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1
Introduction
SA2 is specifying a dual registration solution (aka Dual Registration Mode) for 5GS / EPS interworking in Rel-15 that allows the UE to be simultaneously registered to EPC/E-UTRA and 5GC/NR. Neither the SA2 LS [1] nor the specification text in [2] provide a very clear picture on required Access Stratum support but rather relies on UE’s implementation-dependent lower layer capabilities! In legacy LTE/EPC a combined Attach procedure is supported in NAS layer where the MME performs the registration at the SGSN on behalf of the UE. The motivation was to facilitate a quick CSFB (for supporting voice calls in LTE). Please note that in Combined Attach the S1 connection and Iu connections are not simultaneously used.
This document examines the situation, draws relevant conclusions and proposes a reply LS to them.
2
Discussion
SA2 envisages at least two kinds of UEs:
· Type1: Some UEs may require to keep all PDN connections / PDU sessions in a single system.
· Type2: Other UEs may be able to keep some PDN connections in EPS, and some other PDU sessions in 5GS.
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Figure 1: A dual-registered UE connected to both Systems

Both the above kinds of UEs can be dual registered or single registered (note that this depends also on the network capabilities). In principle, a UE may register itself on CN-Type1 via RAT1, come back to RRC Idle in RAT1 and then reselect to RAT2 and further go on to register itself on CN-Type2 with dual registration indication as indicated in [2]. This as such does not need much different/ new UE capability and can be accomplished by the UE in implementation specific manner. However, when it comes to Paging and TAU (Tracking Area Updates) procedures, the UE may or may not be able to perform this in both the Systems in parallel depending on its capability. 
Type1 UEs are typically single Tx only capable UEs
 (with respect to 3GPP RATs) that can’t use two Tx/ Rx chain to have some established PDN connections in EPS, and some other PDU sessions in 5GS at the same time. If such Type1 UE is in dual registered mode, then all its PDN connections / PDU sessions are in a single system. Further, a dual Rx capable UE might (depending on RAN4 work on RAT and/ or Band combinations) be able to receive Paging message but shall not be able to respond to Pages and initiate TAU in System1 while it was “busy” in System2 (e.g. in RRC Connected state or initiating UL RACH procedure while being in RRC Idle). However, Paging shall likely not be sent in System1 since all PDN Connections/ PDU Sessions are in the System2; and, even if the Paging (e.g. by SMS-SC) was being sent first in the System1, network shall/ should ensure that the Paging is then further sent in System2, if required. Therefore, the only remaining problem is for TAU – which is somewhat delay tolerant (has some time tolerance upon expiry of Periodic Timer) and even if the UE gets de-registered for a while, no major harm can be caused as the Paging will ultimately be performed in System2. However, this needs SA2 confirmation that they are fine with a missed Paging reception, delayed Registration/TAU or with a de-registered UE trying re-registration only upon leaving RRC Connected in System2 that may happen in some minutes/ hours later. 
One possible enhancement could be to use a UE suggested Gap Pattern (should be rather called Away Pattern) to signal to the RRC Connected RAT, the subframes (or time period) the UE shall not be available for transmitting and/ or receiving in this system; and would rather be available on the other system. As a first step, we can SA2 about their actual requirements.
Proposal 1: Inform SA2 that: a dual-registered single Tx only capable UE can’t respond to Paging and perform mobility Registration/TAU in each RAT in a timely manner; a single Rx UE might even miss Paging. In case SA2 can’t accept these consequences, RAN2 would need to design new solution not yet available in Rel.15.
Type2 UEs are capable of maintaining some PDN connections in EPS, and some other PDU sessions in 5GS and our understanding is that the corresponding PDN connections/ PDU sessions can be active and require DRB setup in both the system simultaneously; otherwise, such parallel maintenance has no obvious benefits. This will however require the UE to have two RRC Connections at the same time to be able to retain the two NAS Connections! This would be quite new from RAN2 perspective but can be pursued if SA2 sees strong motivations to support such uses of dual registration. A possible impact on Access Stratum for such a support would at least include: Dual RRC Connection, UL Power sharing among two RATs (in case of dual Tx UEs) or UL TDD Pattern sharing among the two RATs (for single Tx only capable UEs) and a corresponding capability for the same, among other impacts to RAN1/ 4. These all are technical issues/ topics that RAN2 can work on, but given the time pressure of Rel. 15 it would be good to understand the motivation and timeline for such a dual registration-parallel- PDN-PDU session support.

Proposal 2: Ask SA2 for motivations and timeline for supporting dual registration with parallel PDN connections and PDU sessions explaining RAN2 challenges and scenarios for a dual Tx capable UE.
Finally, the new requirements for double RRC connection, Gap Pattern or the like may not be supported by every Dual Rx/ Dual-Rx-Tx capable UE and also the actual application might at least depend on the UE’s Band combination capabilities. So, SA2 may need to be updated that just having Dual Rx/ Dual-Rx-Tx capability may not guarantee simultaneous PDN Connection/ PDU Session maintenance possibility for a UE.

Solution

Proposal 1: Inform SA2 that: a dual-registered single Tx only capable UE can’t respond to Paging and perform mobility Registration/TAU in each RAT in a timely manner; a single Rx UE might even miss Paging. In case SA2 can’t accept these consequences, RAN2 would need to design new solution not yet available in Rel.15.
Proposal 2: Ask SA2 for motivations and timeline for supporting dual registration with parallel PDN connections and PDU sessions explaining RAN2 challenges and scenarios for a dual Tx capable UE.
3
Conclusion
This paper discussed examines the dual-registration LS from SA2 [1], and draws following conclusions:
Proposal 1: Inform SA2 that: a dual-registered single Tx only capable UE can’t respond to Paging and perform mobility Registration/TAU in each RAT in a timely manner; a single Rx UE might even miss Paging. In case SA2 can’t accept these consequences, RAN2 would need to design new solution not yet available in Rel.15.
Proposal 2: Ask SA2 for motivations and timeline for supporting dual registration with parallel PDN connections and PDU sessions explaining RAN2 challenges and scenarios for a dual Tx capable UE.
References

[1] R2-1710242_S2-176689
[2] TS 23.501V130[image: image2.png]



� A Dual Tx capable UE might also act in Type1 UE mode but this case is then a subset of Type2 UEs.





