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Abstract of the contribution: This paper proposes transporting the HSS Group ID (GID) resolved by the I-CSCF, in subsequent SIP signalling by all IMS nodes involved in both an initial IMS registration procedure and an IMS terminating/originating session.
Introduction
In scenarios where segments of SBI capable HSSs managing different sets of users within the HPLMN are deployed, the HSS Group ID (GID) is used in SBA-based IMS deployments as defined in TS 23.228 section AA.3.3.2, in order to group and segment IMS subscribers whose IMPI/IMPU don’t fit in any number series.
In these instances, an IMS node aiming to locate an HSS instance serving a specific IMPI/IMPU must perform HSS discovery via NRF using the user’s IMPI/IMPU as discovery criteria.  Please refer to steps 7 to 10 in Figure AA.3.3.2-1 of 3GPP TS 23.228.


Figure AA.3.3.2-1: HSS discovery and selection
It can be seen that in scenarios where segments of SBI capable HSSs are deployed managing different segment of IMS subscribers whose IMPI/IMPU don’t fit in any number series, the NRF requests executed in steps 1-2 or 4-5 for discovery of HSS instances within the HPLMN does not yield conclusive information for the IMS entity (e.g. the I-CSCF) to select an appropriate HSS for the given IMPI/IMPU received in the IMS procedure in step 3.
This introduces an overhead during the IMS Registration procedure as illustrated in the Figure below, depicting a typical IMS Registration procedure as the same NRF discovery request using the users IMPI/IMPU shall be repeated by all subsequent IMS nodes requiring to interact with the HSS for the same user (e.g. S-CSCF, IMS-AS).
In this Figure in step 3, the I-CSCF queries the NRF for the HSS instance belonging to the registered IMPI/IMPU and receives the HSS instance for the registered IMPI/IMPU in step 5. Note that steps 3-5 in the Figure below correspond to steps 7-10 in Figure AA.3.3.2-1 in TS 23.228, and where a first query is invoked in NRF and which in turn invoke s a second query to UDR to return the HSS instance.
It can be seen that every IMS node involved in IMS Registration procedure has to support this 2-step query procedure to locate the correct HSS instance; the S-CSCF in steps 8-10, and the SIP AS in steps 13-15.
This can lead to an unnecessarily high load on the databases receiving these queries specially in situations where maintenance activities are performed or fault situations, all resulting in a high number of IMS registrations simultaneously being performed
In addition to the overhead during IMS registration, a similar situation occurs for IMS originating or terminating sessions for unregistered or not registered IMS users. In either case, the I-CSCS, the S-CSCF, and a SIP AS interacting with HSS will need to perform the 2-step database query data to locate the HSS instance for the target IMPU. 



[bookmark: _Hlk31723050]Figure 1: HSS discovery and selection
To avoid the above situations, it is proposed that the HSS GID returned to the I-CSCF during the procedure depicted in section AA.2.3.2 be optionally transported, by the I-CSCF in the IMS signalling in subsequent steps in the IMS Registration procedure as depicted in the Figure below; specifically, in steps 7, and 11. This eliminates the need for any additional IMPI/IMPU based NRF query by the S-CSCF, an/or SIP AS. 
Additionally, it is also proposed that the I-CSCF in a terminating IMS session related to unregistered or not registered IMS user convey the HSS GID received by the I-CSCF, per the above change, in subsequent IMS signalling related to the terminating IMS session to all subsequent IMS nodes handling the session. The same optimization can be applied to IMS AS originated procedures, where an IMS AS initiating a session on behalf of a user and interacting with HSS via Sh interface can include the HSS GID in subsequent SIP signalling towards I-CSCF or S-CSCF.
In all the above cases, every IMS node receiving the HSS GID should proxy it to the next hop, hence the S-CSCF, and SIP AS proxies any received HSS GID to the next hop.  
[bookmark: _Toc20204633][bookmark: _Toc27895339]It is worth mentioning that a similar approach is also specified in TS 23.501, section 6.3.8 in UDM discovery, and in TS 23.502 where the UE SUPI UDM GID is passed along to UDM NF consumers (e.g. section 5.2.8.2.2 of TS 23.502 where AMF forwards the UDM GID to the SMF within Nsmf_PDUSession_Create service operation).






Figure 2: HSS discovery and selection using HSS GID

Proposal
It is proposed that if the HSS GID is returned to the I-CSCF during the procedure depicted in section AA.2.3.2, the HSS GID should be transported, by the I-CSCF in the SIP signalling in subsequent IMS registration procedures to all IMS nodes involved in the procedure.
 It is also proposed that if the I-CSCF in a terminating IMS session/originating IMS received the HSS GID, it should convey it in subsequent IMS signalling related to the terminating/originating IMS session to all subsequent IMS nodes handling the session.   
It is also proposed that any IMS node receiving an HSS GID should proxy it in the IMS signalling to the next hop
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