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1 Introduction
This document discusses the RAN1 LS to RAN2 (in R1-1701495) with the following questions:


In the past ad-hoc meeting, the following agreements on paging were achieved:
2 Discussion
2.1 Paging contents
In LTE, the paging message as defined in 36.331 may include a list of 1 to 16 paging records (a paging record either includes 40 bits for S-TMSI or up to 88 bits for IMSI, and 1 bit for paging domain) and includes 6 bits in total for additional notifications (SI modification, ETWS, CMAS, EAB parameter modification, redistribution and eDRX SI modification indication). 

This means that there could be a paging message as small as 7 bits, when there is no paging record.

If there is a paging record, there would be the need to include at list the UE ID and probably the number of paging records. Assuming the NG core UE ID is at least 40 bits, 1 bit for the indication that there is a paging record list and 4 bits to indicate the paging record list size, i.e. 45 bits plus the notification bits. This is only a minimum as the UE ID might be larger, this depends on the choice of SA/CT WGs.
Proposal 1: Answer to RAN1 that the paging message could be around 8 bits without any paging record, and at least 53 bits when there is a paging record , but the exact minimum number will depend on UE ID size determined by SA/CT WGs.
2.2 Paging capacity

In LTE, it is possible to configure every radio frame as paging frame, and subframes 0, 4, 5 and 9 as paging subframes. Since PCCH is mapped to PCH which is mapped to PDSCH, it is possible to reach the maximum size of the paging message. This means that it is possible to transmit 48 UE IDs in paging messages per radio frame, i.e. 4800 UE IDs per second. In principle, it is possible that all the UE IDs are different so that effectively 4800 UEs are paged per second.

However, the paging capacity may largely be unused. With a LTE Rel-8 reference requirement to support 200 connected UEs for a 5MHz carrier, it seems rather unlikely that so many UEs are really paged. If all connected UEs remain connected only for 10s, that would mean that for 5MHz, there would be 20 UEs paged per second. Scaled to a 200 MHz carrier, that would be 800 UEs paged per second. If UEs stay connected longer, the required paging capacity would be less.
In LTE, since PCH is mapped to PDSCH, there isn't any strong limitation on the message size.  If 4800 UEs paged per second would in the future become not sufficient, it could be sufficient to extend the paging message with a new paging record list only including the IDs of later release UEs that support the extended paging message. If RAN1 would do a similar design for NR, there might not be any need to determine the required paging capacity for NR.

NR has specific requirements in terms of capacity, e.g. a density of 1 UE/m2. However, this doesn't easily translate into a paging requirement as it doesn't say how long UEs remain active and how many UEs can be active at the same time. Supposing 10% of UEs can be active at the same time, that would be 100 000 UEs connected per km2. If they only stay connected for 10s, that would be 10 000 UEs to be paged per second. Whether that is really necessary is questionable, but that could be a indicative information.

Proposal 2: Ask RAN1 whether PCH will be mapped to PDSCH and if so, whether there would really be any limitation on the number of UEs to be paged in a period of time.
3 Conclusion

We make the following proposals:

Proposal 1: Answer to RAN1 that the paging message could be around 8 bits without any paging record, and at least 53 bits when there is a paging record, but the exact minimum number will depend on UE ID size determined by SA/CT WGs.

Proposal 2: Ask RAN1 whether PCH will be mapped to PDSCH and if so, whether there would really be any limitation on the number of UEs to be paged in a period of time.
A draft response LS is provided in [2]
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RAN1 respectfully asks RAN2 to clarify the following:


The minimum content size for a single Paging message; and


The requirement on the number of UEs that need to be able to be paged within a certain time period and the scenario.
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