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1	Introduction
In the last NR Ad-hoc meeting, RAN 1 has respectfully asked RAN 2 to clarify the following [1]:
· 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.
This contribution answers the questions that are addressed by RAN 1.
2	Discussion
 As in LTE, paging in NR is expected to be triggered by the network in the following cases [2]:
1. To inform the UEs in RRC Idle/RRC Inactive Connected about an incoming call or data message.
2. To indicate a system information change.
3. [bookmark: _GoBack]To indicate Public Warning System alerts (like ETWS, CMAS, etc.)
The minimum size of the paging message is summarized in Table 1 for each case.
	Case #
	Description
	Minimum size of the paging message

	1
	1 UE is paged with S-TMSI / IMSI
	40 bits / 64 bits

	2
	Option 2a: paging message does not specify which system information is changed.
	1 bit

	
	Option 2b: paging message indicates whether Minimum SI or a specific SI message is changed.
	1 bit (for Minimum SI) + # of SI messages

	
	Option 2c: paging message indicates whether Minimum SI or a specific SIB message is changed.
	1 bit (for Minimum SI) + # of SIBs

	3
	Taking LTE as baseline for PWS indications
	1 bit



For the case 2, we assume for NR that the paging message might be enhanced to indicate whether Minimum SI or a specific SIB is changed (Option 2c). Considering that Minimum SI would comprise similar information to LTE MIB, SIB 1 and SIB 2, the number of remaining SIBs is 19 (SIB 3 to SIB 21) if LTE is taken as reference [2]. As such, 20 bits could be needed to indicate system information change in Option 2c.
Hence, the minimum content size for a single paging message depends on whether any UE needs to be paged or whether there are any other indications (like system information change, PWS, etc.). It could be at the minimum of 8 bits (considering ASN.1 encoding) if UEs are not to be paged but some indication is and in the extend of 48 bits in case 1 UE is to be paged.
As for the second RAN 1 question, the requirement on the number of UEs that need to be able to be paged within a certain time period could be assumed as a baseline to be the same as in LTE. That is the NR shall support the maximum number of UEs that can be paged in LTE per cell which is 16 (maxPagingRecords/PO) * 4 (PO/RF) * 100 (RF/s) = 6400 paging records/s ie., UEs/s. By calculating with the above S-TMSI (40 bits) and IMSI (64 bits) sizes, this results roughly to 256 kbps and 410 kbps bitrates for the paging channel, respectively. These numbers could be used as maximum rate for the paging channel design in NR even though it could be the most unlikely each UE would need to be paged by IMSI.
Conclusion
In this contribution, we have answered the questions raised by RAN 1 on paging requirements. The following is proposed:
Proposal 1: RAN 2 to reply for the RAN 1 LS on paging requirements as follows:
· The minimum size of the paging message is 
· 48 bits or 72 bits if an RRC Idle or an RRC Inactive UE is paged for an incoming call or data message with S-TMSI or IMSI, respectively 
· Roughly 20 bits for system information modification
· 1 bit for PWS indications but the paging message is still 8 bits in the minimum

· The number of UEs that need to be able to be paged in NR per cell is 6400 UEs/s which gives a paging channel data rate of roughly 256kbps and 410kbps following S-TMSI or IMSI paging, respectively.
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