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1 Introduction

SA2 sent RAN2 an LS (R2-1710242 / S2-176689) [1] asking RAN2’s view on the feasibility, necessary conditions and potential restrictions for UE's to operate in Dual Rx/Tx and Dual Rx modes with respect to EPC/E-UTRA and 5GC/NR, in particular in absence of tight coordination at RAN level between the two systems. In this paper, we give a few considerations of RAN impact of LTE-NR dual registration.

2 Discussion

LTE-NR dual-registration operation allows the UE to separately register with EPC and 5GC. IP address continuity without the N26 interface can be provided to the UE by storing and fetching PGW-C+SMF address and corresponding APN/DDN information via the HSS+UDM. There is no inter-CN or inter-RAN interface assumed and therefore no RAN level coordination. A simple diagram is shown in Figure 1, where the UE establishes its IMS PDN via LTE/EPC and Internet PDN via NR/5GC. The basic procedure of dual-registration is described in TS 23.501 cl. 5.17.2.3 and in TS 23.502. 
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Figure 1: LTE-NR dual-registration.

In dual-registration mode, the UE is operating on two separate systems concurrently and there is no coordination between the systems. However, the UE may be limited on RF capability, baseband capability, processing capability, thermal issues, etc. That is the UE may not able to support the highest LTE category and the highest NR category concurrently. A quick example can be the UE separately supports maximum X layer in LTE and maximum Y layer in NR, but may only support (X-N) layers in LTE and (Y-M) layers in NR concurrently. Consider this case:
1. The UE is dual-registered on LTE and NR with IMS PDN on LTE and Internet PDN on NR.

2. Since VoLTE call requires less resources, the UE should be able to apply most of its processing power on NR side.
3. Later Video Telephony (VT) service is added which requires more LTE resources. It makes sense to let the UE increase its LTE capability.

4. It’s possible due to increased LTE capability, NR capability is reduced.
Note that in above use case, when VT call is added, Internet traffic on NR may be still active. It’s important that the UE can update its new UE capability without impacting existing services.
Observation 1: LTE-NR dual-registration operation requires the UE to dynamically update its supported UE category to the network without performing detach and re-attach procedure.
According to the discussion of R2-1709907 [2] in RAN2 #99, the UE can provide a reduced category. This agreement could be adopted to LTE-NR dual-registration.
Proposal 1: introduce a mechanism on both LTE and NR to allow the UE report temporary UE category reduction and increase in Rel-15.
To support LTE-NR dual-registration, ideally the UE should be equipped with dual-Rx-dual-Tx because it needs to individually communicate to both LTE and NR networks. However, a few factors may limit the UE’s dual-Rx-dual-Tx full concurrency. For example, due to intermodulation distortion (IMD) issue, the UE may not operator on dual-Rx-dual-Tx on all band combinations. It’s also possible due to cost effective issue, the UE simply does not have two Tx or two Rx chains. 

Many optimizations including, but not limited to the following can be studied to support non-ideal use case:
· eNB and gNB coordination on scheduling.

· UE-assisted information to help eNB and gNB scheduling.

· LTE and NR paging offset to avoid persistent paging reception miss.

Given the tight schedule of Rel-15, it’s quite impossible to study those optimizations and include them in the specification. On another hand, we believe taking dual-Rx-dual-Tx assumption and implementing Proposal 1 should be sufficient to support dual-registration operation in Rel-15.

Proposal 2: in Rel-15, only apply Proposal 1 and leave all other optimizations for future release, including eNB-gNB coordination, UE-assisted information, paging offset, etc. for future release.
3 Summary
In this paper, we give analysis on RAN impact of LTE-NR dual-registration and give the following observations and proposals.
Observation 1: LTE-NR dual-registration operation requires the UE to dynamically update its supported UE category to the network without performing detach and re-attach procedure.

Proposal 1: introduce a mechanism on both LTE and NR to allow the UE report temporary UE category reduction and increase in Rel-15.
Proposal 2: in Rel-15, only apply Proposal 1 and leave all other optimizations, eNB-gNB coordination, UE-assisted information, paging offset, etc. for future release.
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