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Introduction
The Work Item on “UE Paging Subgrouping” was agreed and is available in [2]. 
This work or at least the intention is similar to the work done on WUS (Wake Up Signal) in the past where UEs in the same paging occasion are divided into multiple subgroups. A UE will monitor its paging occasion only if it receives a notification that its subgroup is paged. There are two flavors of the feature: CN-based subgrouping and UE-ID based subgrouping. 

At last RAN3#114bis meeting, the following agreements were reached:

· The CN provides subgroup ID included in subgroup information.
· Include UE paging subgroup information into the NG Paging message for CN paging.
· Introduce UE subgroup information into NGAP Core Network Assistance Information.
· Introduce UE paging subgroup information into F1 Paging message for paging a UE in RRC_INACTIVE/RRC_IDLE.
· Adopt the terminology "PEIPS Assistance Information" as the IE name to align with SA2 terminology, containing a CN subgroup ID.
· The CN assigned subgroup ID is encoded as 0…7. (note: further checking maybe needed)
· WA: NG-RAN node can know the total number of subgroups supported by CN via OAM.
And the following open issues:
· XnAP impact and BL CR are subject to RAN2 decision concerning the applicability of the PEI to the last used cell
· F1AP impact due to UE ID based subgrouping capability


[bookmark: _Hlk89869265]Discussion 
UE ID based subgrouping and F1AP
At the last RAN3 meeting, the following remained an open issue:
· F1AP impact due to UE ID based subgrouping capability

RAN2 has agreed that the capability of supporting UE-ID based subgrouping will be included in the Radio Capability for Paging IE which is therefore received by the gNB in the Paging message or Initial Context Setup Request message. However, this IE is decoded by the gNB-CU CP in case of split architecture. This means that the gNB-DU would not know whether it is applicable for a particular UE. 

If the gNB-DU receives a F1 Paging message including a CN subgroup ID and it does not support the CN based subgrouping method, it will need to either:
· page using the UE ID based method for the UE if the UE supports it,
· Otherwise, page using the legacy paging method.
[bookmark: _Hlk89697493]
It is therefore necessary that the gNC-CU informs the gNB-DU whether the UE supports the UE ID based method. There are two ways for this:
· Option 1: Include this UE capability in every F1 paging message,
· Option 2: Include this UE capability in the F1 initial context setup request message.

Since this is a rather static capability, we prefer option 2.
[bookmark: _Hlk89699956]
Proposal 1: gNB-CU sends the UE capability for UE ID based subgrouping feature to the gNB-DU.
Proposal 2: agree the TP below for TS 38.470 and the TP in tdoc [3] for TS 38.473.


CN based subgrouping and NGAP
1. Re-mapping in the gNB ?

At last RAN3#114bis, it was concluded that the number CN_sg of CN subgroups in the network will be quite static and could be set by O&M. And we took a working assumption on it. Also this number CN_sg was said to be set between 0 and 7 i.e. CN_sg = INTEGER (0..7,…).

We propose to turn it into agreement:

Proposal 3: agree:
NG-RAN node can know the total number of subgroups supported by CN via OAM.

It was also reported that the number N2 of L1 bits allocated to UE ID based mapping will be set by O&M per cell and broadcast over the air. This number N2 can be 0, 1 or more.

Actually, the total number N of L1 bits for the PEI feature can vary from cell to cell and not all 8 bits may be available depending on the load. It is possible that N2+CN_sg > N. For example:
· number CN_sg of CN subgroups in the network = 5
· total number N of L1 bits for the PEI feature in a cell =4
· number N2 of UE ID based subgroups in the cell= 1

In the above example it is obvious that the number N1 of L1 bits which can be used in the cell equals 3 (N1=N-N2=4-1=3) and that it is lower than the number of CN subgroups CN_sg=5.

Therefore, inducing the need of some remapping.

Observation 1: whenever the number of L1 bits for PEI feature is less than 8 in a particular cell, it is likely that some remapping is necessary if the number of CN subgroups in the network is greater than 4.

For WUS feature, the remapping was based on range of probabilities with associated thresholds requiring additional broadcast or complexity. In order to avoid this, we propose to have a simple rule that all CN subgroups higher than N1 should be mapped to the same last L1 bit allocated for CN subgrouping.

[bookmark: _Hlk94710116]Proposal 4: agree the TP below for TS 38.300 to handle the case where the number of CN subgroups is higher than the number of L1 PEI bits allocated for CN subgroups in a cell.


Conclusion and Proposals
This paper has investigated the remaining RAN architecture impacts associated with the subgrouping feature and made the following proposals:

Proposal 1: gNB-CU sends the UE capability for UE ID based subgrouping feature to the gNB-DU.
Proposal 2: agree the TP below for TS 38.470 and the TP in tdoc [3] for TS 38.473.
Proposal 3: agree:
NG-RAN node can know the total number of subgroups supported by CN via OAM.
Proposal 4: agree the TP below for TS 38.300 to handle the case where the number of CN subgroups is higher than the number of L1 PEI bits allocated for CN subgroups in a cell.
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The F1 UE context management function supports the establishment and modification of the necessary overall UE context.
The establishment of the F1 UE context is initiated by the gNB-CU and accepted or rejected by the gNB-DU based on admission control criteria (e.g., resource not available).
The modification of the F1 UE context can be initiated by either gNB-CU or gNB-DU. The receiving node can accept or reject the modification. The F1 UE context management function also supports the release of the context previously established in the gNB-DU. The release of the context is triggered by the gNB-CU either directly or following a request received from the gNB-DU. The gNB-CU request the gNB-DU to release the UE Context when the UE enters RRC_IDLE or RRC_INACTIVE.
This function can be also used to manage DRBs, SRBs and SL DRBs, i.e., establishing, modifying and releasing DRB, SRB and SL DRB resources. The establishment and modification of DRB, or SL DRB resources are triggered by the gNB-CU and accepted/rejected by the gNB-DU based on resource reservation information and QoS information to be provided to the gNB-DU. For each DRB to be setup or modified, the S-NSSAI may be provided by gNB-CU to the gNB-DU in the UE Context Setup procedure and the UE Context Modification procedure. In case of NG-RAN sharing, the gNB-CU includes the serving PLMN ID (for SNPNs the serving SNPN ID) in the UE Context Setup procedure.
[bookmark: _Hlk40876787]For Uu, the mapping between QoS flows and radio bearers is performed by gNB-CU and the granularity of bearer related management over F1 is radio bearer level. For NG-RAN, the gNB-CU decides an aggregated DRB QoS profile for each radio bearer based on received QoS flow profile, and provides both aggregated DRB QoS profile and QoS flow profile to the gNB-DU, and the gNB-DU either accepts the request or rejects it with appropriate cause value. With this function, gNB-DU could also notify gNB-CU whether the QoS for already established DRBs is not fulfilled any longer or it is fulfilled again. The function can be also used to inform the gNB-DU the alternative QoS Parameters Sets when available for a QoS flow. To support packet duplication for intra-gNB-DU CA as described in TS 38.300 [8], one data radio bearer should be configured with at least two GTP-U tunnels between gNB-CU and a gNB-DU.
For SL, the mapping between QoS flows and radio bearers is performed by gNB-CU and the granularity of bearer related management over F1 is radio bearer level. For NG-RAN, the gNB-CU decides an aggregated SL DRB QoS profile for each radio bearer based on received QoS flow profile, and provides both aggregated SL DRB QoS profile and QoS flow profile to the gNB-DU, and the gNB-DU either accepts the request or rejects it with appropriate cause value.
With this function, gNB-CU requests the gNB-DU to setup or change of the SpCell (as defined in TS 38.321 [10]) for the UE, and the gNB-DU either accepts or rejects the request with appropriate cause value. This function also enables the gNB-DU to inform the gNB-CU of which cell the UE has successfully accessed during conditional mobility.
With this function, the gNB-CU requests the setup of the SCell(s) at the gNB-DU side, and the gNB-DU accepts all, some or none of the SCell(s) and replies to the gNB-CU. The gNB-CU requests the removal of the SCell(s) for the UE.
With this function, the gNB-CU indicates the UL UE AMBR limit to the gNB-DU, and the gNB-DU enforces the indicated limit.
With this function, the gNB-DU indicates that a bearer, or a UE is inactive or active. The gNB-CU consolidates all the serving gNB-DUs for the UE and takes further action.
With this function, the gNB-CU indicates the gNB-DU that the UE context concerns mobility enhancement operation, and the gNB-DU takes corresponding actions.
With this function, the gNB-CU indicates if the UE supports UE-ID based subgrouping capability for paging early indication feature to the gNB-DU, and the gNB-DU takes it into account when paging. 
In addition, for IAB-nodes and IAB-donors:
-	The F1 UE context management function is used for managing BH RLC channels, i.e. establishing, modifying and releasing BH RLC channel resources. The establishment of BH RLC channels is triggered by the IAB-donor-CU. The establishment and modification is accepted/rejected by the IAB-node’s parent, based on e.g. resource reservation information and QoS information provided to the IAB-node’s parent.
-	The DRB QoS profile framework is reused for BH RLC channels carrying DRBs. Prioritization of traffic on the F1-C interface is based on traffic type (e.g. UE-associated F1AP signalling, non-UE-associated F1AP signalling) and is enforced in the IAB-donor-DU and in IAB-nodes, considering that the traffic on the F1-C interface has higher priority than other traffic; in-sequence delivery over the signaling connection is always ensured.
-	The IAB-donor-CU associates each BH RLC channel carrying control plane traffic with one of the signaled control plane traffic type values.

TP for TS 38.300
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The PDCCH monitoring activity of the UE in RRC connected mode is governed by DRX, BA, and DCP.
Not modified
Serving Cells of a MAC entity may be configured by RRC in two DRX groups with separate DRX parameters. When RRC does not configure a secondary DRX group, there is only one DRX group and all Serving Cells belong to that one DRX group. When two DRX groups are configured, each Serving Cell is uniquely assigned to either of the two groups. The DRX parameters that are separately configured for each DRX group are on-duration and inactivity-timer.
If the number CN_sg of CN subgroups is higher than the number of bits reserved in a given cell for Paging Early Indication with CN subgrouping, the NG-RAN node pages the UE with assigned CN subgroup ID higher than CN_sg over the last Paging Early Indication bit which has been allocated for CN subgrouping in the cell.
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