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Introduction
SA2#125 has endorsed S2-181208 for further INOBEAR work, and base on some analyses, following updates is proposed based on some considerations. 

Proposal 1:

Current TS23.401 requires no need to change UE’s serving node, i.e. MME in MME pool Area, SGW in SGW Service Area, so we should assume that within those Areas the support of INOBEAR should be homogeneous.
Proposal 2:

Operators normally upgrade their network gradually, and in different manner. For example, the CN node maybe upgraded first to support INOBEAR in one area, e.g. some provinces of China. The upgraded of eNodeB will need more effort and time consuming. Once all network nodes have been upgrade to Rel-15, then the INOBEAR could function properly. Before that, there should be a method for operator to configure the upgraded nodes that the INOBEAR not take effect, e.g. a simple switch to “switch off” the INOBEAR support. This method has following merits:

· Save the singling negotiation between Rel-15 network nodes regarding the support of INOBEAR; 

· Since within rel-15, the support of INOBEAR of CN node is mandatory. Seemingly such singling negotiation is no needed.
· For those operator upgraded to Rel-15 for using other features without INOBEAR, they have the method to “switch off” the INOBEAR. 
· For operators who have large network coverage, they may want to deploy/enable the INOBEAR in certain area, e.g. one or several provinces of China, firstly. While, in other area, the INOBEAR could be switched off. Or in such area, the operator may not upgrade their network to support INOBEAR.  

Here we propose: 
a) Introduce one configuration switch named “INOBEAR switch” into each related CN node and eNodeBs to ON/OFF the support of the INOBEAR.  
i. If this method is agreed by SA2, we need communicates with RAN WGs, to let them know our/SA2’s decision on this introduction. 

b) Using this configuration switch method, rather than capability negotiation via signalling, to align the support of INOBEAR of network entities, e.g. by switch on, make the eNodeB and MME knows each other already support INOBEAR. 
i. This is configuration switch method works well for non-roaming case. 
ii. For roaming case, additional methods are needed e.g. 
1. It would be easy to configure the MME to know which PLMN support/enabled the INOBEAR. That is, if configuration shows that PLMN A support/enabled the INOBEAR, then all those PDN-GW belongs to PLMN A and used for roaming purpose supports the INOBEAR. Please Note: other PDN-GW belongs to PLMN A but not used for roaming still have the possibility to not support INOBEAR.
2. It would costs much labours and co-ordination among operators, if consider per PGW support INOBEAR is needed. If this is the case, the capability negotiation method may be more efficiency, e.g. during the PDU session related procedure, PGW in home routed case indicates support of INOBEAR to SGW. Then SGW will indicate support of INOBEAR to MME if SGW itself also capable support INOBEAR (e.g. already configured to support INOBEAR). Or the SGW transparently forward such indication to MME, since the MME knows this SGW support of INOBEAR or not already, e.g. by configuration. 
3. We believe that per PLMN granularity is enough.

Please find corresponding updates below. 

Assumptions

	Id
	Area
	Assumption
	Action needed

	AS1
	UE capability
	· There will only be a single new UE to network capability indication added, which is to inform the network that the UE can support 15 bearers.

· RAN2 may agree to define various combinations to split the 15 bearers between AM and UM bearers, but that is assumed to remain invisible / left out of consideration for / by the core network
	None. There is no more “granularity” for the increase in the no. of bearer defined in the RAN WI either. Should RAN see reasons to define more granular support that may impact core network, they should approach SA2.

	AS2
	Non-homogeneity of support for INOBEAR
	· Various combinations of eNB, MME, SGW, PGW capabilities shall be taken into consideration, including that different entities of the same nodes in a PLMN (or for handover across PLMNs) may be different

· The support of INOBEAR within MME Pool Area and Serving GW Service Area should be homogeneous.
· The related REL-15 CN nodes and eNodeB are equipped with an “INOBEAR switch” to ON/OFF the support of INOBEAR for non-roaming case. After each node upgraded to REL-15, this switch is default OFF. When certain area or the whole PLMN are ready to enable INOBEAR (by operator own discrimination), the operator should switch ON all related nodes, at the same time.
· For non-roaming case, the per-PLMN support of INOBEAR configuration in MME to indicate all those PGW used for roaming support of INOBEAR of each PLMN. A separated “INOBEAR switch for roaming” may be used to control the ON/OFF for roaming case.
· E.g. mobility events from source eNB with 15 LTE bearers for a UE to a target eNB supporting only 8 bearers need to be catered for. Same applies for MME and SGW, with 11 vs 15 bearers supported by new vs old MME / SGW in a procedure with MME change, or SGW relocation, respectively. 

· Any combination of these could be relevant in a single procedure.
	None in SA2. 
Companies who want to address non-homogeneity in RAN shall raise this in the relevant RAN group(s) directly. 


	AS3
	5G / EN-DC
	· 5G with EN-DC (option3 family) is implicitly in scope but there are no impacts

· The key assumption behind this is that the split bearers have no impact to the number of EPS bearers that are supported by a MeNB (with SgNB connected) or in the UE

· This means then that the 2 capabilities (support of 5G/option3 and supporting 15 EPS bearers) are independent in both the RAN and UE

· Instead of eNB, read “MeNB” in the coming slides. 

· For Option3X, the gNB handles the EPS bearer, but gNB is supposed to support 16 bearers (for NR), i.e. it is not expected to present any limitation
	None


Table 1: Assumptions
Key issues

	ID
	Issue title
	Issue description
	Way forward/required actions

	KI 1
	Network support indication to UE
	Is the indication of network support for 15 bearers needed, to ensure that UE supporting 15 bearers can work with a network NOT supporting 15 bearer?
	It has been agreed that a network support indication is not needed.

	KI 2
	Optional/mandatory support of 15 bearers (Rel-15 onwards)
	Optional vs mandatory support of INOBEAR needs to be decided for UE, RAN, core network
	It has been agreed that support is mandatory for the core network in Release 15. 

Optionality for UE and RAN is to be decided by RAN group.

	KI 3A
(was 8)
	Down-selection of bearers when node capability is not known
	There are scenarios (e.g. S1 based handover) where the source node needs to send the list of bearer context to a target node before receiving any information about its capabilities supporting 15 bearers. What is the best way of handling this?
	The intention is to rely on forward compatibility and error handling mechanisms of network protocols. SA2 will not send LS to CT/RAN groups responsible for the underlying protocol specifications (at this stage) but companies should check internally with their Stage 3 colleagues on the details.

	KI3B
(was 3)
	Visibility of target eNB, MME, SGW or PGW support in MME
	Is signalling of node support capabilities needed/useful to handle mobility procedures for various cases of non-homogenous network support for 15 bearers?
	The “INOBEAR switch” method may be used as a solution.

The solution shall rely on existing protocol capabilities to handle the mismatch between node capabilities.

Additional signalling shall be added where such protocol support is not available

	KI 4
	Prioritisation of bearers to be retained during mobility procedures
	In cases, where the target node can’t support all bearers, the source node shall decide which ones to retain. Is there a need to standardise, how such decision is to be made
	Standardization of how prioritization is done is not needed, but there should be text to say that there are QoS parameters that should be taken into account. In particular at least ARP should be taken into account.

	KI 5
	Handling 8 vs 11 bearers as limit for networks not supporting 15 bearers
	How many bearers are those nodes supporting that do not support 15 bearers? Is this the limit that a source node should use for down-selection?
	The agreement is that the SGSN can support 11 bearers, while the EPC nodes (MME, SGW, PGW) not supporting INOBEAR can support 8. 



	KI 6
	Improving node selection for INOBEAR
	Should there be standardised methods to select MME, SGW, PGW that support 15 bearers?
	No normative on the specification of the methods for selecting MME and SGW/PGW (for maximising the number of bearers supported across a non-homogenous network) will be done.

	KI 7
	Handling the max number of “bearers” on-non-3GPP access
	Non-3GPP access is out of scope, but adding 15 bearers changes the existing limitations for HO to/from 3GPP access that have been captured in TS 23.402
	New functionality for non-3GPP access will not be added, but text might be needed in TS 23.402 to clarify any impacts.

	KI 8 (was 9)
	Optimising the protocol values for interworking with nodes not supporting INOBEAR
	The MME is responsible for managing the EPS bearer IDs on the NAS and core network side (GTP) as well. In a network with non-homogenous support, the MME may improve the preservation of the bearers if it would ensure that the EPS bearer IDs that are supported by “legacy” nodes are used with preference.
	Leave any optimisation of EPS bearer ID management to stage3 and/or for vendor implementation. However, SA2 should define the principles first. 

	KI 9 (was 10)
	Prioritisation of the scenarios of uneven network node capabilities 
	How to handle those impacts that were not included in the original proposal but require work by other TSG/groups (e.g. RAN3) not asked before?
	Communication with other groups is postponed until the next meeting.


Table 2: Key issues
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