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Introduction
In RAN2#103bis in Chengdu, release and redirect in 2-steps procedure has been discussed and agreed. 
[bookmark: _GoBack]This paper asks RAN2 to confirm that redirection to be performed for Release in response to Resume Request is supported for both the case with or without context relocation.
[bookmark: _Ref178064866]Discussion
In RAN2#103bis in Chengdu, the following is captured in chairman’s notes concerning the Release and Redirect in 2-steps for RRC_INACTIVE UEs [1]:
***************************************************************************************************************************
R2-1814088	CR to 38.304 on Release and Redirect in 2-step procedure	Ericsson	CR	Rel-15	38.304	15.1.0	0056	-	F	NR_newRAT-Core
=>	Reword " On transition from RRC_CONNECTED to RRC_IDLE state or RRC_INACTIVE state " to allow the redirection to be performed for Release in response to Resume Request
=>	Revised in R2-1815961 (Offline discussion 76)

R2-1815961	CR to 38.304 on Release and Redirect in 2-step procedure	Ericsson	CR	Rel-15	38.304	15.1.0	0056	1	F	NR_newRAT-Core
=>	Agreed in principle
***************************************************************************************************************************
The IPA CR [2] captured the agreements by clarifying that in addition to RRC_CONNECTED to RRC_IDLE or RRC_INACTIVE, the following RRC transitions are also supported:
· RRC_INACTIVE to RRC_INACTIVE (in case RRCRelease with suspendConfig is sent in response to an RRCResumeRequest or RRCResumeRequest1);
· RRC_INACTIVE to RRC_IDLE (in case RRCRelease without suspendConfig is sent in response to an RRCResumeRequest or RRCResumeRequest1);

In [3] we have shown the different latencies involved in the release with redirection in 2-steps for RRC_INACTIVE UEs compared to the case the UE first needs to enter RRC_CONNECTED. [image: ]
Figure 9.2.2.5-1: 2-step Release and Redirect procedure
In the case with context relocation, 2 messages between UE and the target can be skipped (RRCResume and RRCResumeComplete) compared to the previous case where the UE first enters RRC_CONNECTED to then be released. Then, a further latency reduction can be achieved.
Delay in 2-step case with context relocation is RTT_nr (RRCResumeRequest, RRCRelease) + RTT_Xn (network delay in source from context fetching) + RTT_5gc (signalling between CN and source path switch) + 1.5*RTT_nr (RRCResumeRequest, RRCResume, RRCResumeComplete) + RTT_Xn (network delay in target from context fetching) + RTT_5gc (signalling between CN and source path switch) = 2.5*RTT_nr + 2*RTT_Xn + 2*RTT_5gc.

Redirection in 2-steps without context relocation
Further latency enhancements can be achieved in the case the UE performs a 2-step redirection procedure without context relocation i.e. upon sending an RRCResumeRequest or RRCResumeRequest1 (that is not an RNA update) it receives an RRCRelease with suspendConfig and network does not perform context relocation. Since the network knows that in the release and redirection case the UE is anyway going to another frequency and resuming in another cell which may be in another gNodeB, it might not make sense to trigger context fetching as that new target may trigger context fetching again. Hence, a 2-step procedure (RRCResumeRequest followed by an RRCRelease with suspendConfig and redirection information) without context relocation can even further reduce the latency of the procedure, as path switch does not need to be performed (as the AMF anchor would not change).
Delay in 2-step case without context relocation is RTT_nr (RRCResumeRequest, RRCRelease) + RTT_Xn (network delay in target from context fetching) + 1.5*RTT_nr (RRCResumeRequest, RRCResume, RRCResumeComplete) + RTT_Xn (network delay in target from context fetching) + RTT_5gc (signalling between CN and source path switch) = 2.5*RTT_nr + 2*RTT_Xn + RTT_5gc.
Latency can be even further improved if an RRC_INACTIVE UE tries to resume an RRC connection and without entering RRC_CONNECTED (and without context relocation) the UE is suspended to RRC_INACTIVE with redirection information to an NR frequency. At the target cell, the UE tries to resume the connection. 

For the inter-frequency release and redirect, the latency in different scenarios can be summarized in the following table:
	3-steps procedure (with context relocation), baseline in inactive state
	2-steps procedure (with context relocation)
	2-steps procedure (without context relocation)

	3.5*RTT_nr + 2*RTT_Xn + 2*RTT_5gc
	2.5*RTT_nr + 2*RTT_Xn + 2*RTT_5gc (delay gain compared to baseline is RTT_nr)
	2.5*RTT_nr + 2*RTT_Xn + RTT_5gc (delay gain compared to baseline is RTT_nr + RTT_Xn + RTT_5gc)



As the benefits in terms of latency of the 2-steps release and redirect without context relocation may be significant, it is worth clarifying that this is supported. As in the case of 2-steps procedure, initially envisioned to RNA updates [4], a solution without context relocation was also initially envisioned only for RNA updates, as shown in the following agreement from RAN2#102 in Busan:
***************************************************************************************************************************
R2-1809107	[RAN2#102][NR] Offline discussion #32: security framework for resume	Ericsson

Agreements

a.	Confirm the Resume working assumption with SA3 option a. 
b.	RAN2 preference for RAN3 to support RNAU without context relocation, under the assumption that there is no major RAN2 impact.
c	Current re-establishment solution (i.e. current WA) will be included in the RRC spec
d.	Send LS to SA3 to ask whether Horizontal key derivation is feasible to be used for encryption of Reestablishment message. If SA3 respond that it is feasible then this will be introduced in the spec.

***************************************************************************************************************************

Hence, as resume with or without context relocation involves Xn procedures and, as the initial agreements indicated to RAN3 were aiming RNA updates, RAN2 should clarify with RAN3 whether the 2-steps release and redirection without context relocation may be supported with existing Xn specifications. 
Confirm with RAN3 that Release and Redirect to an NR frequency with 2-step procedure is supported (for latency reduction), with or without context relocation.

A DRAFT LS to RAN3 is available in [5].
Conclusion
Based on the discussion in section 2 we propose the following:
1. Confirm with RAN3 that Release and Redirect to an NR frequency with 2-step procedure is supported (for latency reduction), with or without context relocation.
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