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Abstract of the contribution: This paper proposes to explain the need for NSSRG in EPS.
1	Discussion
1.1	NG-RAN redirecting the UE using Target NSSAI
To meet the GSMA requirement for constraints on simultaneous use of network slices, NSSRG (Network Slice Simultaneous Registration Group) was introduced. With the help of NSSRG, AMF in 5GS ensures that UE is not able to use slices simultaneously which does not share the common NSSRG information. But this GSMA requirement is not fully implemented as the same UE may be able to get services of the slices which does not share a common NSSRG information if it is attached to EPS and triggers multiple PDN connections. There are two scenarios/use cases which will occur when UE trigger multiple PDN connections in the EPS and this NSSRG feature does not work.
Configurations (Subscribed S-NSSAI & NSSRG in UE’s subscription profile in UDM)

Subscribed S-NSSAI: S-NSSAI-a, S-NSSAI-b, S-NSSAI-c, S-NSSAId

NSSRG 1: S-NSSAI-a, S-NSSAI-b
NSSRG 2: S-NSSAI-c, S-NSSAI-d

SMF+PGW-C 1 and SMF+PGW-C 2 supports all the 4 slices (S-NSSAI-a, S-NSSAI-b, S-NSSAI-c, S-NSSAI-d) and both APN (APN X and APN Y)

1st use case (when PDN connections are handled by the same SMF+PGW-C)
At the moment when SMF+PGW-C supports more than one S-NSSAI and APN is valid for more than one S-NSSAI then during PDN connection establishment SMF+PGW-C provides one S-NSSAI which is part of the UE’s subscribed S-NSSAI and the S-NSSAI is not subjected to NSSAA. For the subsequent PDN connections from the same UE, if SMF+PGW-C does not consider the NSSRG information then there is probability that SMF+PGW-C will provide one slice which may not share the common NSSRG information with the S-NSSAI of the already established PDN connections and as a consequence it will lead to failure of the fulfilment of GSMA requirement.
During the 1st PDN connections for APN X, SMF+PGW-C 1 selects the S-NSSAI-a (as per the existing specification mentioned below in yellow colored text from TS 23.502)

Fot the subsequent PDN connections for APN Y if it points to multiple slices like S-NSSAI-b and S-NSSAI-d, it may happen that SMF+PGW-C select S-NSSAI-d. It means network assigns two slices and gave services to UE which should not be used together as it does not share a common NSSRG information.

Conclusion 1: lack of not considering NSSRG information by SMF+PGW-C before providing S-NSSAI to UE in PCO during PDN connection lead to failure of the fulfillment of GSMA requirement.

2nd use case (when PDN connections are handled by different SMF+PGW-Cs)
If the subsequent PDN connection land at a different SMF+PGW-C, then most probably it will provide one S-NSSAI which may not share a common NSSRG information with the S-NSSAI of the already established PDN connections as it is not aware of any established PDN connection that is handled by a different SMF+PGW-C and as a consequence it will again lead to the failure of the fulfilment of GSMA requirement.available.
During the 1st PDN connections for APN X, SMF+PGW-C 1 selects the S-NSSAI-a (as per the existing specification mentioned below in yellow colored text from TS 23.502)

Fot the subsequent PDN connections for APN Y if the request land at SMF+PGW-C 2 and it points to multiple slices like S-NSSAI-b and S-NSSAI-d, it may happen that SMF+PGW-C 2 select S-NSSAI-d as it is not aware of any established PDN connection with S-NSSAI-a. It means network assigns two slices and gave services to UE which should not be used together as it does not share a common NSSRG information
Conclusion 2: Only considering the NSSRG information by SMF+PGW-C before providing the S-NSSAI to UE in PCO during PDN connections will not be sufficient as in case of different SNF+PGW-C scenario, they are not aware of any already established PDN connections for the same UE. 
Existing specification TS 23.502 quotes about how SMF+PGW-C provides S-NSSAI to UE in PCO during PDN connections at present:
Start of excerpt from 23.502
[bookmark: _Toc98865397]4.11.0a.5	PDN Connection Establishment
During establishment of non-emergency PDN connection in the EPC, the UE and the SMF+PGW-C exchange information via PCO as described in clause 5.15.7 of TS 23.501 [2]. For UE with 5GC NAS capability disabled (i.e. N1 mode is disabled), the UE may also allocate a PDU Session ID and send it to the SMF+PGW-C via PCO. If the SMF+PGW-C supports more than one S-NSSAI and the APN is valid for more than one S-NSSAI, before the SMF+PGW-C provides an S-NSSAI to the UE, the SMF+PGW-C should check such that the selected S-NSSAI is among the UE's subscribed S-NSSAIs, and that the S-NSSAI is not subject to Network Slice-Specific Authentication and Authorization, by retrieving the Subscribed S-NSSAI from UDM using the Nudm_SDM_Get service operation (the SMF+PGW-C discovers and selects a UDM as described in clause 6.3.8 of TS 23.501 [2]). If the SMF+PGW-C is in a VPLMN, the SMF+PGW-C uses the Nnssf_NSSelection_Get service operation to retrieve a mapping of the Subscribed S-NSSAIs to Serving PLMN S-NSSAI values. If the S-NSSAIs supported by the SMF+PGW-C are all subject to NSSAA, then the SMF+PGW-C should reject the PDN connection establishment. If the selected S-NSSAI is subject to NSAC and EPS counting is required for the S-NSSAI, the SMF+PGW-C uses the Nnsacf_NSAC_NumberOfUEsUpdate services operation and/or the Nnsacf_NSAC_NumberOfPDUsUpdate services operation to check if the selected S-NSSAI is available as described in clause 4.11.5.9. The SMF+PGW-C uses the Nudm_SDM_Subscribe service operation to subscribe the change of the Session Management Subscription data. If the SMF+PGW-C is notified from UDM with subscription data change, the SMF+ PGW-C takes actions for the PDN connection as described in clause 5.17.2.1 of TS 23.501 [2]..
End of excerpt from 23.502
Proposal: Agree that the SMF+PGW-C queries the UDM to know about any existing PDU sessions and corresponding S-NSSAIs and then considering the NSSRG information before providing S-NSSAI to UE in PCO for PDN connections.
2.	Proposal
Proposal: Agree that the SMF+PGW-C queries the UDM to know about any existing PDU sessions and corresponding S-NSSAIs and then considering the NSSRG information before providing S-NSSAI to UE in PCO for PDN connections.
See draft CRs on TS 23.502 (S2-22-xxxx).
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