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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
[bookmark: OLE_LINK657][bookmark: OLE_LINK658][bookmark: OLE_LINK659]In previous RAN2#98 meeting, we had some initial discussion on stage2 aspects. An LS [1] was sent to SA2 to consult the FFS issue and the replied LS has some conclusion per SA2 discussion. Another LS [3] was sent back to clarify which features to be supported in 5GCN. In addition, the WID has been updated [4] to adopt the INACTIVE state in eLTE. In this contribution, we continue to discuss the stage2 aspects 
2. [bookmark: OLE_LINK30][bookmark: OLE_LINK31][bookmark: OLE_LINK21][bookmark: OLE_LINK22]Discussion
Generally, we start with the discussion about which protocals eLTE eNB to use, and then some essential issues are listed for more detail discussion.
2.1 [bookmark: OLE_LINK401]Which protocol to use
2.1.1 [bookmark: OLE_LINK75][bookmark: OLE_LINK76]RRC
In eLTE system, LTE radio interface is used. eLTE eNB can also be connected with EPC, so the legacy LTE UE will be served under the same eNB. If we adopt NR RRC for the eLTE system, we should redesign the configuration for the sub layers below since the NR PDCP/RLC/MAC are not the exactly same as LTE corresponding ones, which brings much more workload and is not necessary. If NR RRC and LTE RRC both work at the same eNB coverage, at least an extra mechanism should be introduced for the UE to know which ASN.1 to use. We think there is a tendency that LTE RRC will be used in eLTE.
[bookmark: OLE_LINK142][bookmark: OLE_LINK143][bookmark: OLE_LINK144][bookmark: OLE_LINK426][bookmark: OLE_LINK427][bookmark: OLE_LINK79][bookmark: OLE_LINK80][bookmark: OLE_LINK662][bookmark: OLE_LINK663][bookmark: OLE_LINK197][bookmark: OLE_LINK198][bookmark: OLE_LINK77][bookmark: OLE_LINK78]Proposal 1: LTE RRC to be used as baseline in eLTE

2.1.2 SDAP
We have captured the following in SI phase:
[bookmark: OLE_LINK23][bookmark: OLE_LINK24][bookmark: OLE_LINK72][bookmark: OLE_LINK73][bookmark: OLE_LINK74]For the User Plane of E-UTRA with NextGen Core, the LTE UP should be used as baseline and some enhancements (e.g. new QoS related UP operation) will be introduced to support the NextGen Core. In particular, the new user plane AS protocol layer above PDCP, accommodating all the functions introduced in AS for the new QoS framework, will also be applicable for E-UTRA with NextGen Core.
NextGen core introduce the a Qos flow mechanism, in which RAN node needs to be able to map the Qos flow to a certain DRB. In eLTE connected to the NGC, LTE should be updated with SDAP layer on top of PDCP which is introduce in NR, to adapt to the Qos flow granularity.
[bookmark: OLE_LINK664][bookmark: OLE_LINK665]Proposal 2: Introduce SDAP layer in eLTE protocol stack
	If proposal1 can be agreed and LTE RRC is used in eLTE system, there are generally two approach for the SDAP configuration. One is to set the SDAP configuration by LTE ASN.1, and another is that we set a container in LTE RRC including the entire configuration of SDAP sub layer. For simplicity, we think the container approach is more appropriate and could just reuse what NR concludes.
[bookmark: OLE_LINK666][bookmark: OLE_LINK667]Proposal 2a: Introduce a container in LTE RRC for SDAP layer configuration

2.1.3 [bookmark: OLE_LINK83][bookmark: OLE_LINK84]PDCP
In last RAN2 ad hoc meeting, we have agreed that in EN-DC, NR PDCP will be used in the harmonized bearer for split bearer and SCG bearer, while we have the working assumption that either NR PDCP or LTE PDCP can be used in the MCG bearer. Note that we have captured in the TR that 
[bookmark: OLE_LINK9][bookmark: OLE_LINK10][bookmark: OLE_LINK11][bookmark: OLE_LINK12]“Commonality between LTE/NR tight interworking with LTE connected to EPC and LTE/NR tight interworking with LTE connected to NextGen Core should be maximized”. 
Although the UE needs to maintain two PDCP protocols, but they are quite similar and NR PDCP has more flexibility to accommodate the further evolution. So we propose to use the NR PDCP for eLTE system
[bookmark: OLE_LINK85][bookmark: OLE_LINK86][bookmark: OLE_LINK668][bookmark: OLE_LINK669][bookmark: OLE_LINK87][bookmark: OLE_LINK88]Proposal 3: RAN2 confirms to use NR PDCP for eLTE

2.1.4 RLC and MAC
In NR SI phase, we have captured the above UP-related agreement. There seems no need to modify RLC and MAC in LTE for eLTE connected to NGC. 
[bookmark: OLE_LINK711][bookmark: OLE_LINK712]Proposal 4: In eLTE, reuse LTE RLC and MAC sub layers.

2.2 [bookmark: OLE_LINK402][bookmark: OLE_LINK403]CN selection
2.2.1 LTE eNB connected to EPC and 5GC
[bookmark: OLE_LINK129][bookmark: OLE_LINK130]This scenario will be common in the eLTE deployment. We have extensively discussion in previous meetings for the initial CN selection. In the SI phase, we have the following
In order to support both UEs connected to EPC and UEs connected to NextGen Core in an LTE cell simultaneously, both the LTE NAS specific parameters and NextGen NAS specific parameters should be broadcasted in system information.
Naturally the LTE cell will broadcast the indication(s) for types of the core network to let the UE capable of both select a proper NAS. The network need at latest in MSG5 to know of which NAS the UE use to route the NAS message to the proper AMF/EPC. We notice that SA2 captured following in TS 23.501
[bookmark: OLE_LINK6][bookmark: OLE_LINK5]A UE that supports camping on 5G systems with 5GC NAS:
[bookmark: OLE_LINK118][bookmark: OLE_LINK117][bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK17][bookmark: OLE_LINK124][bookmark: OLE_LINK120][bookmark: OLE_LINK119]-	performs initial access either through E-UTRAN that connects to 5GC or NR towards 5GC;
-	performs initial access through E-UTRAN towards EPC, if supported and needed;
-	performs EPC NAS or 5GC NAS procedures over E-UTRAN or NR respectively (i.e. Mobility Management, Session Management etc) depending on capability indicated in AS, if the UE also supports EPC NAS.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3]NOTE 1: A UE supporting EPC NAS 5GC NAS initiates 5GC NAS procedures when 5GC is supported by the serving PLMN.
This makes a bit confusing that if the UE capable of both NAS is only limited to use the 5GC NAS in the initial access, and thus sure limits the operators to steer the UE to an expected CN. And also, we understand that UE behaviour just noted in the notes makes it a bit strange like a preference.
[bookmark: OLE_LINK18][bookmark: OLE_LINK19][bookmark: OLE_LINK509][bookmark: OLE_LINK510][bookmark: OLE_LINK713][bookmark: OLE_LINK714][bookmark: OLE_LINK199][bookmark: OLE_LINK200][bookmark: OLE_LINK4][bookmark: OLE_LINK7]Proposal 5: RAN2 to confirm the following behaviour when UE and network both capable of EPC and 5GC NAS.
· A UE capable of EPC NAS and 5GC NAS only initiates 5GC NAS procedures when 5GC is supported by the serving PLMN
If the intended behaviour indicated by SA2 is confirmed, then the general procedure can be descripted as below: Network broadcasts the CN type indicator, UE select the NAS based on its own capability. MSG3 and MSG5 both can be used to indicate to the RAN which NAS is used. There are three options to the indication
· MSG3 has limited space for the new indication, but one bit is enough
· MSG5 has the capability to include the indication, and also the slice info can be included in MSG5. Slice info is also a kind of the indication of the routing direction, see section 2.3.
· If the UE has a temp CN ID, MSG3 can be used to distinguish which NAS is used, while the CN temp ID for 5GC is SA2 work. If it has similar or smaller size than that of EPC, it could be used in MSG3.
For the initial access, we think that an indication is needed as no available CN ID could be used. 
[bookmark: OLE_LINK715]Proposal 5a: For the CN selection，if the behaviour is confirmed, RAN2 to discuss how to indicate the CN type.
If different opinion raised for the intended behaviour for the proposal 5, we think that a mechanism for the UE selecting a CN should be introduced. Basically it will include that network broadcasts the indications for the capable and preferred CN to let the UE camp on, the UE selects a CN based on its own situation and seeks for the network’s confirm, then the UE uses this negotiated NAS for the access. Obviously it is a little bit complex but could provide more flexibility for the network. 
[bookmark: OLE_LINK8][bookmark: OLE_LINK20]Proposal 5b: If other behaviour is considered, RAN2 to discuss a negotiated mechanism for the CN selection.

2.2.2 LTE eNB connected only to 5GC
[bookmark: OLE_LINK486][bookmark: OLE_LINK487]SA2 has a response LS [5] to clarify that LTE eNB connected only to NGC is possible, and ask RAN2 to consider the problem that how to prevent the legacy UE from camping on the eLTE cell. We should bear in mind that Pre-R15 UE will not be capable of 5GC NAS and will not understand any new R15 LTE feature and IE. This could be divided into two parts
· [bookmark: OLE_LINK267][bookmark: OLE_LINK265][bookmark: OLE_LINK266]R15 UE that is only capable of EPC NAS, which also should be prevented from camp on;
· Pre-R15 UE legacy UE (including R8 UE)
If the UE is a R15 UE and is only capable of EPC NAS, the UE should at least read the broadcast information and know that the LTE coverage is only served by a 5GC in the PLMN, by the CN indication. Then the UE will choose another acceptable cell. If the UE is a legacy UE, since eLTE cell has the same radio interface as in LTE, the legacy UE will always try to camp on if the signal strength is good enough. But the legacy UE cannot identify the new field. It seems that we have two options
· Set the cellBarred in SIB1 as Barred, for the legacy UE. And specify the R15 UE which is capable of 5GC NAS and under the serving cell capable of 5GC NAS to neglect the IE. Also it could be possible to set a new field to bar the eLTE cell if needed;
· Extend a certain critical extension field to create a new System Information Block1 message for the eLTE only, to make the legacy UE think this is a forbidden cell by error handling. Alternatively, other essential message could also be modified if possible.
[bookmark: OLE_LINK201][bookmark: OLE_LINK202][bookmark: OLE_LINK716]Proposal 6: For eLTE only connected to 5GC, RAN2 to determine a mechanism to prevent the R15 EPC-only UE and legacy UE from camping on.
[bookmark: OLE_LINK205]
2.3 [bookmark: OLE_LINK448]Slice issue in eLTE
Slice is being discussed in NR. We have the common understanding that we should adopt most principles in NR for eLTE. The agreements we made for NR should be applied also in eLTE system considering the impact to the LTE protocol.
2.3.1 [bookmark: OLE_LINK125][bookmark: OLE_LINK126]Slice selection
In NR, SA2 captured that
The (R)AN may use Requested NSSAI in access stratum signalling to handle the UE Control Plane connection before the 5GC informs the (R)AN of the Allowed NSSAI. The Requested NSSAI is not used by the RAN for routing when the UE provides also a Temporary User ID.
In eLTE, we think similar approach can be adopted. When the UE initially access the network, it may use the subscribed S-NSSAI for enabling the RAN to select a proper AMF. Once the UE is attached, it get the Allowed NSSAI (a collection of S-NSSAIs) and a valid CN temp ID. Then the UE could use the temp ID in MSG3 to distinguish the proper AMF, and if no such available ID, it adds the accepted NSSAI in MSG5 for AMF selection. Above mentioned is similar to what is agreed in NR, except that we don’t yet know whether the CN temp ID from 5GC is suitable for MSG3. Considering the Selection of RAN part of the network slice, NSSAI can also be used to give the RAN unambiguous identifies.
[bookmark: OLE_LINK450][bookmark: OLE_LINK451][bookmark: OLE_LINK717][bookmark: OLE_LINK718][bookmark: OLE_LINK206][bookmark: OLE_LINK207][bookmark: _GoBack]Proposal 7: For eLTE slice selection, similar RAN selection of slice is used as in NR. MSG5 is used to carry the NSSAI for AMF selection and selection of RAN part.

2.3.2 Resource partition
In RAN2 NR ad hoc, we have agreed 
Agreements:
1:	RAN2 understanding is that traffic for different slices is handled by different PDU sessions.
2	Network can realise the different network slices by scheduling and also by providing different L1,2 configurations.
3	UE should be able to provide assistance information for network slice selection in RRC message, if provided by NAS.
FFS whether it is possible to provide different PRACH, access barring and congestion control information for different slices.
4	Above agreements and FFS are also applicable for LTE connected to 5G-CN.
[bookmark: OLE_LINK779][bookmark: OLE_LINK780][bookmark: OLE_LINK781][bookmark: OLE_LINK776][bookmark: OLE_LINK777][bookmark: OLE_LINK778]It mentioned that whether different PRACH could be used in eLTE. We think it is not expected to introduce PRACH partition for the eLTE system to recognize the different slice, as this will have a huge impact on the legacy PRACH. And also, other assistant information can be used to achieve the same goal as stated in proposal 7
[bookmark: OLE_LINK719][bookmark: OLE_LINK720]Proposal 8: Do not introduce PRACH partition in eLTE to differentiate slices.

2.4 [bookmark: OLE_LINK89][bookmark: OLE_LINK90]Qos issue in eLTE
[bookmark: OLE_LINK121][bookmark: OLE_LINK122][bookmark: OLE_LINK123]The general idea we think is that once Qos issues are stable in NR, we can see which can be reused in eLTE. The basic principle will also be applied that we should keep accordance between NR and eLTE for Qos. Here we just focus on the impact to eLTE brought by Qos framework introduced in NR.
In NR Qos, for AS aspect, if reflective Qos is configured, the RQI should be included in the SDAP header. If reflective Qos is not used, then the UE has to know mapping between the Qos flow and the DRB, so RRC should carry the AS profile for the mapping. 
[bookmark: OLE_LINK313][bookmark: OLE_LINK314][bookmark: OLE_LINK315][bookmark: OLE_LINK316][bookmark: OLE_LINK91][bookmark: OLE_LINK92]Proposal 9: For Qos configuration in eLTE, LTE RRC needs to be enhanced to configure the AS profile for the mapping, and SDAP in NR should be reused on top of PDCP layer.
[bookmark: OLE_LINK321][bookmark: OLE_LINK322][bookmark: OLE_LINK319][bookmark: OLE_LINK320]
2.5 [bookmark: OLE_LINK231][bookmark: OLE_LINK232]Inactive issue in eLTE
[bookmark: OLE_LINK721][bookmark: OLE_LINK722]In last RAN plenary meeting, the WID was revised for the inactive scope. 
[bookmark: OLE_LINK723][bookmark: OLE_LINK724][bookmark: OLE_LINK725]RRC_INACTIVE state for E-UTRA when connected to 5G-CN,  with similar functionality as the RRC_INACTIVE state in NR;  CN aspects of the RRC-INACTIVE state are covered in 5GS-Ph1 (SP-160958) and are expected to be  the same for both NR and LTE from a CN standpoint
NR and eLTE have the same INACTIVE state. Considering the following two aspects
· eLTE inactive state from/to LTE light connection state
· eLTE inactive state from/to NR inactive state
[bookmark: OLE_LINK726][bookmark: OLE_LINK727]For the first bullet, eLTE and LTE have the same air interface, but they have different core networks. If network configures a light connection area and an eLTE inactive area, the UE moving across the two areas wouldn’t keep the “light” or “inactive” state, since the NAS registration has to be updated.
For the second bullet, eLTE and NR have the same core network, but they have different air interfaces. If network configures an eLTE area and a NR inactive area, the UE moves the two areas and won’t be able to retrieve a valid context from a eNB if it has to establish a connection in NR, since the configuration cannot be reused. Thus, there seems no need to enhance the UE to accommodate the different states under different RAT or CN.
[bookmark: OLE_LINK796][bookmark: OLE_LINK797]Proposal 10: For inactive state in eLTE, keep the eLTE inactive state independent from LTE light connection and NR inactive, and no need to enhance the UE for directly states transfer between them.

2.6 Access barring issue in eLTE
NR has agreed that we should aim to specify a unified Access barring mechanism, which also applied in RRC_INACTIVE states. In NR, we have not concluded what is the exact picture of the “unified” framework of the access barring, for instance, we don’t know whether the CN relocation and slice related barring will be in the whole framework. 
In LTE, an access barring mechanism consists of many scenarios such as ACB, EAB, SSAC, ACDC, etc. For eLTE, LTE barring related info always need to be broadcasted if this eLTE cell also provides the EPC service in case the cell is connected to both EPC and 5GC. The barring mechanism needs interactions between AS and NAS layer. eLTE will naturally support the legacy LTE access barring mechanism, by using the LTE NAS to AS interaction. 
If we design a NR barring framework that is totally back compatible with LTE, and 5GC has the exact same causes as in LTE, then the eLTE RRC could be reused. However, we should not limit the NR design for this purpose. We could design a totally new barring framework in 5GC and NR, it means that network and eLTE UE at least needs to update the NAS and the AS layers to adapt to the two barring mechanisms. LTE RRC should be able to identify the NR access barring categories, if there is any difference. 
Proposal 11: For access barring in eLTE, keep the LTE access barring mechanism and also apply the new NR access barring mechanism.
3 Conclusion
In this contribution, we mainly discussed the general aspects of eLTE. Base on the discussion, we have the following proposals:
[bookmark: OLE_LINK670][bookmark: OLE_LINK671]Proposal 1: LTE RRC to be used as baseline in eLTE
[bookmark: OLE_LINK29][bookmark: OLE_LINK32][bookmark: OLE_LINK27][bookmark: OLE_LINK28]Proposal 2: Introduce SDAP layer in eLTE protocol stack
[bookmark: OLE_LINK33]Proposal 2a: Introduce a container in LTE RRC for SDAP layer configuration
Proposal 3: RAN2 confirms to use NR PDCP for eLTE
Proposal 4: In eLTE, reuse LTE RLC and MAC sub layers.
Proposal 5: RAN2 to confirm the following behaviour when UE and network both capable of EPC and 5GC NAS.
· A UE capable of EPC NAS and 5GC NAS only initiates 5GC NAS procedures when 5GC is supported by the serving PLMN
[bookmark: OLE_LINK25][bookmark: OLE_LINK26]Proposal 5a: For the CN selection，if the behaviour is confirmed, RAN2 to discuss how to indicate the CN type.
Proposal 5b: If other behaviour is considered, RAN2 to discuss a negotiated mechanism for the CN selection.
Proposal 6: For eLTE only connected to 5GC, RAN2 to determine a mechanism to prevent the R15 EPC-only UE and legacy UE from camping on.
Proposal 7: For eLTE slice selection, similar RAN selection of slice is used as in NR. MSG5 is used to carry the NSSAI for AMF selection and selection of RAN part.
Proposal 8: Do not introduce PRACH partition in eLTE to differentiate slices.
Proposal 9: For Qos configuration in eLTE, LTE RRC needs to be enhanced to configure the AS profile for the mapping, and SDAP in NR should be reused on top of PDCP layer.
[bookmark: OLE_LINK36]Proposal 10: For inactive state in eLTE, keep the eLTE inactive state independent from LTE light connection and NR inactive, and no need to enhance the UE for directly states transfer.
[bookmark: OLE_LINK34][bookmark: OLE_LINK35]Proposal 11: For access barring in eLTE, keep the LTE access barring mechanism and also apply the new NR access barring mechanism.
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