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1 Introduction
The following open issues were left in the previous RAN2 #116-bis meetings [1] on paging subgrouping and paging early indication:

	OI 1.4: RAN2 has a preference to support PEI with both DRX and eDRX; FFS on potential issues (e.g., PEI and PTW).
OI 1.5: FFS on the detailed NAS signalling between AMF and UE for CN assigned subgrouping. 

OI 1.6: When AMF has assigned a UE with a Paging subgroup, some signaling should be supported between AMF and gNB(s) to inform gNB(s) about the related subgroup information for paging a UE in RRC_IDLE/RRC_INACTIVE. Exact information is FFS. The message(s) and associated design are up to RAN3.

OI 1.7: It is FFS when a UE in RRC_INACTIVE has been assigned by CN a Paging subgroup, whether some signaling should be introduced between gNBs to inform each other about the UE’s subgroup for RAN paging.

OI 1.8: Handling in scenarios where certain gNB within a RNA does not support CN controlled subgrouping
OI 1.9: When K=1, the PEI configuration can be either (1) subgroupConfig is absent (i.e., PEI without subgrouping) or (2) subgroupConfig is present and subgroupNumPerPO=1. FFS if UE PHY processing for DCI format 2_7 is the same.



And the following agreements were made in the previous RAN1 #107-bise meetings:

	Agreement

For PEI-O location determination:

· Range of PEI-F_offset, in unit of frame, is [image: image2.png]{0,1,





· Range of firstPDCCH-MonitoringOccasionOfPEI-O, in unit of symbol, is decided as one of the following alternatives:

· Alt-1: The same value range as firstPDCCH-MonitoringOccasionOfPO 




In the meanwhile, [Pre117-e][004][ePowSav] PEI is hotly discussed on issues on a lot of open issues on OI 1.7/9. In this contribution, we provide some views on remaining open issues on OI 1.4/8 while we leave OI 1.5/6 to CT1 and RAN3. 
2 Discussion
2.1 PEI for e-DRX
We saw people’s enthusiasm to support PEI with e-DRX. There are still some questions for us to consider. The first question is about the PEI offset. An offset value is configured before the starting of PO to provide UE sufficient time for receive and decode power saving signal/channel which involves AGC adjust and synchronization from the sleep. And RAN1 has decided the value range of PEI offset. We are not sure whether the value range can be applied to e-DRX UE as well since e-DRX may need more time from a long sleep. And we also noticed that in in LTE WUS designing for paging, different offsets are configured for DRX and e-DRX UEs, we are wondering whether we will configure different offsets for DRX and e-DRX UEs in NR. Since the offset issue is decided in RAN1, and we are not sure whether RAN1 can spare some time for the offset discussion. 
	The WUS configuration, provided in system information, includes time-offset between end of WUS and start of the first PO of the numPOs POs UE is required to monitor. The timeoffset in subframes, used to calculate the start of a subframe g0 (see TS 36.213 [6]), is defined as follows:

-
for UE using DRX, it is the signalled timeoffsetDRX;
-
for UE using eDRX, it is the signalled timeoffset-eDRX-Short if timeoffset-eDRX-Long is not broadcasted;

-
for UE using eDRX, it is the value determined according to Table 7.4-1 if timeoffset-eDRX-Long is broadcasted




Additionally, in Rel-15 wake-up signal design, the UE can be configured to support 1-to N mapping for WUS monitoring for e-DRX in PTW monitoring. The motivation for 1-to N mapping is for UEs configured with e-DRX with stronger power saving requirements but relaxed latency requirement to use one WUS for the subsequent multiple POs monitoring. In R17 PEI designing, one PEI can be configured to indicate up to 4 PO(s) in a PF for different UEs to save PEI signalling. We are wondering the 1 to N mapping can be supported in NR as well. That needs further discussion in RAN2.

Considering the very limited time left for the WI, we suggest not to pursue PEI for e-DRX at least at this late stage.
Proposal 1 RAN2 is suggested not to pursue PEI for e-DRX at least at this late stage.
2.2 gNB interoperability for PEI 
gNB interoperability for PEI comes from the contribution [3], i.e., when the anchor gNB is a non-supporting gNB, whether the UE’s paging subgrouping related information is forwarded or not. When the anchor gNB of a UE is a non-supporting gNB, it will page the UE in the legacy way and will not forward the UE’s paging subgrouping related information, e.g., CN-assigned subgroup ID, UE’s capability of PEI, along with the forwarded paging message to its neighbouring gNBs. Therefore, when a UE roam to none-anchor gNB which is PEI capable will not be able to monitor PEI successfully as the gNB will not apply PEI to UE since it fails to receive the UE’s paging subgrouping related information in a forwarded paging message. 

We admit there is a problem if we do not pay attention to gNB interoperability. But we first want to clarify whether it is a valid case in the real deployment. In our understanding, the gNBs within a RNA will be updated simultaneously to support PEI. If not, a similar solution can be adopted as for NGAP Mobility Restriction List which was captured in TR38.300 as below. Obviously, RAN3 has noted that the loss of information at XnAP mobility and has a solution on the table. So we do not see there is a problem for it.
	If NG-RAN nodes with different versions of the XnAP or NGAP protocol are deployed, information provided by the 5GC within the NGAP Mobility Restriction List may be lost in the course of Xn mobility. In order to avoid such loss of information at Xn handover or UE context retrieval due to a source NG-RAN node or an old NG-RAN node not able to recognise the entire content, the source NG-RAN node or the old NG-RAN node may provide an 5GC Mobility Restriction List Container to the target NG-RAN node or the new NG-RAN node, containing the Mobility Restriction List as received from the 5GC. The target NG-RAN node or the new NG-RAN node shall use the information contained in the 5GC Mobility Restriction List Container as the Mobility Restriction List, except for the Serving PLMN and the Equivalent PLMNs, which the NG-RAN node shall use from the XnAP Mobility Restriction List. The 5GC Mobility Restriction List Container may be propagated at future Xn handover and UE context retrieval.


Proposal 2 RAN2 does not see an issue for gNB interoperability for PEI and suggests to solve it by NW implementation or leave it to RAN3.
3 Conclusions

Based on the discussion, our proposals are provided as follows: 
Proposal 1 RAN2 is suggested not to pursue PEI for e-DRX at least at this late stage.
Proposal 2 RAN2 does not see an issue for gNB interoperability for PEI and suggests to solve it by NW implementation or leave to it RAN3.
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