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1      Introduction

RAN1 has sent LS to RAN2 to ask the following questions [1]: 
· Minimum content size for a single paging message.

· The requirement on the number of UEs that need to be able to be paged within a certain time period
In this contribution, we would like to have simple discussion in order to respond the LS.  
2      Discussion
Minimum content size for a single paging message:

Minimum content size for a single paging message can be estimated only based on LTE at the moment. Paging message contains the following information as defined [2]: 

· PagingRecordList (from 1 to max 16)
> S-TMSI or IMSI (40/64 bits)

> CN-domain (1bit)

· System information modification (1bit)

· ETWS indication (1bit)

· CMAS indication (1bit)

· Redistribution indication (1bit)

· System information modification with eDRX (1bit)
The minimum content size for a single paging message is derived from the case when a single UE is paged by S-TMSI. Note IMSI is a subscriber’s native ID so paging with IMSI is rare case in order to avoid an intruder to identify or track the subscriber. CN-domain may not be needed for NR if paging from the circuit domain is not supported in NR. System information modification may or may not be needed depending on the design of system information update procedure. However with the assumption NR SFN is longer than LTE SFN, e.g. 20bits SFN in NR, system information modification with eDRX may not be needed. ETWS/CMAS indication would be still needed in NR even though ETWS/CMAS may not be deployed in the first NR system. Redistribution indication may be still needed in NR if we apply similar idle mode UEs’ distribution mechanism to NR. In summary, the minimum content size for a single paging message is around 44bits (S-TMSI + system information modification + ETWS/CMAS indication + redistribution indication). However if we want to consider paging is sent with IMSI although it is rare case, the size is around 68bits. 
[Proposal1]: Based on LTE the minimum content size for a single paging message is around 44bits in typical case.

Number of UEs that need to be able to be paged within a certain time period:
Based on LTE there is no such a requirement on the number of UEs that need to be able to be paged within a certain time period. However based on the LTE paging mechanism, we can only estimate some number of UEs to be able to be paged within a certain time period, which should be dependent on the network configurations as follow. 
· PF is given by following equations [3]: 

SFN mod T= (T div N)*(UE_ID mod N)
T: Paging DRX cycle


nB: configurable from 4T to T/32


N: min (T, nB)

With the above equation, the maximum number of radio frames for PF would be up to all radio frames within the paging DRX cycle (e.g. T is configured as rf128 and nB is configured as T) and the minimum number of radio frames for PF would be up to 1/32 radio frames within the paging DRX cycle (e.g. T is configured as rf128 and nB is configured as T/32). Number of subframes in PF is from 1 to 4 depending on Ns and the number of UEs in paging message is from 1 to 16. So depending on the network configurations, the number of UEs to be able to be paged within the paging DRX cycle (e.g. 1.28s) is: 
· From : 32 = 32 (number of PFs) * 1 (number of paging subframes in PF) * 1 (number of UEs in paging)

· To: 8192 = 128 (number of PFs) * 4 (number of paging subframes in PF) * 16 (number of UEs in paging)

[Proposal2]: Based on LTE depending on network configurations, the number of UEs to be able to be paged within the paging DRX cycle (e.g. 1.28s) is varied from 32 to 8192. 
3      Conclusions

In this contribution, we discussed the minimum content size of a single paging message and the number of UEs to be paged within a certain time period and the following proposals are made. If agreeable, RAN2 is also asked to see the corresponding draft response LS [4].
[Proposal1]: Based on LTE the minimum content size for a single paging message is around 44bits in typical case.
[Proposal2]: Based on LTE depending on network configurations, the number of UEs to be able to be paged within the paging DRX cycle (e.g. 1.28s) is varied from 32 to 8192.
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