Page 1

3GPP TSG-RAN WG2 Meeting #101bis
R2-1805100
Sanya, China, 16th April – 20th April 2018

Agenda item:
10.4.2.3
Source:
Qualcomm Incorporated

Title:
UE Context handling in Suspension for EN-DC
WID/SID:
NR_newRAT-Core – Release 15
Document for:
Discussion and Decision

1 Introduction

RRC connection suspend and resume procedure has been introduced in LTE to reduce connection establishment signalling and latency associated with RRC State transition by storing upper layer context at the RAN and the UE. However, it is not clear from the specification as to what happens with the SN related context in case of EN-DC when the UE is suspended.
Support of suspend in EN-DC has been discussed in RAN3 and no showstoppers have been identified. In this contribution, we will further discuss the need for support of suspension with EN-DC.
2 Discussion

In case UE is configured with EN-DC, there may be some SN terminated bearers configured to the UE. Those SN terminated bearers have S1-U tunnel towards SGW and SgNB. If the DC configuration is removed when UE is suspended, additional signalling will be required to switch S1-U from SN to MN, to remove NR radio bearer configuration in SN, to move user Plane contexts in the EPC with the interaction of MME and SGW. In case UE shows up again next time, similar additional signalling cost would be needed to add SN again.
Observation 1: Removing EN-DC context during suspension will introduce additional signalling in the network upon resume.

Removing EN-DC when suspension also means that even when UE resumes next time in the same location, longer DC activation time is needed for measurement procedure of SN addition and associated X2/S1 procedures to move MN terminated bearer to SN. The longer DC activation time further impacts UE throughput and user experience.
Observation 2: Removing EN-DC context during suspension will impact UE DC activation time, throughout and user experience upon resumption.
As LTE already support suspend procedure by keeping all SRB(s) and DRB(s), including RBs configured with NR PDCP, supporting suspension with EN-DC does not need additional work in RAN2 except for minor changes to the RRC specification. 
By maintaining upper layer configuration in SN when suspension in case of EN-DC, less signalling cost in the network, lower dual connectivity activation latency and better user experience with higher throughput will be achieved.
Proposal 1: Support suspension with EN-DC with UE NR radio bearer confirmation maintained in SN. A TP is provided in the Annex.
3 Summary
In this contribution, we discussed LTE suspension mechanism for EN-DC case and have the following:

Observation 1: Removing EN-DC context during suspension will introduce additional signalling in the network upon resume.

Observation 2: Removing EN-DC context during suspension will impact UE DC activation time, throughout and user experience upon resumption.

Proposal 1: Support suspension with EN-DC with UE NR radio bearer confirmation maintained in SN. A TP is provided in the Annex.
4 Appendix: Text proposal for 36.331vf10

******** First Change ********

5.3.12
UE actions upon leaving RRC_CONNECTED

Upon leaving RRC_CONNECTED, the UE shall:

1>
reset MAC;

1>
stop all timers that are running except T320, T322, T325, T330;

1>
if leaving RRC_CONNECTED was triggered by suspension of the RRC:

2>
re-establish RLC entities for all SRBs and DRBs, including RBs configured with NR PDCP for EN-DC cases;
2>
store the UE AS Context including the current RRC configuration, the current security context, the PDCP state including ROHC state, C-RNTI used in the source PCell, the cellIdentity and the physical cell identity of the source PCell;

2>
store the following information provided by E-UTRAN: 

3>
the resumeIdentity;

2>
suspend all SRB(s) and DRB(s), including RBs configured with nr-RadioBearerConfig1 or nr-RadioBearerConfig2, except SRB0;

2>
indicate the suspension of the RRC connection to upper layers;

2>
configure lower layers to suspend integrity protection and ciphering;

NOTE 1:
Ciphering is not applied for the subsequent RRCConnectionResume message used to resume the connection. An integrity check is performed by lower layers, but merely upon request from RRC.

******** Second Change ********

5.3.3 RRC connection establishment

5.3.3.2
Initiation

The UE initiates the procedure when upper layers request establishment or resume of an RRC connection while the UE is in RRC_IDLE.

Except for NB-IoT, upon initiation of the procedure, the UE shall:

……

1>
if the UE is resuming an RRC connection:

2>
If UE was configured with EN-DC:

2>
release the MCG SCell(s), if configured, in accordance with 5.3.10.3a;
…

2>
release the entire SCG configuration, if configured, except for the DRB configuration (as configured by drb-ToAddModListSCG) for DC case, and expect for DRB configuration by nr-RadioBearerConfig1 for EN-DC case 
……..

******** Third Change ********

5.3.3.4a
Reception of the RRCConnectionResume by the UE

The UE shall:

1>
stop timer T300; 
1>
restore the PDCP state and re-establish PDCP entities for SRB2, if configured with E-UTRA PDCP, and for all DRBs that are configured with E-UTRA PDCP, and for all DRB that are configured with NR PDCP by nr-RadioBearerConfig1 or nr-RadioBearerConfig2 for EN-DC cases 
1>
if drb-ContinueROHC is included:

2>
indicate to lower layers that stored UE AS context is used and that drb-ContinueROHC is configured;

2>
continue the header compression protocol context for the DRBs configured with the header compression protocol;

1>
else:

2>
indicate to lower layers that stored UE AS context is used;
2>
reset the header compression protocol context for the DRBs configured with the header compression protocol;

1>
 discard the stored UE AS context and resumeIdentity;

1>
perform the radio resource configuration procedure in accordance with the received radioResourceConfigDedicated and as specified in 5.3.10;

NOTE:
When performing the radio resource configuration procedure, for the physical layer configuration and the MAC Main configuration, the restored RRC configuration from the stored UE AS context is used as basis for the reconfiguration.

1>
if the received RRCConnectionResume message includes the sk-Counter:

2>
perform key update procedure as specified in TS 38.331 [82, 5.3.5.8];

1>
if the received RRCConnectionResume message includes the nr-RadioBearerConfig1:

2>
perform radio bearer configuration as specified in TS 38.331 [82, 5.3.5.6];

1>
if the received RRCConnectionResume message includes the nr-RadioBearerConfig2:

2>
perform radio bearer configuration as specified in TS 38.331 [82, 5.3.5.6];

1>
resume SRB2 and all DRBs,if any, including RBs configured with NR PDCP for EN-DC cases;
