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1. Introduction
At RAN2 #113 and #113bis-e, the followings were agreed on the switching procedure with or without leaving RRC_CONNECTED in Network A (a.k.a. long time or short time switching).
1.	Switching procedure can be used to notify network A that the UE has a preference to leave RRC_CONNECTED state in network A (#113-e).
2.	The switching procedure can be used to notify network A that the UE has a preference to be kept in RRC_CONNECTED state in network A while temporarily switching to network B (#113-e).
3.	Only support NAS-based busy indication (for IDLE and INACTIVE) (#113bis-e).
4.	During switching procedure for leaving RRC_CONNECTED state, UE is allowed to enter RRC_IDLE state if it does not receive response message from network within a certain configured time period. FFS for RRC_INACTIVE state (#113bis-e).
In addition to the FFS issues agreed in the last meeting, there were the other open issues not discussed on-line, e.g. as summarised in [1]. This paper attempts to discuss the open issues on the switching procedure with or without leaving RRC_CONNECTED.
2. Discussion
2.1. Use cases of two switching procedures
In the summary document submitted to the last meeting, there were proposals on the use cases of two switching procedures [1]. As mentioned in [2], we also think the use cases can be categorized to two groups by a criterion whether the activity in network B needs RRC connection establishment or not. For example, in case of busy indication (in the RRC_IDLE mode) or TAU/RNAU or voice call, a UE needs to establish an RRC connection in network B. On the other hands, for paging reception or SI acquisition, the UE does not need to establish an RRC connection in network B. In case of the use cases that need RRC connection establishment, if the UE does not leave the RRC_CONNECTED state in network A, the UE has to perform RRC connection establishment and several signalling for the objective activity during the gap configured by the short time switch procedure. Otherwise (i.e. if the gap does not fit to the activities), additional radio resources need to be assigned to network B for the data transmission and reception. This would result in compromising the throughput performance in network A by reducing the radio resources in network A. Of course, such workaround may cause significant impact for both the UE and networks.
Proposal 1:		For all cases in which a UE needs to establish an RRC connection in Network B, the UE shall 				use the switching procedure with leaving RRC_CONNECTED, when the UE is in 							RRC_CONNECTED in Network A.
Proposal 1a:		Otherwise (i.e. the UE does not have to establish and RRC connection in Network B), it is up 				to UE implementation whether the UE uses the switching procedure with or without leaving 				RRC_CONNECTED, when the UE is in RRC_CONNECTED in Network A.

2.2. RRC vs NAS signalling for switching procedure with leaving RRC_CONNECTED
In the last meeting, RAN2 agreed to use RRC signalling for the switching procedure without leaving RRC_CONNECTED, whilst it was not discussed for the switching procedure with leaving RRC_CONNECTED.
Table 1 shows pros and cons comparison for RRC vs NAS.
	
	Pros
	Cons

	RRC
	· Low latency
· Procedure can be unified for both short time switching and long time switching
	· Additional signalling is needed between gNB and AMF

	NAS
	· To suspend downlink data from network, NAS based signalling is suitable
· Additional signalling is not needed between gNB and AMF
· If the trigger to switch is paging reception, this signalling is counterpart of busy indication. If busy indication is NAS based, using NAS is natural
	· High latency compared to RRC based
· Procedure cannot be unified for both short time switching and long time switching


Table 1 Pros and Cons comparison for RRC vs NAS
From the technical perspective, NAS based signalling seems to be suitable for this purpose since AMF is responsible to trigger the suspension of downlink data in the network side. However, low latency might be more important for the urgent situation such as emergency notification in autonomous driving, and for UX point of view of course. Moreover, the procedure for both short time switching and long time switching can be unified if RRC based signalling is used.
Proposal 2:		RRC signalling is used for the switching procedure with leaving 									RRC_CONNECTED in Network A.

2.3. Switching from RRC_CONNECTED to RRC_INACTIVE
In case of the switching procedure with leaving RRC_CONNECTED, RAN2 agreed on the timer based approach for a UE to transit to RRC_IDLE. On the other hand, it was FFS for the case where the UE transits to RRC_INACTIVE.
Considering the case where the UE needs to establish RRC connection in network B but the activity in network B is just one shot signalling such as busy indication (assuming busy indication uses long time switch), the duration of the leave in network A is relatively short. In such case, entering RRC_IDLE mode is inefficient. Therefore, we propose that the UE is allowed to transit to RRC_INACTIVE within a certain configured time period, if the response message is not received. 
Proposal 3:		Likewise the idle mode case, the UE is allowed to transit to RRC_INACTIVE within a 						certain configured time period, if the response message is not received.
[bookmark: _GoBack]However, if this proposal is based, we have to consider how to avoid mismatch of the RRC state transition between the UE and network A. It is necessary to determine the RRC state to transit in coordination between the UE and network A in advance to avoid the mismatch (as mentioned in [3]). To determine the RRC state in advance, two options can be considered:
Option 1:	Specify a fixed RRC state to transit for each specific scenario, in the RRC specification
Option 2:	Allow the UE to pre-configure the RRC state to transit in advance for the specific scenarios 
Option 1 is simpler way than option 2. However, it is not flexible. For example, when the resource in network A is exhausted, network A may want the UE to transit to RRC_IDLE in any scenario. In such case, option 1 does not fit. Therefore, we propose option 2 to enhance flexibility.
Proposal 4:		For the specific scenarios, UE is allowed to configure the RRC state to transit in advance of triggering the switching procedure with leaving RRC_CONNECTD. FFS: what scenarios to make configurable

3. Summary and proposal
This paper discussed the open issues on the switching procedure with or without leaving RRC_CONNECTED. In summary, the followings were proposed:
Proposal 1:		For all cases in which a UE needs to establish an RRC connection in Network B, the UE shall 	use the switching procedure with leaving RRC_CONNECTED, when the UE is in RRC_CONNECTED in Network A.
Proposal 1a:		Otherwise (i.e. the UE does not have to establish and RRC connection in Network B), it is up to UE implementation whether the UE uses the switching procedure with or without leaving RRC_CONNECTED, when the UE is in RRC_CONNECTED in Network A.
Proposal 2:		RRC signalling is used for the switching procedure with leaving 									RRC_CONNECTED in Network A.
Proposal 3:		Likewise the idle mode case, the UE is allowed to transit to RRC_INACTIVE within a certain configured time period, if the response message is not received.
Proposal 4:		For the specific scenarios, UE is allowed to configure the RRC state to transit in advance of triggering the switching procedure with leaving RRC_CONNECTD. FFS: what scenarios to make configurable
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