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Work plan related evaluation
1.1
History

	TSG meeting #
	TSG Tdoc number of status report
	TSG Tdoc of WI/SI description sheet as approved by TSG (if any)
	overall level of completion as decided by TSG for the
SI / 
Core part / 
Testing part
	completion date
as decided by TSG for the
SI / 
Core part / 
Testing part
	overall level of completion as decided by TSG for the
Perf. part
	completion date
as decided by TSG for the Perf. part

	71
	WI/SI started
	RP-160540
	0%
	March 2017
	xx
	xx

	72
	RP-160936
	RP-160937
	10%
	March 2017
	xx
	xx

	73
	RP-161805
	
	30%
	March 2017
	
	

	
	
	
	
	
	
	


NOTE:
The table covers all TSG meetings from the start of the WI/SI but not the current RAN meeting.
Please indicate the RAN Tdoc numbers for the WI/SI description sheets in the 3rd column above as link to the 3GPP server, i.e. ftp://ftp.3gpp.org/tsg_ran/TSG_RAN/TSGR_xx/Docs/RP-xxnnnn.zip.
1.2
Status at this TSG meeting
NOTE:
This status reflects the conclusion of the leading WG (e.g. achieved by email). In case there was no consensus a corresponding range has to be provided and reason for missing consensus has to be mentioned. If this status report covers Core and Perf. part, then the rapporteur may have to contact 2 WGs (one for the Core and RAN4 for the Perf. part).
1.2.1
Estimated level of completion of the work/study item

overall (mandatory to be provided):

Core part:


75 %







RAN4 Perf. part:

XXX %








RAN6 Perf. part:

XXX %








RAN5 Testing part:

XXX %








SI:



XXX %

NOTE:
Please leave the XXX for lines that are not applicable for this status report.
per WG (mandatory to be provided) for Core part or SI:
RAN WG1:

XXX%










RAN WG2:

80%











RAN WG3:

70%











RAN WG4:

XXX%










RAN WG5:

XXX%










RAN WG6:

XXX%

NOTE:
Please leave the XXX for lines that are not applicable for this status report.
additional comments:


<if any, otherwise leave it blank>
1.2.2
Estimated completion date of the work/study item
This SI is planned to be 100% complete in:



<e.g. March 17>
which is:
RAN #XX
The Core part WI is planned to be 100% complete in:


    March 17
    which is:
          RAN #75
The Performance part WI is planned to be 100% complete in:
<e.g. March 17>
which is:
RAN #XX
The Testing part WI is planned to be 100% complete in:

<e.g. March 17>
which is:
RAN #XX
NOTE:
Please leave the XX for lines that are not applicable for this status report.
additional comments:


<if any, otherwise leave it blank>
1.2.3
Future time budget situation (not applicable to RAN5 WIs/SIs)
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	No


If you answered No:
Then please remove the Excel file from the zip file of this status report.
If you answered Yes:
Then please fill out the attached Excel template to request a modification of the time 

budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 

up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 

RAN meeting. Please highlight all changes of the values.


One time unit (TU) corresponds to ~ 2 hours in the meeting.


If this status report covers a WI with Core and Performance part, then please have one 

line for each in the attached Excel table.


Note: If no Excel table is attached, then this means no time budget change.

additional explanations/motivations for the time budget changes in the attached Excel table:

2.
Technical status related evaluation
2.1
Detailed progress report since last TSG meeting (for all involved WGs)
NOTE:
A good progress report lists what was done for each open issue in all affected WGs.
2.1.1
Progress of the SI or Core part WI or Testing part WI
RAN2 #95bis 
35 contributions were submitted to RAN2#95bis meeting. The following points have been agreed:
· UE should be configured into light connection by dedicated RRC signalling (i.e. RRC reconfiguration or RRC release). From MME point of view, lightly connected UE is in ECM_CONNECTED.
· To define a new optional radio capability within the UE-EUTRA-Capability IE for the UE to indicate its support of Rel-14 Light Connection operation.
· FFS: UE should know whether a UE lightly connected function is supported or not in the cell.
· FFS: The UE's NAS layer is aware when the UE is in light connection.
· For Modelling A : Lightly connected UEs are in RRC_CONNECTED with light connection indication and ECM_CONNECTED from UE point of view.
· 1
 When a UE exits from light connection into RRC_CONNECTED, UE should perform RAN level access control mechanism. For modelling A, SSAC is applicable. 
· 2.2 The RRC connection cause comes from AS layer for modelling A.
· 3.
The lightly connected UEs enter into legacy behavior in RRC connected via RRC procedure including three messages (i.e. request, response and complete). For Modelling A, the procedure should be RRC resume or reestablishment procedure.
· 4.2 For modelling A, if RRC resume procedure is used by lightly connected UEs, eNB should be allowed to trigger the fallback procedure to establish the RRC connection upon RRC connection setup. But the feasibility should be considered in CT1.
· 4.3 For modelling A, if RRC reestablishment procedure is used by lightly connected UEs, legacy NAS recovery procedure will be triggered in the failure case.
· For Modelling B : Lightly connected UEs are in RRC_IDLE with light connection indication and ECM_IDLE from UE point of view.
· 1 
When a UE exits from light connection into RRC_CONNECTED, UE should perform RAN level access control mechanism. All the existing mechanisms of access control are applicable for modelling B.
· 2 
The network should be able to reject access via a certain RRC connection cause sent via msg.3. For modelling B, the RRC cause is RRC resume cause.
· 2.1 For modelling B: the UE's NAS provides to UE's AS the call type and the RRC Resume Cause (similar to legacy when resuming/establishing the connection).
· 3.
The lightly connected UEs enter into legacy behavior in RRC connected via RRC procedure including three messages (i.e. request, response and complete). For Modelling B, the procedure should be RRC resume.
· 4.1 For modelling B, if RRC resume procedure is used by lightly connected UEs, eNB should be allowed to trigger the fallback procedure to establish the RRC connection upon RRC connection setup.
· For RAN-initiated paging:

· 1 
For the RAN-initiated paging occasion calculation, the preferred UE ID is "IMSI mod x" design (similar to legacy paging calculation), as per option d) in R2-166688.
· 2 
The RRC RAN-initiated paging message is defined reusing (with extensions if necessary) legacy RRC paging message, as per option a) in R2-166688.

· RAN2 understanding is that  legacy TAU behaviour applies also for a UE lightly connected. This means that the UE always perform TAU when changing TA boarders.

· FFS whether the eNB could optionally signal a global cell identity list to the UE via RRC dedicated signaling to indicate the RAN-based Paging Area. Detail FFS; the design should aim minimizing signaling and configuration overhead (e.g. cellIdentity could be used instead of global cell id).

· FFS whether the eNB could optionally signal a new defined RAN-based Paging Area identifier via dedicated signaling (to configure the UE with the RAN-based Paging Area to be used) and via broadcasted (for the eNB to indicate the RAN-based Paging Area that it belongs to).

· FFS whether a UE in lightly connected can be configured by eNB via dedicated RRC signaling with a specific DRX cycle (which is used during the RAN-initiated paging PO/PF calculation), including at least the values 320, 640, 1280 and, 2560ms, FFS if other values are also defined.
RAN2 #96
52 contributions were submitted to RAN2#96 meeting. The following points have been agreed:
· Model A-2 (RRC_CONNECTED with light RRC connection & resume procedure) is adopted.
· Reuse the existing RRC resume mechanism and messages (including the network signal that allows different Msg3 sizes).
· Access Barring for transition from light connected to normal connected mode is not supported (except SSAC).
· To allow eNB prioritization based on the cause values of MO data, MO signaling, and MT access. FFS other values e.g. PAU (paging area update).

· When RRC resume fails, the UE should enter RRC_IDLE and notify the higher layer about the failure.

· To use resumeID for a UE in light connection to uniquely identify the UE and its "anchor eNB".

· To send msg.4 integrity protected (over SRB1) when successfully "resuming from light RRC connection (i.e. a valid UE AS context is found in the network).

· The RRC Connection Resume procedure triggered by AS for PAU shall include additional indication for Paging Area Update.
· As a baseline, idle mode features covered by TS 36.304 are applicable for UEs in RRC_CONNECTED with light RRC connection.

· Working assumption: The following features are applicable for lightly connected UEs:  (a) PLMN selection (including Background search for High Priority PLMN), (b) Cell reselection to CSG, (d) Logged MDT and (f) DRX handling.

· I-eDRX and PSM mode are not used for light connected UEs

· The RRCConnectionRelease message is used to get UE into light connection.

· To define the following new information: (a) an indicator to light connection, (b) paging area configuration and (c) DRX cycle in RRCConnectionRelease message.

· RAN Paging Area: 
· The configured RAN paging area will be one of the following options:

· A list of cells.
· Single cell.
· The same as CN Tracking Area.
· FFS: paging area which can be indicated by ID.
· Paging enhancement:

· The UE ID (IMSI mod x) is used for PO/PF calculation in RAN-based paging.

· A single legacy RRC paging message is used to page UEs in idle mode and UEs in light connection (extension can be discussed).
Working assumption: Resume ID will be used in the RAN initiated paging message. UE needs to check both the S-TMSI and Resume ID in the paging message.
The following FFS were identified to be further discussed in the email discussion [96#66]:
· The configured RAN paging area will be one of the following options: a list of cells, a single cell, the same as CN Tracking Area. FFS: paging area which can be indicated by ID.
· FFS signaling detail of cell list : ECGI list, or cellIdentity List , any optimization needed to reduce the size.

· On the DRX cycle that can be configured to a UE in light connection: FFS on the values allowed for the eNB to configure a UE in light connection: 

· (a) same values as idle paging DRX cycle (i.e. 32, 64, 128, and 256 radio frames), or 

· (b) C-DRX values that are multiple to the idle paging DRX cycle values (i.e. 2, 4, 8, 16, 32, 64, 128, 256 and 512 radio frames).

· FFS on paging DRX cycle is used for the RAN-initiated paging:

· (a) The RAN-configured DRX cycle is always used (which is configured by eNB per UE basis) or

· (b) The shortest of RAN-configured paging DRX cycle, UE specific DRX cycle (if configured by upper layers) and default DRX cycle (which is broadcasted).

· To allow eNB prioritization based on the cause values of MO data, MO signaling, and MT access. FFS other values e.g. PAU (paging area update).

· FFS if UE NAS needs to be informed when UE is in light connection.

· FFS if light connection support indication is needed in SI and if so, associated UE behavior.

RAN3#93bis meeting
9 open issues were discussed in this meeting, one LSout approved in R3-162642, one Way forward endorsed in R3-162562.

Open Issue 1: Paging Area of the UE in light connection
-
The issue is pending to RAN2 discussion.
Open Issue 2: X2 context fetch supporting
-
It is agreed that the X2 context fetch with data forwarding is supported.
-
There are several options to support X2 Context fetch with data forwarding, to be continued.
· Option1: New message + Existing X2 HO

· Option2: Enhanced X2 retrieval + Enhanced UE Context Release

· Option3: Enhanced X2 retrieval + New Message to carry GTP Tunnel info
Open Issue 3: Content of X2 RAN PAGING message
· There is no agreement on the content of X2 RAN PAGING message, to be continued based on RAN2 progress.

Open Issue 4: UE connects and no X2 available
· There is no agreement on if and how to support S1 context fetch, to be continued.

· Option1: new S1 context fetch procedure

· Option2: new message/IE  + Existing S1HO

· Option3: use release and recovery procedures.

Open Issue5:  eNB handling of unreachable UE in case of RAN paging failure
· If the DL data or signalling arrives at the eNB for a light connected UE, in case the RAN based paging failed (e.g. poor radio, or power off, etc.), how to inform the Core Network that the UE is unreachable (e.g. in support of “Messages-Waiting” function in SMS)?

· Potential eNB handling is that the eNB triggers the S1 UE context release, and before that send NAS NON DELIVERY INDICATION to the MME if needed.

· To be continued.

Open Issue 6: Which node to decide the suspension
· When the light connected UE moves to a new eNB, if the network would like to suspend the UE, there is no agreement on which node to decide the suspension, the new eNB or the old eNB?

· Option1: old eNB to decide the suspension, send X2 suspend indication/send reject with a suitable cause value to new eNB, new eNB reject the UE’s request and the UE turns into idle (suspend).

· Option2: X2 context fetch + new eNB to decide and trigger UE suspend.

· For option1, there is a concern that independence of RRM should be a common understanding, it is questionable on the scheme where a “remote” eNB decides on behalf of the eNB that provides resources to the UE.
One LSout was approved in R3-162642 to ask question for RAN2 and SA3 about option1.

· To be continued.
Open Issue 7: How to support CP signalling in Light connection
· It is agreed that the RAN based paging also applies to the case when the DL signalling (e.g. NAS PDU) received by the eNB from MME.
· It is FFS will NAS Data be forwarded over X2. It is FFS how to handle the Class1 signalling in case the UE response the paging to a new eNB. 

· There is need of detailed discussion for which procedure to use, to be continued.
Open Issue 8: Possible Legacy functionality impact needs to be discussed if confirmed
· Power Saving Mode (PSM), eDRX, High Latency communication

· CSFB

· MME load balancing

· CN assistance information

Open Issue 9: MME awareness of whether the UE is in Light Connection or not
· Majority of companies think that the MME is not aware of whether the UE is in light connection or not. Some companies think that it may need to be discussed case by case. 
· To be continued.

RAN3#94 meeting
10 issues were discussed in this meeting, one LSout approved in R3-163259, one way forward endorsed in R3-163288.
Issue 1: Paging Area of the UE in light connection

-
There are common understandings that:

· The RAN2 agreed options need to be reflected for X2 RAN PAGING singalling, wait for RAN2 decisions on the PA id list.

· Include TAI List in RAN Paging related information in S1AP.

Issue 2: X2 context fetch supporting

· It is agreed to introduce new class2 message to carry forwarding GTP Tunnel info from the new eNB to the old eNB.

-
Data forwarding indication in X2: RETRIEVE UE CONTEXT RESPONSE message is FFS.

Issue 3: Content of X2AP RAN PAGING message and S1AP RAN Paging related information

· For the X2 RAN PAGING message, a list of parameters were discussed with several FFSs left.
· For the S1AP RAN Paging related information, a list of parameters were discussed with several FFSs left.

· The information will be included in S1AP: INITIAL CONTEXT SETUP REQUEST, UE CONTEXT MODIFICATION REQUEST, HANDOVER REQUEST and PATH SWITCH REQUEST ACKNOWLEDGE messages.
Issue 4: UE connects and no X2 available

· It is agreed that if S1 context fetch function is agreed, it will be introduced via a new procedure.

· If S1 context fetch is not supported, there are two options:
· Option1: no S1 context fetch (release + connection setup in new eNB) + old eNB discards the buffering data if any.

· Option2: no S1 context fetch (release + connection setup in new eNB) + data forwarding

· If S1 context fetch is supported, the solution is new S1 context fetch procedure + data forwarding.
· There is no agreement on if S1 context fetch is supported or not, to be continued.

Issue5: eNB handling of unreachable UE in case of RAN paging failure

· In case eNB triggers RAN Paging upon receiving DL NAS PDU, if RAN Paging failed, the eNB will trigger the NAS NON DELIEVERY towards the CN and trigger S1 UE context release.

· Further discussion is needed on if and how to capture this in stage2.

Issue 6: How should the new eNB decide the future UE mode?
· There are two options discussed:
· Option 2: Target eNB makes decision without recommendation from old eNB

· Option 3: Target eNB makes the decision with recommendation from old eNB

· The old eNB provides suggestion (suspend, release) to the new eNB in RETRIEVE UE CONTEXT RESPONSE message, and then the new eNB makes the decision on whether to suspend the UE, or move the UE to light connection mode, or fully release the UE after context fetch.

-
To be continued.
Issue 7: How to support CP signalling in Light connection

· Introduce a new S1AP cause value, defined as e.g. UE Context transfer
· In case context transfer is possible, forward NAS PDUs (for NAS CP signalling and DoNAS PDUs) during Retrieve UE Context procedures.

· In case context transfer cannot be transferred, or new NAS PDU arrives after Context Transfer, transfer the NAS PDUs (for NAS CP signalling and DoNAS PDUs) by means of NAS Non Delivery Indication and DL NAS Transport procedures.
· To be continued on above three bullets.
Issue 8: Possible Legacy functionality impact needs to be discussed if confirmed

· For UEs for which PSM was negotiated the eNB should not configure the UE into light connection mode. z
· Other CN features would need to be looked at as well. A common S1 signalling solution will be further developed. 

· Need further check about RAN2 LS that eDRX and PSM is not supported in LC.

-
To be continued.
Issue 9: MME awareness of whether the UE is in Light Connection or not
-
Working assumption: MME is not aware when UE moves to LC.
· It is considered that the principle design of the light connected mode foresees that the MME is not aware of whether the UE is in light connected mode or not. Whether this principle can hold for all existing CN features will need to be further assessed.
Issue 10: CN Paging Assistance 

-
When the serving eNB did not reach the UE by X2 paging, three options were discussed.

-
There is no agreement on if and how to support CN Paging Assistance, to be continued.
2.1.2
Progress of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
2.2
List of completed elements (compare with open issues of last TSG)
2.2.1
Completed elements of the SI or Core part WI or Testing part WI
RAN2:
· UE in light RRC connection is modelled as RRC_CONNECTED with light RRC connection and uses the resume procedure when getting RRC_CONNECTED as in legacy (as per model A-2 in [86]), highlighting the elements: 
· When resuming, access barring are not supported (except SSAC), and the MO data/signaling and MT access value causes are used.

· When in light RRC connection, the UE applies idle mode features (excluding the usage of PSM and I-eDRX). 
· To get in light RRC connection, the RRCConnectionRelease message is used with the following new information: light connection indication, paging area configuration and the DRX cycle.
· The configured RAN paging area will be one of the following options: a list of cells, a single cell, or the same as CN Tracking Area.
· The Rel-13 legacy PO/PF calculations are used for the RAN-initiated paging (i.e. the UE ID (IMSI mod x) is used for PO/PF calculation in RAN-based paging).
· A single legacy RRC paging message is used to page UEs in idle mode and UEs in light connection, taken as a working assumption the usage of Resume ID in the RAN initiated paging message (i.e. the UE would need to check both the S-TMSI and Resume ID in the paging message).

RAN3:

A new class2 message to carry forwarding GTP Tunnel info from the new eNB to the old eNB will be introduced.
Basic content of X2AP RAN PAGING message and S1AP RAN Paging related information in related S1AP messages.

Working assumption: MME is not aware of whether the UE is configured to Light connected mode or not.

2.2.2
Completed elements of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
· xxx

· xxx

· xxx

2.3
List of open issues
NOTE:
Usually, at the beginning of a WI/SI the list of open issues is copied from the objectives of the WID/SID into this open issues list. Once an open issue is completed it is moved up to section 2.2.
When a WI/SI is 100% complete the list under 2.3 is empty. Otherwise please justify why an open issue is not essential for the WI/SI.
2.3.1
Open issues of the SI or Core part WI or Testing part WI
· Stage-3 details on the signalling procedures and details for RAN2 and RAN3.
· Whether paging area ID can be another option of RAN paging area.
· Whether other resume cause values are considered apart of MO data/signaling and MT access.

· Whether to inform UE NAS when in light connection.

· Values for the DRX cycle that could be configured a UE in light connection, and which DRX cycle to applye in relation to legacy default paging and UE specific (NAS configured) DRX cycles.
· Whether to define a light connection support indication to be broadcasted by the network.

· Whether to introduce data forwarding indication in X2: RETRIEVE UE CONTEXT RESPONSE message.

· Leftover FFSs in X2 and S1 RAN PAGING related parameters.

· Whether S1 context fetch is supported or not.

· If and how to capture the eNB handling of unreachable UE in case of RAN paging failure.

· How should the new eNB decide the future UE mode?

· How to support CP signalling in Light connection, e.g. new cause value, NAS PDUs handling.

· PSM indication (or a common solution) from CN to RAN.

· If and how to support CN Paging Assistance.
2.3.2
Open issues of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
· xxx

· xxx

· xxx
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