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1	Introduction
There has been a discussion in several working groups regarding the 5G requirement involving mobility with legacy systems. Specifically, the draft LS from SA2 in [1] and recent discussion in SA2 and RAN2 raises a question in this regard and it merits clarifications in RAN to reach a common view on the mobility scenarios to be included in the 5G system.
In this contribution, we propose that RAN plenary agrees on the set of mobility scenarios covered in 5G NR and communicates the ensuing view.

2	Discussion
2.1	SA1 spec
5G system service requirement in TS 22.261 [2] has the following requirement on legacy service support.
	[bookmark: _Toc493858625]5.1.2.2	Legacy service support
The 5G system shall support all EPS capabilities (e.g., from TSs 22.011, 22.101, 22.278, 22.185, 22.071, 22.115, 22.153, 22.173) with the following exceptions:
-	CS voice service continuity and/or fallback to GERAN or UTRAN,
-	seamless handover between NG-RAN and GERAN,
-	seamless handover between NG-RAN and UTRAN, and
-	access to a 5G core network via GERAN or UTRAN.


Figure 1: quote from TS 22.261 [2]
From the above requirement text, it is clear that connected mode mobility (i.e. handover) between 5G system and legacy 2G (GERAN) / 3G (UTRAN) system is outside the scope of 5G service.  However, it does not state requirements on idle mode mobility between 5G system and legacy RATs.

2.2	SA2 discussion and spec
In SA2 #123 meeting (Oct 2017), SA2 referred to the above SA1 specification and pointed out the absence of an equivalent requirement on idle mode mobility in 5G system with respect to the legacy RATs. The content of the draft LS (S2-177678 [1]) is captured below:
	1	Overall description
SA WG2 would like to understand whether any Rel-15 requirements exist for idle mode interworking between 5GS and GSM/UMTS/CDMA2000:
· From 5GS to GSM/UMTS/CDMA2000
· From GSM/UMTS/CDMA2000 to 5GS
· And if so, for which RAT i.e.
· For NR (scenarios 2 and 4)
· For E-UTRA (scenarios 5 and 7)
SA2 would also like to understand the status of any ongoing discussions regarding the above. 
SA2 would also like to understand whether any assumption is made in Release 15 whether E-UTRA deployed with 5GC also connects to EPC.


Figure 2: draft LS from SA2 (S2-177678 [1]) at SA2 #123
This draft LS (S2-177678 [1]) was not agreed in the email discussion after SA2 #123 meeting in Oct, but the raised questions are valid ones that need resolution. Specifically from RAN perspective, it has potential RAN specification impacts, not only in 5G, but also in legacy RAT specifications, e.g. suitable support in the relevant system information. Therefore, it is an important point to clarify from RAN perspective.
In addition, SA2 #124 meeting in Nov-Dec approved the pCR (S2-179051 [4]) to 23.501 [3] to add further description on the mobility between 5G and 2G/3G. The relevant part is quoted below. 
	5.17.2.x	Mobility between 5GS and GERAN/UTRAN
IP address preservation upon mobility between 5GS and GERAN/UTRAN is not supported.
Upon mobility from 5GS to GERAN/UTRAN (e.g. upon leaving NG-RAN coverage) the UE shall perform the A/Gb mode GPRS Attach procedure or Iu mode GPRS Attach procedure (see TS 23.060 [xx]).
Upon mobility from GERAN/UTRAN to 5GS (e.g. upon selecting an NG-RAN cell) the UE shall perform the Registration procedure of “initial registration” type as described in TS 23.502 [3].


Figure 3: part of pCR S2-179051 [4] approved in SA2 #124
The highlighted text above states that the mobility from 5G to 2G/3G cell will result in an attach procedure. Similarly, mobility from 2G/3G to 5G cell will result in initial registration. This is the result of the agreement in SA2 #124 that the IP address preservation is not supported in mobility from 5G to 2G/3G, and vice versa, It should be noted that, as the result of this agreement, this mobility behaviour between 5G and 2G/3G is no longer an idle mode mobility (i.e. cell re-selection) which usually results in LAU or TAU after cell re-selection.

2.3	RAN2 discussion and spec
In RAN2 #99bis meeting (Oct 2017), the following agreement was reached with respect to the 5G mobility (connected mode, idle mode), as quoted from RAN2 chairman's note below (related to the discussion on R2-1710190, AI 9.7 LTE connectivity to 5G-CN):
Agreements:
1	RAN2 understanding based on SA2 decisions is that inter-RAT active mode handover or cell change order is not supported between LTE/5GC and 2G/3G systems.
2	Inter-RAT active mode measurement configuration and reporting on 2G/3G RATs are supported in the same way as today.
3	RAN functionality of release with redirect info to 2G/3G RATs is supported in the same way as today. For redirection to 2G then UE only accepts redirection to 2G if AS security protected (NAS configuration is not required).
4	Idle mode mobility to 2G/3G/LTE/NR is supported including IDLE mode mobility control info for all RAT (i.e. behaviour exactly the same as LTE/EPC and the network is responsible to set dedicated frequency priorities appropriately)
5	A single LTE RAT is used in the cell reselection priorities regardless if the RAT support 5GC or not (i.e. behaviour exactly the same as LTE/EPC and the network is responsible to set dedicated frequency priorities appropriately)
Figure 4: quote from RAN2 chairman's note from RAN2 #99bis meeting [5] (AI 9.7 LTE connectivity to 5G-CN)
From these points, RAN2 has agreed to follow the SA1 requirements on connected mode mobility as specified in TS 22.261 [2] as quoted earlier. For the idle mode mobility, it is agreed that all reselection scenarios between 2G (GERAN)/3G (UTRAN) and LTE connectivity to 5G-CN are within the scope.
On the other hand, the latest version of TS 38.300 ("NR; NR and NG-RAN Overall Description; Stage 2") in R2-1714252 [6] out of RAN2 #100 (Nov-Dec 2017) states that only the cell re-selection (i.e. idle mode mobility) between 5G NR and E-UTRA is specified. In other words, it does not specify equivalent functionality involving 2G/3G from 5G CN perspective. The relevant text is quoted and highlighted as below.
	[bookmark: _Toc500169547][bookmark: _Toc500190069][bookmark: _Toc500446736][bookmark: _Toc500169569][bookmark: _Toc500190092][bookmark: _Toc500446759]9	Mobility and State Transitions

<… skip unrelated texts …>

9.3	Inter RAT
[bookmark: _Toc500169570][bookmark: _Toc500190093][bookmark: _Toc500446760]9.3.1	Intra 5GC
[bookmark: _Toc500169571][bookmark: _Toc500190094][bookmark: _Toc500446761]9.3.1.1	Cell Reselection
Cell reselection is characterised by the following:
-	Cell reselection between NR RRC_IDLE and E-UTRA RRC_IDLE is supported;
[bookmark: _Toc500169572][bookmark: _Toc500190095][bookmark: _Toc500446762]9.3.1.2	Handover
Inter RAT mobility is characterised by the following:
-	Source RAT should be able to support and configure Target RAT measurement and reporting.
-	The in-sequence and lossless handover is supported for the handover between gNB and ng-eNB.
-	Both Xn and NG based inter-RAT handover between NG-RAN nodes is supported. Whether the handover is over Xn or CN is transparent to the UE.  
-	The target RAT receives the UE NG-C context information and based on this information configures the UE with a complete RRC message and Full configuration (not delta).
[bookmark: _Toc500169573][bookmark: _Toc500190096][bookmark: _Toc500446763]9.3.1.3	Measurements
Inter RAT measurements in NR are limited to E-UTRA.

<... continued on next page ...>

[bookmark: _Toc500169574][bookmark: _Toc500190097][bookmark: _Toc500446764]9.3.2	From 5GC to EPC
[bookmark: _Toc500169575][bookmark: _Toc500190098][bookmark: _Toc500446765]9.3.2.1	Cell Reselection
Cell reselection is characterised by the following:
-	Cell reselection between NR RRC_IDLE and E-UTRA RRC_IDLE is supported;
[bookmark: _Toc500169576][bookmark: _Toc500190099][bookmark: _Toc500446766]9.3.2.2	Handover
Inter RAT mobility is characterised by the following:
-	Source RAT should be able to support and configure Target RAT measurement and reporting.
[bookmark: _Toc500169577][bookmark: _Toc500190100][bookmark: _Toc500446767]9.3.2.3	Measurements
Inter RAT measurements in NR are limited to E-UTRA.
[bookmark: _Toc500169578][bookmark: _Toc500190101][bookmark: _Toc500446768]9.3.2.4	Data Forwarding
The inter-System data forwarding follows the following key principles:
-	Only indirect data forwarding is supported.
-	PDU session information at the serving NG-RAN node contains mapping information per QoS Flow to a corresponding E-RAB.
-	At handover preparation, the source NG-RAN node shall decide which mapped E-RABs are proposed to be subject to data forwarding and provide this information in the source-to-target container to the target eNB.
-	The target eNB assigns forwarding TEID/TNL address(es) for the E-RAB(s) for which it accepts data forwarding.
-	A single data forwarding tunnel is established between the source NG-RAN node and UPF per PDU session for which at least data for a single QoS Flow is subject to data forwarding. Then the UPF maps data received from the per PDU session data forwarding tunnel(s) to the mapped EPS bearer(s). 


Figure 5: Subclause 9.3 from 38.300 [6]
3	Conclusion
Based on the recent discussion in SA2 and RAN2 and also the status in other WGs, all WGs are now working on the Connected mode and Idle mode mobility between 5G NR and LTE. However, the behaviour of idle mode mobility between 5G and 2G/3G is so far unclear, and needs to be clarified.
With the latest agreement in SA2 in [4], mobility between 5G and 2G/3G is a "selection and registration" mechanism due to the absence of IP address preservation in this scenario, thus it is no longer an idle mode mobility (i.e. no LAU or TAU).
On the other hand, the RAN2 spec does not specify the (idle mode) mobility in 5G NR and 2G/3G scenario.
Based on this current status, we propose the following:
Proposal 1):
We propose that RAN plenary clarify whether the following mobility scenario is in the scope of 5G NR functionality.
· Idle mode mobility between  2G (GERAN)/3G (UTRAN) and 5G NR
Proposal 2):
We propose that RAN plenary send an LS to the relevant WGs (e.g. SA1, SA2, RAN2, RAN3) to communicate RAN plenary's view.
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