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1
Introduction
This paper is a revision of R2-1802869, and there are no changes in the content.

Dual registration is simultaneous transmission and/or reception over at least two core networks, e.g. LTE network 1 from one operator and LTE network 2 from the other operator.
There are two types of UEs on dual registration:

(1) Dual Rx + Dual Tx (2Rx2Tx for short)
For this type, the UE is able to receive/transmit over networks from different operators simultaneously, and the UE can also monitor paging in both networks simultaneously.
(2) Dual Rx + Single Tx (2Rx1Tx for short)
For this type, the UE can camp on one network while it is active in the other network. Since the UE has only single Tx, it can only stay in one network in order to perform data transmission in UL/DL.
For type (1) UE, it perform standard procedures in either of networks. For type (2), we observe that there may be some issues that need discussions in standard, so this paper is focus on this type of UE.
2
Discussion
For 2Rx1Tx UE, if there is another service triggered from the other network, we think that current UE behaviours may lead to some problems. Details are shown in figure 1.
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Figure 1: Issues in the dual registration scenario (for 2Rx1Tx UE)
In figure 1, for the UE, it can register to both LTE network 1 and LTE network 2, and it can only perform data transmission in one network. If it is in connected mode in LTE network 1, and then it triggers another service from LTE network 2 (MO or MT), currently we see there are two UE behaviours:

UE behaviour 1:
The UE may locally release its RRC connection in LTE network 1 (without informing LTE network 1).
With this behaviour, the UE can quickly enter LTE network 2 for service establishment, so that higher priority service can be guaranteed. However, since the UE does not inform LTE network 1, and then the network will detect some errors (e.g. uplink RLF). It may lead to negative network KPI and unnecessary resource occupancy.
UE behaviour 2:
The UE still stays in LTE network 1, and the UE will enter LTE network 2 until the LTE network 1 explicitly release the UE (e.g. via RRCConnectionRelease message).
Obviously, the higher priority service will be delayed and it will significantly impact user experience.
Observation 1: If the 2Rx1Tx UE is in connected mode in one network, and it triggers another service from the other network (MO or MT), currently it depends on UE implementation to handle, e.g.:
· the UE may locally release its RRC connection in LTE network 1 (without informing LTE network 1), and then the UE initiates RRC connection setup procedure in LTE network 2. This behaviour may cause issues at network side, e.g. resource occupancies, RLF.
· the UE may enter LTE network 2 until the LTE network 1 explicitly release the UE. This behaviour may lead to bad user experience.
Based on observation 1, we think that solutions are needed in order to solve these issues and there may be two solutions.
Solution 1: network based solution

This solution requires some co-ordinations between networks. For example, LTE network 2 contacts LTE network 1, and then LTE network 1 may decide to release the RRC connection for this UE.
However, this solution may have lots of impact, and maybe SA2, RAN2, RAN3 and other WGs will be involved.
Solution 2: UE based solution

If UE receives paging in LTE network 2, it could send an indication to LTE network 1 and then LTE network 1 may decide to release the RRC connection for this UE. The indication may include:
· the indication of RRC connection release request, or RRC connection preference (prefer to release)
· the service related information in LTE network 2, and it can be utilized by the network 1. Currently, the IE “EstablishmentCause” has some causes like emergency, mo-VoiceCall-v1280, and maybe some of them can be re-used
For solution 2, there may be a need to limit the transmission opportunities of such request, e.g. timer, counter, and it may be discussed further if possible.
Here is a comparison of two solutions.

	
	Solution 1: network based solution
	Solution 2: UE based solution

	Impacted WGs
	Maybe SA2, RAN2, RAN3
	Only RAN2

	Network impact
	RAN, CN
	Only RAN

	UE impact
	Maybe no
	Yes

	Complexity
	Depends on the whole solution
	Little

	Others
	
	In UMTS, there is a similar solution like solution 2, e.g. i.e. SCRI signalling.


Considering that solution 2 has less impacts and the complexity is reasonable, we prefer this solution.
Proposal 1: It is proposed RAN2 to introduce an indication from UE to eNB, and this indication is used for RRC connection release request, or RRC connection preference. This indication can be carried in uplink RRC messages, e.g. UEAssistanceInformation.
Proposal 2: It is proposed to RAN2 to discuss whether to indicate the service relation information in the other network and how to limit the transmissions of sending the indication in proposal 1.
3
Conclusion
For dual registration UEs, if they have dual Rx and single Tx, the UE can camp on one network while it is active in the other network. If the UE triggers another serivce in one network (which is camping on), the current UE behaiours may lead to some problems. So we provide two solutions: network based solution and UE based solution. After comparison, we prefer UE based solution, so we propose:
Proposal 1: It is proposed RAN2 to introduce an indication from UE to eNB, and this indication is used for RRC connection release request, or RRC connection preference. This indication can be carried in uplink RRC messages, e.g. UEAssistanceInformation.
Proposal 2: It is proposed to RAN2 to discuss whether to indicate the service relation information in the other network and how to limit the transmissions of sending the indication in proposal 1.
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