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Introduction 
This paper discusses an enhancement for network to page UEs capable of cross-slot scheduling separately from those that do not, enabling more power savings for the former.
Discussion
Since all new features after Rel-15 are optional, we expect there will be some Rel-17 UEs not capable of supporting PEI. For those UEs, we think cross-slot scheduling for paging reception is a viable option for them to use to save power. First, it is a mandatory feature since R15 (see TS38.213 and [2]). Second, if a gap (i.e. k0) of sufficient width is configured between paging DCI and paging PDSCH, those UEs can implement two-stage wakeup, i.e. UE consumes only a fraction of the power compared to legacy reception of paging DCI and paging PDSCH in the same slot. And it can help save additional power by skipping PDSCH if there is no paging message for it. This is the same technique how PDCCH-based DCP saves UE power. 
Another factor to consider is that it may take a while for PEI to reach wide deployment, like other R16/17 power saving features. Before that happens, cross-slot scheduling can be used as an interim solution to achieve UE power savings.   
Observation 1.	Cross-slot scheduling for paging message, which is a mandatory feature since R15, can be a good power-saving option for UEs not capable of supporting PEI or for all UEs before PEI is deployed.
Although cross-slot scheduling for PDSCH is a mandatory feature since R15, UEs may indicate in capability signaling whether they have been interoperability tested (IOT) or not [2]. A R17 UE incapable of supporting PEI may also indicate it is not IOT for cross-slot scheduling. As a result, if network configures cross-slot scheduling, there can be potential coexistence problem if these two types of UEs share the same PO and have pages at the same time. That is because network can’t schedule different PDSCH (k0=0 vs k0>0) with a single paging DCI. 
Observation 2. 	There can be UEs have not been IOT for cross-slot scheduling. They cannot share the same PO with UEs configured for cross-slot scheduling. 
There can be different options to handle this issue. For example, when network enables cross-slot scheduling, it can configure a separate set of POs for UEs capable of cross-slot scheduling from rest of UEs. Then network always knows what value of k0 to use when a UE is paged.
In NR, paging frames (PF) and paging occasions (PO) are determined by the following formulae:
· 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
where T is the DRX cycle of UE, N is the number of PFs per DRX cycles, and Ns is the number of POs per PF. From these formulae, we can see that there are two possible ways to configure separate POs: one is through paging frames and the other is through paging occasions. 
Due to multi-beam operations in NR, the possible values of Ns may be restricted, depend on the configuration of paging search space. For example, the value of Ns is restricted to ‘1’ or ‘2’ if paging and SIB1 share the same search space; ‘2’ can be configured only if the periodicity of SS/PBCH is 5ms. The value of Ns can be ‘1’, ‘2’ or ‘4’ if paging and SIB1 do not share the same search space. On the other hand, there is no restriction on how paging frames may be configured, as there is a wider range of possible values of N to configure, as well as paging frame offset to configure to avoid overlapping PF/POs in case when network configures the N parameters for the two types of UEs as integer multiples of each other . We therefore think configuring separate paging frame parameters (nAndPagingFrameOffset in PCCH-Config) is a better approach.    
Proposal 1.  	Network configures a separate nAndPagingFrameOffset in PCCH-Config for UEs that support cross-slot scheduling, when it configures k0>0 for paging message. 
Conclusion
Based on the above analysis, we’d recommend RAN2 to discuss and adopt the following proposals:
Observation 1.	Cross-slot scheduling for paging message, which is a mandatory feature since R15, can be a good power-saving option for UEs not capable of supporting PEI or for all UEs before PEI is deployed.
Observation 2. 	There can be UEs have not been IOT for cross-slot scheduling. They cannot share the same PO with UEs configured for cross-slot scheduling. 
Proposal 1.  	Network configures a separate nAndPagingFrameOffset in PCCH-Config for UEs that support cross-slot scheduling, when it configures k0>0 for paging message.
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