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After last meeting, open issues for ePowSav WI have been summarized in [1]. For PEI and paging subgrouping topics, the following open issues are considered as “Company tdocs invited”.
	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.


In this contribution, we discuss the above open issues. Notice that there are also open issues for R2#117-e pre-meeting discussions [Pre117-e][004] (summary in [2]), and those are not covered in this document.
Discussion
OI 1.4: RAN2 has a preference to support PEI with both DRX and eDRX; FFS on potential issues (e.g., PEI and PTW).
We may start from reviewing the design of WUS in LTE. When WUS is applied to eDRX, there are two major enhancements: (1) a longer offset between WUS and the corresponding PO, and (2) a parameter numPO indicating number of PO served by each WUS in a PTW. The descriptions in TS 36.304 Sec. 7.4 are shown below.
	Longer offset
-	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
numPO
-	numPOs = Number of consecutive Paging Occasions (PO) mapped to one WUS provided in system information where (numPOs≥1).
…
For UE using eDRX, the same timeoffset applies between the end of WUS and associated first PO of the numPOs POs for all the WUS occurrences for a PTW.



For PEI, according to RAN’s latest LS on RRC parameters [2], PEI-F_offset has value range of {0, 1, 2, … 16} frames. That is, the longest possible offset between PEI and PO is 160ms, which is comparable to the “short gap” in WUS (40ms or 240ms), but much shorter than the “long gap” (1s or 2s) for WUS with eDRX. Now the question is, should we (ask RAN1 to) introduce longer offset(s) when PEI is applied to eDRX? 
Our understanding is that the “long gap” in WUS is designed for UEs with separate “WUS detector”, that is, main receiver is off during WUS detection, and once WUS is detected, UE needs some time to turn on its main receiver for PO reception. In NR, we have PDCCH-based PEI, which is likely to be received using UE’s main receiver. Therefore, we do not see the need of longer offset between PEI and PO.
Then regarding the parameter of numPO, the shortest paging cycle within PTW is 320ms, which is twice of the longest PEI-PO offset of 160ms. Therefore, we think each PO can have its corresponding PEI and we need not to introduce 
Proposal 1:	We do not introduce eDRX-specific designs for PEI. There is no longer offset between PEI and PO, and there is no parameter like numPO for WUS with eDRX.
OI 1.5: FFS on the detailed NAS signalling between AMF and UE for CN assigned subgrouping. 
The design of NAS signaling for CN-assigned subgrouping between AMF and UE is up to SA2/CT1, RAN2 spec can simply mention CN-assigned subgroup ID is provided by NAS, just like the way we mentioned “PNAS” in TS 36.304.
Proposal 2:	In RAN2 specifications, we simply mention CN-assigned subgroup ID is provided by NAS. The detailed signaling design is up to SA2/CT1.
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.
We believe that signaling between AMF and gNB(s) to inform gNB(s) about the related subgroup information needs not to be described in RAN2 specifications. From RAN2 perspective, gNB shall be able to set corresponding bit in PEI when a subgroup of UEs should monitor PO. We may send LS to RAN3 to trigger RAN3 works if needed.
Proposal 3:	Signaling between AMF and gNB(s) to inform gNB(s) about the related subgroup information needs not to be described in RAN2 specifications.
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.
Yes, we believe that some signaling may be introduced between gNBs to inform each other about the UE’s subgroup for RAN paging, for example, adding a new field of “CN-assigned Subgroup ID” in the RAN PAGING message (TS 38.423). However, this should be discussed in RAN3.
Proposal 4:	Some signaling may be introduced between gNBs to inform each other about the UE’s subgroup for RAN paging, but this should be discussed in RAN3.
OI 1.8: Handling in scenarios where certain gNB within a RNA does not support CN controlled subgrouping.
We do not this is a valid configuration. Our reasons are given below.
· According to TS 38.300 Sec. 9.2.2.3, “the RNA can cover a single or multiple cells, and shall be contained within the CN registration area”. 
· Also, in RAN2#115-e, we agreed that “All the cells within the registration area supports the same number of CN assigned subgroups”.
In other words, if CN assigns subgroup IDs to some UEs, all gNBs in an RNA should support the same number of CN-assigned subgroups, and thus we need not to handle the scenario where certain gNB within a RNA does not support CN controlled subgrouping.
Proposal 5:	It is an invalid configuration to have certain gNB within an RNA does not support CN controlled subgrouping, and thus we need not to handle such scenarios.
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.
Having K=1 means network allocates one bit in the PEI for the concerned PO. According to current PEI configuration and UE capability, PEI with K=1 can be used in three different cases:
1. PEI is used without subgrouping: The whole subgroupConfig is absent. All PEI-capable UEs check the bit in PEI.
2. PEI is used with one subgroup and it is a UEID-based subgroup: The subgroupConfig is present, in which subgroupNumPerPO=1 and Nsg-UEID=1. All UEs supporting UEID-based subgrouping check the bit. However, UEs supporting CN-assigned subgrouping are not covered by the bit and thus monitor legacy paging (In this case, CN does not assign any subgroup ID).
3. PEI is used with one subgroup and it is a CN-assigned subgroup: The subgroupConfig is present, in which subgroupNumPerPO=1 and Nsg-UEID is absent. All UEs supporting CN-assigned subgrouping checks the bit (there is only one CN-assigned subgroup). However, UEs supporting UEID-based subgrouping are not covered by this bit and thus monitor legacy paging.
When K=1, the UE PHY procedure for DCI format 2_7 is the same for all cases. UE reads the PEI bit if it is covered by that bit, otherwise UE monitors legacy paging.
Observation 1:	PEI with K=1 can be used in three different cases: (1) PEI is used without subgrouping, (2) PEI is used with one subgroup and it is a UEID-based subgroup, and (3) PEI is used with one subgroup and it is a CN-assigned subgroup. UE can identify the case and whether it should check the PEI bit according to subgroup configurations.
Proposal 6:	When K=1, the UE PHY procedure for DCI format 2_7 is the same for all cases if UE monitors the PEI. UE monitors PEI if it should check the PEI bit according to subgroup configurations; otherwise, UE monitors legacy paging.
Conclusion
We have the following observation:
Observation 1:	PEI with K=1 can be used in three different cases: (1) PEI is used without subgrouping, (2) PEI is used with one subgroup and it is a UEID-based subgroup, and (3) PEI is used with one subgroup and it is a CN-assigned subgroup. UE can identify the case and whether it should check the PEI bit according to subgroup configurations.
It is proposed to discuss and decide on the following proposals:
Proposal 1:	We do not introduce eDRX-specific designs for PEI. There is no longer offset between PEI and PO, and there is no parameter like numPO for WUS with eDRX.
Proposal 2:	In RAN2 specifications, we simply mention CN-assigned subgroup ID is provided by NAS. The detailed signaling design is up to SA2/CT1.
Proposal 3:	Signaling between AMF and gNB(s) to inform gNB(s) about the related subgroup information needs not to be described in RAN2 specifications.
Proposal 4:	Some signaling may be introduced between gNBs to inform each other about the UE’s subgroup for RAN paging, but this should be discussed in RAN3.
Proposal 5:	It is an invalid configuration to have certain gNB within an RNA does not support CN controlled subgrouping, and thus we need not to handle such scenarios.
Proposal 6:	When K=1, the UE PHY procedure for DCI format 2_7 is the same for all cases if UE monitors the PEI. UE monitors PEI if it should check the PEI bit according to subgroup configurations; otherwise, UE monitors legacy paging.
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