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1 Introduction
In this contribution, we discuss two issues, 1) how to determine UE_ID and 2) how to support SI update for extended DRX cycle.

2 Discussion
2.1. UE_ID for eDRX
In the existing paging design UE_ID i.e. 5G-S-TMSI mod 1024 is used for determining the PF and PO, where

· SFN for the PF is determined by:

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

· Index (i_s), indicating the index of the PO is determined by:

i_s = floor (UE_ID/N) mod Ns
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Figure 1
The maximum value of 'N' is 256. The maximum value of 'Ns' is 4. There are 1024 POs in DRX cycle. So using UE_ID which is 10 LSBs of 5G-S-TMSI, UEs with different value of UE_ID can be distributed into different PFs and POs. An example is shown in Figure 1.

In case of extended DRX cycle, the maximum value of ‘N’ is 1024 as maximum value of T is 1024. In this case the maximum number of POs in DRX cycle is 4096. Using the equation, UE_ID: 5G-S-TMSI mod 1024, UEs can be mapped only to 1024 POs and other POs will remain unused. 

For example, let’s say N = T and T = 1024. In this case all UEs will have same PO index i.e. i_s = 0 as (UE_ID/1024) mod Ns is always zero for UE_ID between 0 to 1023 even if Ns is > 1. 

The issue can be simply resolved by using 12 LSBs of 5G-S-TMSI for determining UE_ID. If extended DRX cycle is configured, UE_ID is given by 5G-S-TMSI mod 4096.

Proposal 1:    If extended DRX cycle is configured, UE_ID is given by 5G-S-TMSI mod 4096.
2.2. SI update for eDRX

Figure 2 shows SI (System Information) update mechanism in LTE. According to TS 36.331 [1],

-   If UE NOT configured to use DRX cycle longer than modification period (MP) receives paging message with systemInfoModification in MP K, the UE starts acquiring updated SI from beginning of the next MP (i.e., MP K+1).

- If UE configured to use DRX cycle longer than modification period receives paging message with systemInfoModification-eDRX in eDRX acquisition period (eAP) N, the UE starts acquiring updated SI from boundary of the next eAP (i.e., eAP N+1).
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Figure 2. SI update mechanism in LTE
In the latter case, we note that given length of eAP is 2621.44s which is larger than 43 min, the maximum latency from reception of paging message to SI update is same with the length of eAP. In other words, after UE configured to use DRX cycle longer than modification period receives paging message with systemInfoModification-eDRX, the UE may wait more than 43 min to update SI.

Observation 1. In LTE, after UE configured to use DRX cycle longer than modification period receives paging message with systemInfoModification-eDRX, it may wait more than 43 min to update SI.

According to TS 38.331 [2], in NR, MP-based SI update for normal DRX UEs is defined in same manner with LTE. Meanwhile, SI update for eDRX is not defined yet, RAN2 should discuss how to support SI update for UEs configured to use DRX cycle longer than modification period. For them including eDRX UEs, we prefer to reuse systemInfoModification-eDRX indication from LTE, but it is included in short message rather than paging message.

Proposal 2. For SI update of UEs configured to use DRX cycle longer than modification period, systemInfoModification-eDRX is included in short message. 
To address the issue in observation 1, we assume on-demand SI request in NR can be used. In other words, upon receiving short message with systemInfoModification-eDRX, UE can trigger on-demand SI request. More details can be discussed in future.   
Proposal 3: For SI update of UEs configured to use DRX cycle longer than modification period, on-demand SI request is reused. Details and further enhancements are FFS.
3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposals:
Proposal 1:    If extended DRX cycle is configured, UE_ID is given by 5G-S-TMSI mod 4096.
Observation 1. In LTE, after UE configured to use DRX cycle longer than modification period receives paging message with systemInfoModification-eDRX, it may wait more than 43 min to update SI.

Proposal 2. For SI update of UEs configured to use DRX cycle longer than modification period, systemInfoModification-eDRX is included in short message. 
Proposal 3: For SI update of UEs configured to use DRX cycle longer than modification period, on-demand SI request is reused. Details and further enhancements are FFS.
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