

As a result, PO delivers a little part of IMSI implicitly.
S-TMSI is used usually in paging message to page UE. [2] provides a way to reduce the size of UE ID in paging message by utilizing PO. In brief, the solution uses part of S-TMSI to derive PO and the other part of S-TMSI in paging message. Another way to reduce some bits from S-TMSI in paging message is to compress MMEC part of S-TMSI. Currently MMEC in S-TMSI is 8 bits. Eight bits MMEC can support a NB to address the destination MME in up to 256 MMEs. While a NB connects to much less than 256 MMEs, we can use less bits for MMEC in paging message. For instance, a NB connects to less than 8 MMEs, 3 bits to enough to address the destination MME. The NB can broadcast a mapping table from MMEC to compressed MMEC and page UE with compressed MMEC and M-TMSI.
Proposal2: RAN2 study the ways without false paging to reduce the size of the UE ID in paging message.
Due to beam sweeping, NR’s PO duration lasts longer than LTE while NR IDLE/INACTIVE mode paging DRX takes LTE as baseline. So NR has less POs in time domain in a paging DRX cycle than LTE. Expanding PO in frequency domain is the only way to get more POs. [3] provides a solution to expand POs in frequency domain based on multiple SSBs in frequency domain.
Proposal3: Expand PO in frequency domain to enlarge paging capacity for NR.
3 Conclusion

In this contribution we analyzed NR paging transmission issue, and provide the following proposal:
Proposal1: RAN2 evaluate the response driven paging mechanism carefully.
Proposal2: RAN2 study the ways without false paging to reduce the size of the UE ID in paging message.
Proposal3: Expand PO in frequency domain to enlarge paging capacity for NR.
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