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Introduction
RAN3 received a LS from RAN2 in [1] with the agreements that RAN2 has made for the NR UE Power Saving Enhancement work item. 
RAN2 made the following agreements in RAN2#113bis-e:
We adopt Network controlled subgrouping (based on individual UE characteristics, not specified or limited to paging prob as EUTRA, possibly with additional randomization)
If the network chooses to not provide specific subgrouping information, there will be configuration option where subgrouping can be supported by randomization (by UE-ID). 
RAN2 made the following agreements in RAN2#114-e:
The following is supported:
CN is responsible for allocating UEs to UE paging subgroups based on UE characteristics
Use same UE subgroups when in RRC_IDLE and RRC_INACTIVE

RAN2 then asks us to consider the above agreements for our “future work” on NR UE Power Saving Enhancement, however RAN3 has no ongoing work to consider for this topic, since the WI for NR_UE_pow_sav_enh-Core does not involve RAN3 WG. Therefore, the required action to RAN3 in the LS is unclear.
Nevertheless, we will try in this contribution to expose the background of this topic and present the forthcoming RAN3 impacts that are needed to support the RAN2 work for NR UE subgrouping paging.
Discussion
The current RAN2 work on “subgrouping” for paging enhancements is similar to the E-UTRA group wake-up-signal (GWUS) mechanism that has been specified during the Rel-16 CIoT work item. RAN3 was involved during that time to add signalling support for the paging WUS assistance information over S1-AP/NG-AP, in the form of WUS paging probabilities [2][3].
The current Rel-17 discussion seems to be an NR equivalent of the E-UTRA G-WUS, with the same motivation to group UEs according to their waking up probabilities to avoid false paging wake-up alarms. This issue corresponds to when a UE receives a Paging message that is not intended for that UE while it is monitoring the same Paging Occasion (PO) with other UEs; or when the network escalates the paging in the complete TA after the UE has not responded to the first paging attempt in the last used cell because the UE has moved to another cell (due to e.g. mobility).
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Fig.1: G-WUS in LTE, the values of the PP are specified in [2]
By grouping UEs into paging subgroups, the network can be aware of this grouping information that will be used during the Paging process, so that the UE will not receive false paging alarms and cause unnecessary UE power consumption. Thus, we can see a parallel mechanism between Rel-17 paging subgrouping and Rel-16 G-WUS, where the network configures the paging probabilities based on UE traffic information (the first listed RAN2#114-e agreement in the LS), and the core network would inform the RAN node about the configured paging subgroups, so that the node knows which paging group the UE needs to monitor. 
Observation 1: It can be understood that similarly to Rel-16 GWUS, the motivation for Rel-17 paging subgrouping is to avoid sending the NR UE false paging alarms by grouping the UEs into paging subgroups. Both seem to follow the same mechanism of information chain UE-> CN ->RAN.
With this comprehension and considering the agreements listed in the RAN2 LS, the following assumptions would need to be considered by RAN3:
· Signalling the subgrouping classes for NR power saving requires updates to NG-AP Paging. It is assumed that the current WUS assistance information IE in [3] would not be re-used for this purpose, since CT1/SA2 haven’t yet agreed on how the network assigns a group number to the NR UE. Also because the first agreement from RAN2#113bis-e listed in the LS “…not specified or limited to paging prob as EUTRA”
· To enable group signalling with RAN paging for RRC inactive UE, the sub-grouping information needs to be signalled during the initial context setup from CN to RAN.
· In split gNB architecture, since it is the gNB-DU that is responsible of the paging, the paging sub-grouping info should be signalled during F1 Paging message.

Two draft CRs to NG-AP and F1-AP are proposed in [4] and [5], respectively, to include the above points with FFS marks. We can assume that the full details require further inputs from RAN2 and CT groups. For the way forward, since we don’t have any TU allocated for this topic in RAN3, we propose to endorse these CRs in a dedicated agenda for other WI(s) affecting RAN3, such as in the basket agenda 30.x 
Proposal 1: Since RAN3 has no dedicated TUs for NR power saving, but there are RAN3 impacts identified that would require further coordination and input from other groups, it is proposed to endorse the CRs in [4] and [5], and continue the discussion in the basket AI.
On another note, similarly to E-UTRA WUS, a solution is needed to limit the usage of this NR WUS equivalent to the last used cell ID to reduce the number of unnecessary transmissions for the network and also to leverage on the outcome of the past RAN2/RAN3/SA2 discussions (which have spanned many e-meetings). Therefore, we recommend sending a reply LS to RAN2 informing that RAN3 sees that, similarly to E-UTRA WUS, NR WUS should also only be used in the “last visited” cell ID. 
Proposal 2: NR WUS should be used only in the last visited cell ID to achieve the same results as in LTE WUS. A draft LS is proposed in [6]
Conclusions and Proposal
Observation 1: It can be understood that similarly to Rel-16 GWUS, the motivation for Rel-17 paging subgrouping is to avoid sending the NR UE false paging alarms by grouping the UEs into paging subgroups. Both seem to follow the same mechanism of information chain UE-> CN ->RAN.
Proposal 1: since RAN3 has no dedicated TUs for NR power saving, but there are RAN3 impacts identified that would require further coordination and input from other groups, it is proposed to endorse the CRs in [4] and [5], and continue the discussion in the basket AI.
Proposal 2: NR WUS should be used only in the last visited cell ID to achieve the same results as in LTE. A draft LS is proposed in [6]
Draft CR to NG-AP in [4]. Draft CR to F1AP in [5].
LS Reply to RAN2 in [6].
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