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	Reason for change:
	It is currently stated that IP address preservation for 5G->3G/2G, or 3G/2G->5G is not supported.

Hence, this implies that seamless mobility is not required when UE moves between 5G and 3G/2G.  This requirement does not change even when UE moves between 5G and 3G/2G via 4G.  (NOTE: Seamless mobility with the use of N26 is supported for mobility between 5G and 4G).


Based on the existing SA1 and RAN decision, it follows that IP address preservation is not required when UE moves from 5G to 3G via 4G, i.e. there is no requirement to also have a 3G/2G anchor in the SMF. When the UE moves to 3G/2G, the UE's anchor may change from SMF and a new IP address provided to the UE. 

TS 22.261 states: 
The 5G system shall support all EPS capabilities (e.g., from TSs 22.011, 22.101, 22.278, 22.185, 22.071, 22.115, 22.153, 22.173) with the following exceptions:
-	CS voice service continuity and/or fallback to GERAN or UTRAN,
-	seamless handover between NG-RAN and GERAN,
-	seamless handover between NG-RAN and UTRAN, and
-	access to a 5G core network via GERAN or UTRAN.

This to our understanding means that there is no requirement to support IP address presevation when UE moves from 2G/3G-> (4G->5G), where the latter is based on 5GC with SMF+PGW-C and hence new 5G core. 

On technical front, SA2 has not considered this scenario in detail. 

Consider (5G->4G) ->3G/2G mobility first: When the UE is in 5G the UE is not provided 3G/3G QoS parameter (PDP context and R99 QoS parameters). Hence, the UE will not be able to perform subsequent mobility to 3G/2G. (In 23.401, when the UE is in 4G and any bearers are allocated or modified, the UE is provided with corresponding PDP context parameters: If the UE has UTRAN or GERAN capabilities and the network supports mobility to UTRAN or GERAN, the MME uses the EPS Bearer QoS parameters to derive the corresponding PDP context parameters QoS Negotiated (R99 QoS profile), Radio Priority and Packet Flow Id and includes them in the Session Management Request. If the UE indicated in the UE Network Capability it does not support BSS packet flow procedures, then the MME shall not include the Packet Flow Id.).  So, if IP address preservation is needed either (a) UE's 2G/3G capability needs to be provided to AMF and then to SMF for SMF to then derive the 2G/3G parameters and provide to UE, or (b) when UE moves into 4G and performs "first TAU", the MME needs to provide 3G/2G QoS paramaters to the UE.  

In the reverse direction 2G/3G -> (4G->5G): In order to provide IP address continuity, the 5G UE should provide its N1 NAS capability in GPRS attach so that SMF is selected. Such an capability is not provided by UE when performing  GPRS attach. 

rev1: Updated note and moved to the general interworking section since the limitation of not having GERAN/UTRAN anchor in the SMF+PGW-C is the same for N26 and no-N26 networks. For no-N26 networks, the only difference is that when UE moves 5G->4G, the UE rebuilts all EPS bearers and maybe provided 2G/3G R99 QoS parameters.  This is not the case for N26 networks (where the MME on TAU maynot provide the UE with 2G/3G R99 QoS parameters).


	
	

	Summary of change:
	State the limitations to IP address presevation with GERAN/UTRAN 
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	[bookmark: _GoBack]Unclear if IP address preservation is supported when UE moves from (5G->4G) -> 3G/2G and (3G/2G->4G)->5G
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[bookmark: _Toc510019577][bookmark: _Toc510019578][bookmark: _Toc510019586]5.17.2.1	General
Interworking with EPC in this clause refers to mobility procedures between 5GC and EPC/E-UTRAN, except for subclause 5.17.2.4.
In order to interwork with EPC, the UE that supports both 5GC and EPC NAS can operate in single-registration mode or dual-registration mode:
-	In single-registration mode, UE has only one active MM state (either RM state in 5GC or EMM state in EPC) and it is either in 5GC NAS mode or in EPC NAS mode (when connected to 5GC or EPC, respectively). UE maintains a single coordinated registration for 5GC and EPC. Accordingly, the UE maps the EPS-GUTI to 5G GUTI during mobility between EPC and 5GC and vice versa following the mapping rules in Annex B. To enable re-use of a previously established 5G security context when returning to 5GC, the UE also keeps the native 5G-GUTI and the native 5G security context when moving from 5GC to EPC.
-	In dual-registration mode, UE can handle independent registrations for 5GC and EPC. In this mode, UE maintains 5G-GUTI and EPS-GUTI independently. In this mode, UE provides native 5G-GUTI, if previously allocated by 5GC, for registrations towards 5GC and it provides native EPS-GUTI, if previously allocated by EPC, for Attach/TAU towards EPC. In this mode, the UE may be registered to 5GC only, EPC only, or to both 5GC and EPC.
The support of single registration mode is mandatory for UEs that support both 5GC and EPC NAS.
During E-UTRAN Initial Attach, UE supporting both 5GC and EPC NAS shall indicate its support of 5G NAS in UE Network Capability described in clause 5.11.3 of TS 23.401 [26].
During registration to 5GC, UE supporting both 5GC and EPC NAS shall indicate its support of EPC NAS.
NOTE 1:	This indication may be used to give the priority towards selection of PGW-C + SMF for UEs that support both EPC and 5GC NAS.
PDU Session types "Ethernet" and "Unstructured" are transferred to EPC as "non-IP" PDN type (when supported by UE and network). UE sets the PDN type to non-IP when it moves from 5GS to EPS and after the transfer to EPS, the UE and the SMF shall maintain information about the PDU Session type used in 5GS, i.e. information indicating that the PDN Connection with "non-IP" PDN type corresponds to PDU Session type Ethernet or Unstructured respectively. This is done to ensure that the appropriate PDU Session type will be used if the UE transfers to 5GS.
It is assumed that if a UE supports Ethernet PDU Session type and/or Unstructured PDU Session type in 5GS it will also support non-IP PDN type in EPS. If this is not the case, the UE shall locally delete any EBI(s) corresponding to the Ethernet/Unstructured PDU Session(s) to avoid that the Ethernet/Unstructured PDU Session(s) are transferred to EPS.
Networks that support interworking with EPC, may support interworking procedures that use the N26 interface or interworking procedures that do not use the N26 interface. Interworking procedures with N26 support provides IP address continuity on inter-system mobility to UEs that support 5GC NAS and EPC NAS and that operate in single registration mode. Networks that support interworking procedures without N26 shall support procedures to provide IP address continuity on inter-system mobility to UEs operating in both single-registration mode and dual-registration mode. In such networks, AMF shall provide the indication that interworking without N26 is supported to UEs during initial Registration in 5GC or MME may optionally provide the indication that interworking without N26 is supported in the Attach procedure in EPC as defined in TS 23.401 [26].
In entire clause 5.17.2 the terms "initial attach", "handover attach" and "TAU" for the UE procedures in EPC can alternatively be combined EPS/IMSI Attach and combined TA/LA depending on the UE configuration defined in TS 23.221 [23].
If a UE in MICO mode moves to E-UTRAN connected to EPC and any of the triggers defined in clause 5.4.1.3 occur, then the UE shall locally disable MICO mode and perform the TAU or Attach procedure as defined in clause 5.17.2. The UE can renegotiate MICO when it returns to 5GS during (re-)registration procedure.
IP address preservation for IP PDU sessions cannot be ensured on subsequent mobility from EPC/E-UTRAN to GERAN/UTRAN to a UE that had initially registered in 5GS and moved to EPC/E-UTRAN.
NOTE 2: 	The SMF+PGW-C might not include the GERAN/UTRAN PDP Context anchor functionality. Also, 5GC does not provide GERAN/UTRAN PDP Context parameters to the UE when QoS flows of PDU Session are setup or modified in 5GS. Hence, the UE might not be able to activate the PDP contexts when it transitions to GERAN/UTRAN. 
IP address preservation for IP PDU sessions cannot be ensured on subsequent mobility from EPC/E-UTRAN to 5GS to a 5GS NAS capable UE that had initially attached via GERAN/UTRAN and moved to EPC/E-UTRAN.
NOTE 3: 	The SMF+PGW-C might not include the GERAN/UTRAN PDP Context anchor functionality. Also, 5GS NAS capable UE does not indicate the support of this capability to the network during GPRS attach via GERAN/UTRAN. Hence, SMF+PGW-C might not be selected for the UE's PDP contexts that are setup in GERAN/UTRAN.



