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Abstract of the contribution: Summary of email discussion on MM WT1 access control / registration management.
1
Introduction

This email discussion is aimed at making progress on the topic of MM WT1 access control / registration management in the context of Key Issue 3: Mobility Framework.
The registration management is defining set of functions applicable to the UE and the network modelled by the states of the respective entities and the associated state transitions. This mail discussion focuses on state transitions and the relevant characteristics at the respective states.
-
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Deadline:




Friday 24/06/2016
2.
Discussion
2.1
Proposed list of issues for the mail discussion regarding registration management
The following issues are listed as considered significant to progress the work.

1. Shall NG CN IDLE state where the UE is Registered in the NG CN but there is no NG2 and no NG3 connection for that UE established be supported? 

Companies are invited to provide their opinions in the table below.
	Company name
	Comments

	Cisco
	Yes, it should be supported.

	Ericsson
	The preference is to keep the NG CN IDLE and so have for the network the possibility to manage UEs states e.g. dependent on their activity profile. It furthermore enables the possibility for a smooth handling of UEs that need to be reachable for MT sessions by the NG CN, e.g. subsequent to NG RAN failure resulting in loss of the UE Contexts in RAN.  

	Huawei
	Yes, we think the NG-CN IDLE state is still need. Our assumption is the new  RRC-STANDBY(MM-CONNECTED) state is suitable for the device which move slowly or even not move. On the other side we think there are may still some device like today, they can move in a more big area. In that case if we want to track those device in the RAN level, it may have more  effort. As such we think the CN-IDLE state may still be useful. Then if CN-IDLE STATE exist, the paging from CN also need.

	Intel
	For the target NG Core architecture we currently believe that there is no need to support an NG CN IDLE state, provided that the RAN “connected inactive” state (also referred to as “RRA_PCH” in Solution 3.3) can be made as battery efficient as the RRC Idle state today.

The main motivation is the avoidance of CN signalling overload due to Idle/Connected transitions. 

Given the C-plane / U-plane split in the NG Core, and the potential for “cloudification” of the CP functions in central location(s), the CP functions become exposed to a large UE population, which increases the likelihood for occurrence of random signalling overload patterns.

In contrast, keeping continuous UE state in the RAN for registered (but inactive) UEs should not be an issue given that the UE population size in a RAN “routing area” is predictable and limited in size.

    

	LGE
	Yes, pure NG CN IDLE after registration is still necessary for some vertical scenarios. The pre-requisite of Connected inactive state is that RAN should maintain the UE's context and the responsibility of the buffering is moved to RAN instead of NG Core. We believe this isn't a best approach for all verticals. For example, device for logistics moves a lot but has infrequent transmission pattern. 

	Nokia
	We believe NG CN IDLE state will be needed for certain scenarios as it can be more efficient than alternatives.   For example it alleviates the network from maintaining NG2 and NG3 connection session information for massive numbers of IoT devices that infrequently interact with the network.   Furthermore for wide area mobility, TA information and paging strategy must be promulgated throughout the RAN, or the NG2 & NG3 RAN termination point moved if idle state mobility management is based only in the RAN.

We support having both NG CN Idle state, and a RAN Connected Inactive State as described in solution 3.2 as part of the 5G toolbox to be applied as appropriate for 5G use cases.

	Qualcomm 
	Yes it should be supported. This is not mutually exclusive and orthogonal to a solution that is described by Intel comment 

	ZTE
	Yes, it should be supported. Moving NG CN IDLE state to RAN will bring complexity to the RAN and more signalling over NG2/NG3 when the UE moves between RAN nodes even when the UE is in IDLE.


Email convenor’s summary: Except for one, companies provided general support for support of NG CN IDLE state.
Proposal 1: Clarify in the TR sub-clause 8.1 Interim Agreements on NextGen RAN and NextGen Core functional allocation that NG CN IDLE state is supported.
2. Shall NG CN managed paging for a UE that is in NG CN Idle state with no NG2 and no NG3 connection established be supported? 

Companies are invited to provide their opinions in the table below.
	Company name
	Comments

	Cisco
	Yes, it should be supported.

	Ericsson
	NG CN managed paging is required for UEs which e.g. have been lost from the RAN after a RAN failure, this is basically aligned with the answer provided above. 

	Huawei
	Yes, in line with our response above the paging initiated by the CN is still need. 

	Intel
	In line with the previous answer, we currently think that NG CN IDLE state need not be supported, and consequently there is no need for CN managed paging. Only RAN-based paging is used for UEs in “connected inactive” state.



	LGE
	Yes, as mentioned in previous answer, NG CN managed paging is still required.

	Nokia
	Yes the NG CN should manage paging when there is no NG2 and no NG3 connection. We note, as described in Solution 3.2, that when an NG3 connection exists, the RAN may page the UE within a Area defined for the RAN, transparent to the CN.  In the absence of an NG3 connection or when inter NG NB connectivity is absent, the CN should page.

	Qualcomm
	Yes see above.

	ZTE
	Yes, it should be supported. When there is no NG2/NG3, the NG CN needs to page the UE to re-establish the NG2/NG3.


Email convenor’s summary: Except for one, companies provided general support for support of NG CN managed paging.
Proposal 2: Clarify in the TR sub-clause 8.1 Interim Agreements on NextGen RAN and NextGen Core functional allocation that NG CN managed paging is supported.
3. Shall NG CN level area UE tracking be for a UE in NG CN Idle state be supported? 

Companies are invited to provide their opinions in the table below.
	Company name
	Comments

	Cisco
	Yes, it should be supported.

	Ericsson
	Given that it is assumed that e.g. operator’s local access control policies and roaming restrictions are more efficiently manageable in fewer nodes and thus in the NG CN, it is thus our preference to have a NG CN level area UE tracking.

	Huawei
	Yes, as the CN paging is still need, the CN level area UE tracking is still required. 

	Intel
	In line with the previous answers, we currently think that NG CN IDLE state need not be supported, and consequently there is no need for NG CN level area tracking.



	LGE
	Yes, NG CN level area tracking is required.

	Nokia
	The NG CN should support the ability to track the UE.  We envision multiple levels within “Idle Mode”, including an option when UE goes idle but is neither tracked nor reachable by the network.   Furthermore there may be instantiations of a UE/CN where this is the only option supported.   

	Qualcomm 
	Yes it should be supported

	ZTE
	Yes, it should be supported


Email convenor’s summary: Except for one, companies provided general support for support of NG CN level area UE tracking be for a UE in NG CN Idle state be supported.
Proposal 3: Clarify in the TR sub-clause 8.1 Interim Agreements on NextGen RAN and NextGen Core functional allocation that NG CN level area UE tracking be for a UE in NG CN Idle state be supported is supported.
4. Shall NG CN level area UE tracking for a UE in NG CN Connected state, i.e. NG2 and NG3 connections for that UE are established be supported? 

Companies are invited to provide their opinions in the table below.
	Company name
	Comments

	Cisco
	Yes, it should be supported.

	Ericsson
	It is assumed that this is needed e.g. to support operator’s local access control policies and roaming restrictions.

	Huawei 
	Yes, it is required for the potential area restriction checking and trigger for some possible optimization, e.g. UP plane reallocation. 

	Intel
	At a minimum the CN knows the UE location at RAN “routing area” (RRA) granularity, regardless whether the UE is in “connected inactive” or “fully connected” (i.e. RRC_Connected) state. If CP functions needs finer tracking granularity for UEs in “fully connected” state, it can request location reporting from RAN via NG2. Depending on the RRA definition it is possible to completely avoid any mapping into “NG CN level areas”.



	LGE
	For my clarification, is this question about necessity of NAS procedure (i.e. TAU) for location update while NG CN Connected state? We understand CN core may know at least current NG RAN id while NG CN Connected state. We don't have strong view on this but some different approach may be possible. (e.g. based on NG RAN id info, NG CN updates corresponding location area). If finer cell level info is required RAN can inform CN via NG2.

	Nokia
	In the Connected state, CN tracking should know the location of the UE to a granularity of an 5GNB.  With the Solution described in section 6.3.2 when the RAN is in the “inactive-connected” state, the NG3 UP termination point is at a serving eNB.  This avoids circuitous routing through NG NBs that are no longer serving the UE.

	Qualcomm 
	Yes it should be supported

	ZTE
	Yes, it should be supported. The CN needs to know the location of the UE to a granularity of a CN level area.


Email convenor’s summary: Companies views are divided between  the need to know the UE location to a granularity of a CN level area and to granularity of a NG RAN level area (e.g. “5GNB level”). The latter should be considered together with the responses to the bullet 5 below, where the nature of the topic is probably RAN centric and as such to be discussed by RAN WGs if needed.
Proposal 4: Clarify in the TR sub-clause 8.1 Interim Agreements on NextGen RAN and NextGen Core functional allocation that NG CN level area UE tracking for a UE in NG CN Connected state, i.e. NG2 and NG3 connections for that UE are established is supported.
5. Shall NG RAN level area UE tracking for UE in NG CN Connected state, i.e. NG2 and NG3 connections for that UE are established be supported? 

Companies are invited to provide their opinions in the table below.
	Company name
	Comments

	Cisco
	We consider a RAN Inactive state useful to limit signalling in some scenarios. The details (including details on RAN tracking) are mostly for RAN groups to decide.

	Ericsson
	This is not considered needed. While it will require additional network configuration effort and thus adding to O&M complexity, it will also add to the signalling load and reduce UE battery lifetime.

	Huawei
	This can be left to the RAN WG to decide. 

	Intel
	Yes. The NG RAN level area (i.e. “RRA”) tracking is supported for UE in NG CN Connected state.



	LGE
	This is solution dependent. For RAN inactive state solution, the answer may be yes.

	Nokia
	As in solution 6.3.2, local RAN level tracking should be supported if and when the UE is RRC inactive connected state and the UE is NG CN Connected state but otherwise, not clear why this will be needed?

	Qualcomm
	Yes but the details of this discussion belong to RAN. 

	ZTE
	This functionality should be supported however is activated per demand from the CN.


Email convenor’s summary: Divided views, topic seems to be rather RAN centric and probably RAN WGs are better suited to discuss it if needed as indicated by some companies.
Proposal 5: The need and the means for tracking of UEs on NG RAN level is considered to be outside of SA2 scope.
6. Shall a specific UE state to enable a UE power saving operation be supported in NG CN and NG RAN? 

Companies are invited to provide their opinions in the table below.
	Company name
	Comments

	Ericsson
	Power saving operation can be obtained by using a DRX cycle that enables the desired power consumption. DRX operation can be used in RRC CONNECTED as well as in RRC CONNECTED_INACTIVE and thus does not require any specific additional state to be specified.

	Huawei
	We believe the Power saving operation of UE in NG CN is need.  The involvement of power saving operation of UE in the RAN is for FFS. 

	Intel
	Yes. We expect the RAN groups to define a power saving operation for UEs in both “connected inactive” and “fully connected” states. If NG CN IDLE state is not supported, any MT data buffering and forwarding for UEs in power saving state is handled at RAN level. The involvement of NG Core for UEs in power saving mode is FFS.



	LGE
	Question is not clear to me. RAN always investigates suitable power saving operation irrespective of the RRC states (RRC IDLE/CONNECTED). So the intention of this question is that only specific state should be involved with power saving operation? Then the answer is NO.

	Nokia
	Power savings should be supported but this could be part of Idle, RRC inactive connected states.

	Qualcomm
	For CN we should support states roughly similar to ECM: Registered, Connected and Idle. Roughly meaning from stage-2 perspective. RRC states definition should be done in RAN WGs

	ZTE
	No strong opinion. However activation power saving operation in both NG CN and NG RAN may cause complexity of the UE.


Email convenor’s summary: Companies agree that a power efficient operation needs to be supported where the means are FFS, however, there is no support to model it with a new, specific state to be specified in NG CN and/or NG RAN.
Proposal 6: Do not work on a state modelling of power save/efficient operation.
3
Summary and Proposal
As the outcome of this email discussion, the following is proposed:
Proposal 1: Clarify in the TR sub-clause 8.1 Interim Agreements on NextGen RAN and NextGen Core functional allocation that NG CN IDLE state is supported.
Proposal 2: Clarify in the TR sub-clause 8.1 Interim Agreements on NextGen RAN and NextGen Core functional allocation that NG CN managed paging is supported.
Proposal 3: Clarify in the TR sub-clause 8.1 Interim Agreements on NextGen RAN and NextGen Core functional allocation that NG CN level area UE tracking be for a UE in NG CN Idle state be supported is supported
Proposal 4: Clarify in the TR sub-clause 8.1 Interim Agreements on NextGen RAN and NextGen Core functional allocation that NG CN level area UE tracking for a UE in NG CN Connected state, i.e. NG2 and NG3 connections for that UE are established is supported.
Proposal 5: Document in the TR that the decision for the need and the means for tracking of UEs on NG RAN level is considered to be outside of SA2 scope.
Proposal 6: Document in the TR the decision to not work on a state modelling of power save/efficient operation.
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