SA WG2 Meeting #117
S2-166305

14 - 18 November 2016, Reno, Nevada, USA
(revision of S2-165908)
SA WG2 Meeting #S2-117
S2-165908

17 - 21 October 2016, Kaohsiung City, Taiwan

3GPP TSG-RAN WG2 Meeting #95  bis
R2-167314
Kaohsiung, 10 - 14 October, 2016
Title:
LS on The progress and questions for the light connection
Release:
 Rel-14
Work Item:
LTE_LIGHT_CON-Core
Source:
RAN2
To:
RAN3, CT1
Cc:
SA2
Contact Person:


Name:

Yang Xiaodong, Tarradell Marta
E-mail Address:
xiaodong.yang@huawei.com,

                               marta.m.tarradell@intel.com
Attachments:
RP-160540
1. Overall Description:

The work Item on Signalling reduction to enable light connection for LTE was approved at RAN#71 and the WID is in RP-160540, and it is attached. In RAN2 #95 and RAN2 #95 bis, RAN2 have made the agreements listed in Annex section.
The two modelling are defined as follows:

Modelling A : 
Lightly connected UEs are in RRC_CONNECTED with light connection indication and ECM_CONNECTED from UE point of view. 

Modelling B : 
Lightly connected UEs are in RRC_IDLE with light connection indication and ECM_IDLE from UE point of view.
RAN2 agreed that 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 could be RRC resume or reestablishment procedure. For Modelling B, the procedure could be RRC resume. 
In particular, RAN2 discussed on the ECM state and decided that the NAS state is ECM_CONNECTED from the network point of view, given that the S1 connection is kept and active when the UE is in “light connected” state. About the UE point of view, RAN WG2 has not decided yet on the modelling and therefore would like to ask the following questions. RAN2 intends to decide between Modelling A and Modelling B in the next RAN2 meeting.
RAN2 would kindly as to CT1 to provide their input on the following aspects:
As agreed in this meeting “UE should be configured into lightly connection by dedicated RRC signalling (i.e. RRC reconfiguration or RRC release). From MME point of view, lightly connected UE is in ECM_CONNECTED.” 
Q1: RAN2 would kindly like to ask CT1 to consider potential NAS impacts that ECM state mismatch between the MME and UE could bring (e.g. Periodic tracking area update) if modelling B is used or any other.
As agreed in this meeting, “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.” 
Q2: In R13, if RRC resume procedure is used the eNB should be allowed to trigger the fallback procedure to establish the RRC connection upon RRC connection setup, the RRC layer will indicate the upper layers that the RRC connection resume has been fallbacked. RAN2 would kindly like to ask CT1 about the feasibility of fallback to RRC Connection establishment in the case of modelling A.
RAN2 would kindly as to RAN3 to provide their input on the following aspects:
As agreed in this meeting “For the RAN-initiated paging occasion calculation, the preferred UE ID is "IMSI mod x" design.” 
Q3: RAN2 would kindly like to ask RAN3 whether there are any concerns to enable the signalling to provide the "UE IMSI mod X" to the eNB when the UE is in ECM_CONNECTED from MME point of view.
2. Actions:

To CT1: RAN2 would kindly ask CT1 to respond the questions Q1 and Q2 above on the CT1 impact and  provide analyses regarding possible impact caused by different modelling..
To RAN3: RAN2 would kindly ask RAN3 to respond the question Q3 above on the RAN3 impact.
3. Date of Next TSG-RAN WG2 Meetings:

TSG RAN WG2 Meeting #96
14 - 18 Nov 2016

Reno, Nevada, US
TSG RAN WG2 Meeting #97
13 - 17 Feb 2017

Athens, GR
4. Annex 
RAN2 #95
24 contributions were submitted to RAN2 #95. The following point was agreed and also sent to RAN3 in the LS R2-165793. 
1.
The functions of a lightly connected UE include:

a.
S1 connection is kept and active in the “anchor eNB”. NOTE: “anchor eNB” term refers to the eNB where the S1 connection of the UE lightly connected is kept (and active); however this terminology will be discussed further.

b.
The RAN initiated paging mechanism is used/supported. 

c.
The paging process is controlled by the “anchor eNB.

d.
The "anchor eNB" controls the RAN based paging area.

e.
A RAN based paging area update mechanism is used (when a UE goes out of the RAN based paging area). 

f.
RAN based paging area can be configurable specific per UE.

g.
The lightly connected UE performs cell reselection based mobility (i.e. the same cell reselection mechanism in RRC IDLE).

h.
The UE AS context is kept in both UE and “anchor eNB” side.

i.
The ECM state is ECM-CONNECTED, from perspective of network. From UE perspective the state is FFS.

j.
When a "lightly connected" UE is paged (via RAN-initiated paging) or when any MO data/signaling is triggered, the UE will get back to be connected to eNB. The related procedure is FFS.

k.
A UE enters into "lightly connected" by RRC signaling. The details are FFS.

2.
The UE specific paging area configuration, defined in term of cell list or new list of paging area ID, shall be supported by dedicated and/or broadcast RRC signaling. Further optimization and down selection can be considered.
3.
UE lightly connected is required to notify the network when it moves out of the configured RAN based paging area.

4.
The paging area can be configured as one or more cells from RAN2 point of view. The configured cells can come from different eNB.

5.
To take as a baseline that Rel-13 legacy PO/PF calculations are used for the RAN-initiated paging. The input parameters for PO/PF calculation can be changed in necessary.

6.
To define a UE ID for paging calculation. Select the UE ID from (a) NAS UE ID (i.e. S-TMSI), (b) Rel-13 UE Resume ID, (c) a new RAN UE ID or (d) IMSI mod x.

7.
To define a UE ID conveyed in paging message. Select the UE ID from (a) NAS UE ID (i.e. S-TMSI), (b) Rel-13 UE Resume ID, (c) a new RAN UE ID or (d) IMSI.

8.
To discuss the preference of using legacy RRC paging message vs defining a new RRC RAN-initiated paging message for UEs in lightly connected.
9.
FFS: To define RAN-based paging DRX cycle which is UE specific.
RAN2 agreements in RAN2 #95bis
0 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.
5 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 :

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.
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.
2.1For 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.
