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1 Introduction
In this contribution, we discuss power saving aspects related to DRX cycle length (T) for monitoring paging message. 

2 Discussion
2.1 DRX cycle length of paging message reception
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Figure 1

In the current design [1], default paging DRX cycle and UE specific paging DRX cycle is configured. The length of DRX cycle can be one of rf32, rf64, rf128, rf256. UE monitors PO every paging DRX cycle where DRX cycle length = min (default paging DRX cycle and UE specific paging DRX cycle).

Figure 1 illustrates various paging DRX cycles configured by network and monitoring of paging DRX cycle by UE in RRC_IDLE. Figure 1(a) shows the paging occasions of UE corresponding to default paging DRX cycle. Figure 1(b) shows the paging occasions of UE corresponding to UE specific paging DRX cycle which is negotiated between UE and network. Figure 1(c) shows the actual monitored paging DRX cycle according to current specification [3].
UE may negotiate a longer DRX cycle for power saving. If the UE specific paging DRX cycle is longer than default paging DRX cycle, UE may unnecessarily decode DL TB for paging message in several paging occasions (circled in red in figure 1); UE may unnecessarily acquire SSBs (according to RAN1 power consumption model upto 3SSB bursts needs to be acquired) to decode DL TB for paging message before several paging occasions (circled in red in figure 1). 
Note that this (i.e. decoding DL TB for paging message in paging occasions circled in red) was needed in LTE as SI update/emergency notifications were also included in Paging message in LTE. However, in NR, SI update/emergency notifications are included in short message and not in paging message. Receiving and decoding DL TB and acquiring additional SSB bursts to decode DL TB leads to increased wakeup and hence power consumption. 
One can argue that paging message can be transmitted for the UE in paging occasions circled in red and hence can reduce paging latency. However, given that UE and network has negotiated UE specific paging DRX cycle, monitoring paging message more frequently is not essential and not good for UE’s power consumption.
In case early paging indication is supported, UE may also have to unnecessarily acquire SSBs (according to RAN1 power consumption model upto 3SSB bursts needs to be acquired) to decode DL TB for paging message in several paging occasions (circled in red in figure 1).

Observation:   UE may unnecessarily receive and decode paging message in several paging occasions when UE specific DRX cycle is longer than default DRX cycle.
So we propose that, if UE specific DRX cycle is greater than default DRX cycle, UE monitors PDCCH addressed to P-RNTI for paging message according to UE specific DRX cycle. Note that there is no change to short message monitoring. To be more specific,

If UE specific DRX cycle is greater than default DRX cycle: 

·  UE monitors PDCCH addressed to P-RNTI for Short message in its PO with respect to PF which satisfies (SFN + PF_offset) mod T = (T div N) * (UE_ID mod N), where T = Min (Default DRX Cycle, UE specific DRX cycle); This is same as the current behavior for short message monitoring. 
·  UE monitors PDCCH addressed to P-RNTI for Paging message in its PO with respect to PF which satisfies (SFN + PF_offset) mod T = (T div N) *(UE_ID mod N), where T = UE specific DRX cycle. 
Otherwise,
·  UE monitors PDCCH addressed to P-RNTI for short message and paging message in its PO with respect to PF which satisfies (SFN + PF_offset) mod T = (T div N) * (UE_ID mod N), where T = Min (Default DRX Cycle, UE specific DRX cycle). This is the current behavior.

Note that, if multiple UE specific DRX cycles are configured, UE specific DRX cycle is minimum of all of them in the above description.
Proposal:  If UE specific DRX cycle is greater than default DRX cycle:

· UE monitors PDCCH addressed to P-RNTI for Paging message in its PO with respect to PF which satisfies (SFN + PF_offset) mod T = (T div N) *(UE_ID mod N), where T = UE specific DRX cycle.
3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposals:
Proposal:  If UE specific DRX cycle is greater than default DRX cycle:

· UE monitors PDCCH addressed to P-RNTI for Paging message in its PO with respect to PF which satisfies (SFN + PF_offset) mod T = (T div N) *(UE_ID mod N), where T = UE specific DRX cycle.
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