[bookmark: OLE_LINK137][bookmark: OLE_LINK138]3GPP TSG-RAN WG2 Meeting #101bis		R2-1805113
Sanya, China, 16th – 20th April 2018

Agenda Item:	10.4.5.6
Source: 	MediaTek Inc.
Title:  	Paging Record Size in NR

Document for:	Discussion and decision
[bookmark: OLE_LINK39][bookmark: OLE_LINK38][bookmark: OLE_LINK37]Introduction
RAN2 received LS from SA2 [1] regarding the length of 5G-S-TMSI, stating that
SA2 would kindly like to ask RAN WGs whether it is possible to extend the encoding space for the 5G-S-TMSI from 40 bits to e.g. 48 bits?
In this contribution, we discuss the possibility of extending the encoding space for the 5G-S-TMSI. Moreover, we study the supported number of paging records carried by each paging message, considering the extended 5G-S-TMSI and the higher connection density in NR.
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Encoding space for 5G-S-TMSI
The 5G-S-TMSI is structured as follows:
<5G-S-TMSI> := <AMF Set ID> <AMF Pointer> <5G-TMSI>
The AMF (Access Management Function) Set ID and AMF Pointer are each 4-bit long in its current definition. The AMF Set ID is deemed too small to support the number of network slices and connection density. For example, if 2000 AMF sets are to be supported as proposed in [2], 12 bits (8 more bits) are needed for AMF Set ID. Therefore, we shall follow SA2 suggestion to extend the encoding space for the 5G-S-TMSI.
Proposal 1:	Extend the encoding space for the 5G-S-TMSI according to the number of AMF sets to be supported. Send response LS to SA2.
Note: In LTE, the network may initiate paging using IMSI if S-TMSI is not available due to a network failure. Similarly in NR, a globally unique 5G Subscription Permanent Identifier (SUPI) shall be allocated to each subscriber in the 5G System [3], and it may be used for paging in NR if 5G-S-TMSI is not available.
A corresponding draft LS to SA2 is provided in [4].
Paging record list in a paging message
As in LTE, multiple paging records may be contained in a NR paging message. The paging record list should be large enough so that most UEs to be paged can receive the paging records. In LTE, at most 16 paging records can be carried in one paging message. In NR, this number can be determined based on the paging record size and intended maximum bandwidth (number of RBs) for a paging message. 
Consider the following example:
· In a slot, 10 symbols are used for slot-based transmission (i.e., first 2 symbols for DL control and the last 2 symbols for UL control & gap), then each RB carries 192 encoded bits.
· For paging messages, coding rate of ~0.16 is assumed to achieve good coverage.
· As suggested by SA2, each paging record has 48 bits (before channel coding), and 24-bit CRC is used for the paging message.
· If 24 RBs (~5 MHz) are used, each PO can carry 14 paging records. If 48 RBs (~10 MHz) are used, each PO can carry 30 paging records. If 96 RBs (~20 MHz) are used, each paging message can carry 60 paging records; in this case the transport block size (TBS) of paging message is 2904 bits, approaching the 3000-bit TBS limit suggested by RAN1 [5].
Note: Due to beam forming in NR, time domain radio resources may be used to repeat the same paging message on different beams. Here we assume that a slot is transmitted using one beam, that is, paging message on another beam is transmitted in another slot.
Based on the discussion, we have the following proposal for RAN2:
Proposal 2:	Determine the maximum number of paging records in each paging message based on the paging record size and intended maximum bandwidth (number of RBs) for a paging message.
Conclusion
Proposal 1:	Extend the encoding space for the 5G-S-TMSI according to the number of AMF sets to be supported. Send response LS to SA2.
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