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1	Introduction
This document is the report of the following email discussion:
[AT115-e][043][ePowSav] Paging Subgrouping (Nokia)
	Scope: Objective is to arrive at conclusions (CB for confirm) and specify Open issues for non-concluded points. 
	1) Progress the capabilities discussion and handling of non-support, 2) Progress the architecture. Produce an agreeable generic Message sequence chart. Refine aspects of AMF, gNB and UE role and tasks in more detail (what AMF and gNB shall do and may do, what UE shall do). 3) Outline the options for how to map from CN assigned subgroup to L1-indicated subgroup. 
	Provision of assistance information is not included for now.
	Intended outcome: Report
	Deadline: Tuesday W2, for on-line CB. 

2	Contact Points
Respondents to the email discussion are kindly asked to fill in the following table.
	Company
	Name
	Email Address

	Nokia (Rapporteur)
	Chunli Wu
	Chunli.wu@nokia-sbell.com

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



3	Discussion
The following has been agreed during the online session:
	When AMF has assigned a UE with a Paging subgroup, some NAS signaling should be supported between AMF and UE to convey the related information to the UE. Exact information is FFS. The design and procedure are up to SA2/CT1.
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. 
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.
If RAN2 agrees to support UE assistance information to CN in support of Paging subgroup assignment, RAN2 will focus on the paging probability and power profile attributes.
UEID-based subgroup method requires, in addition to the already available information for legacy UEID-based grouping in PO, the total number of supported UEID-based subgroups by the network.
At least for UEID-based subgroup method the total number, Nsg, of supported subgroups by the network is decided by RAN and broadcasted in System Information.
At least for UEID-based subgroup method the total number, Nsg, of supported subgroups is controlled on a cell basis and can be different in different cells.




3.1	Architecture – CN/RAN responsibilities and mapping to L1 subgroup indication
The following options has been proposed in the contributions on CN and RAN responsibilities: 
Option 1: CN assigns Subgroup ID [2][8][9][10][12][14][17]
· CN assigns subgroup ID to UE and indicates to gNB when the UE is paged
· gNB and the UE apply the assigned subgroup ID 
· gNB broadcast subgroup configuration (e.g. number of total subgroups)
[image: ]
Figure 1: message sequence chart for option 1 [17]
· Pros:
· The assigned subgroup ID could be directly mapped to L1 indication if it can be ensured RAN can support at least the number of subgroups CN assignment 
· Note that there are also proposals on remapping of CN assigned ID to L1 subgrouping.[2]
· Cons: 
· More complexity for CN and RAN coordination on number of subgroups
· Further discussions needed if it requires all the cells within the registration area to support same number of subgroups and if they are not how it works, e.g. which node decide the number and how the mapping is done if they do not match 
· Option a1: The total number of subgroups is fixed and specified [2]
· Option a2: The total number of subgroups is decided by CN and informed to RAN [2]
· Option a3: The total number of subgroups is decided by RAN with mapping rules from CN subgroup ID to RAN subgroup ID if the ID from CN is larger than RAN [2]
· Option a4: all the cells within the registration area supports the same number of NW assigned subgroups [8]
· More complexity w.r.t. co-existence with UE-ID based subgrouping
· More discussion needed on how it works for subgroup ID determination for a UE with both CN assignment and UE-ID based subgrouping:
· whether CN assignment is prioritized over UE-ID based if both supported [5][8][10]
· whether UE-ID based could override NW assignment [14]
· More discussion needed on how it works for subgroups splitting in RAN for UEs in the cell with NW assignment and UE-ID based:
· Option b1: Hard split between CN assigned subgroups and UE-ID based subgroups with each broadcasted [6][8]
· Option b2: CN assignment and UE-ID based can share the same subgroups [14]
· Option b3: either NW controlled subgrouping or UE ID based subgrouping is used in a cell without mixing them [13]
Option 2: CN assigns set of subgroup IDs [1][2]: 
· gNB provides subgrouping configurations to CN; 
· CN provides subgroup ID or subgroups ID set for different configurations; 
· gNB and UEs apply corresponding subgroup ID based on the configuration of the cell
(proponents are welcome to provide message chart here)
Figure 2: message sequence chart for option 2
· Pros: 
· Possible to support different subgrouping configurations for different cells as the assigned ID can be chosen from the assigned set based on RAN configuration
· Cons: 
· More overhead for gNB to CN assistance information on the configurations and the set needs to consider all possilities
· More overhead for CN to UE subgroup set assignment to consider all possibilities 
· similar discussions are needed as for option 1 on co-existence with UE-ID based approach.
Option 3: Reuse NB-IoT framework [2][3]: 
· CN provides subgrouping related information (not limited to paging probability as agreed before) to distinguish the UEs with different characteristics.
· gNB broadcasts subgrouping configurations to split the UEs into different subgroup sets, which enables the aggregation of multiple codepoints from CN into same subgroup set (using probThreshList) as well as it allows to aggregate multiple subgroups within one subgroup set (using groupsForServiceList) if needed.
· UE-ID is used to derive the subgroup ID within the subgroup set.
[image: ]
Figure 3: message sequence chart for option 3
· Pros: 
· Re-use NB-IoT framework without redesigning it, thereby with least impact to other working groups, and thus more realistic to complete the WI on time.
· Full flexibility to allow CN with finer granularity or RAN with finer granularity. 
· If RAN configures same granularity as CN, it becomes equivalent to option 1.
· RAN can decide number of subgroups based on its own paging configuration without requiring coordination between CN assignment and RAN configuration
· No further co-existence issue with UE-ID based subgrouping since UE-ID based subgrouping works within the subgroup set
· In the current NB-IoT mechanism, if a UE is not assigned with a codepoint from CN, it falls into a default subgroup set
· It is also possible for RAN to implement UE-ID only by configuring all the CN assigned codepoints into the same subgroup set
· Cons: 
· more complexity for gNB configuration 
Question 1: Do companies agree with the classification and the analysis of the options and sub-options above? 
	Answers to Question 1

	Company
	Yes/No
	Clarifications on the options if needed

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary 1: TBD.
Proposal 1: TBD.
Question 2: Which option for NW assignment do companies prefer out of option 1-3 described above? 
	Answers to Question 2

	Company
	Option 1/2/3
	Technical comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary 2: TBD.
Proposal 2: TBD.
Question 3: Which sub-option out of a1/a2/a3/a4 of option 1 do companies prefer on whether CN or RAN is to decide the number of subgroups for NW assigned subgrouping? 
	Answers to Question 3

	Company
	Option a1/a2/a3/a4
	Technical comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary 3: TBD.
Proposal 3: TBD.
Question 4: For option 1 and 2, do companies think CN assignment should be prioritized over UE-ID based if both are supported? 
	Answers to Question 4

	Company
	Yes/No
	Technical comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary 4: TBD.
Proposal 4: TBD.
Question 5: For option 1 and 2, do companies think UE-ID based subgroup ID could override CN assignment? 
	Answers to Question 5

	Company
	Yes/No
	Technical comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary 5: TBD.
Proposal 4: TBD.
Question 6: For option 1 or 2, which sub-option out of b1/b2/b3 do companies prefer for subgroups splitting in RAN for a cell with both NW assignment and UE-ID based subgrouping UEs? 
	Answers to Question 6

	Company
	Option b1/b2/b3
	Technical comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary 6: TBD.
Proposal 6: TBD.
3.2	UE and NW capabilities 
The discussion on capabilities would probably be easier after the functionality is a bit clearer, i.e. after the selection of which option is to be adopted in section 3.1. But we can have a preliminary discussion here. 
There are several options proposed for UE capabilities: 
Option 1: common capability for subgroup [4][10][13]
· Pros: 
· Fewer cases to address than allowing only one of NW assignment and UE-ID based is supported
· Single capability communication among CN, UE, and gNB or can be even implicitly based on the configurations/assistance information if supported
· Cons: 
· The UE needs to implement both  
Option 2: separate capability for NW assignment and UE-ID based [7][8][9][13][14]
· Pros: 
· More flexibility for UE implementation
· Cons: 
· more complexity for capability indication among CN, UE and gNB
· more complicated cases to address if CN, UE or gNB only support one of them
Option 3: UE supports only NW controlled subgrouping, or supports both, or supports neither [13]
Option 4:	UE supports only UE ID based subgrouping, or supports both, or supports neither [13]
Question 7: Which option do companies prefer on UE capability for subgrouping? 
	Answers to Question 7

	Company
	Option 1/2/3/4
	Clarifications on the options if needed

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary 7: TBD.
Proposal 7: TBD.
For NW capability, it should have full flexibility in principle. For CN, it could choose to provide or not the subgroup ID /subgroup ID set/subgroup related information. If CN provides such information, RAN might still have the possibility to apply either one. For subgroup ID based options there were proposals that RAN can indicate all the subgroups indication bits are for UE-ID based or for CN-assignment based, or it explicitly indicates supporting one of CN-assignment and UE-ID based, or both; for option with NB-IoT mechanism, RAN has the flexibility to put all the UEs within the same subgroup set with configuration of the subgroup set threshold. Details of signalling can be discussed further after  the architecture option in section 3.1 to be adopted is clear. 
Question 8: Do companies agree the RAN capability could be known based on broadcast information? FFS if explicit indication or implicitly based configuration.
	Answers to Question 8

	Company
	Yes/No
	Technical comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



The different combinations of UE/gNB/AMF supporting/not supporting subgrouping or certain sub-feature of subgrouping could be for further discussion after the architecture options and capabilities discussions are concluded.
4	Conclusion
TBD.
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