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1 Introduction

The RRC connection suspend and resume solution for UP based data transfer reduces the signaling overhead required for UE state transition from the IDLE to CONNECTED. The signalling overhead reduction is realized by introducing two new procedures 'RRC connection suspend' and 'RRC connection resume'. Many issues have already been resolved [1]; however, there seems to be reason to change PDCP procedures. In this paper we propose such changes for PDCP.
Agreements from the latest meeting [1] listed below. Details of highlighted agreements are treated in this paper.
For the Resume procedure: 
· Introduce new RRC message RRCConnectionResumeRequest, RRCConnectionResume, RRCConnectionResumeComplete
· Use existing RRC messages RRCConnectionSetupReject as a response to RRCConnectionResumeRequest
· The RRC Resume message is sent on SRB1 with Integrity Protection, and optionally a RRCConnectionReconfiguration message is sent on SRB1 with Integrity Protection (and Ciphering)
· The reject message is sent on SRB0. 
· We confirm that key transformation based on provided NCC value can be done at every resume, and that count is then reset. This is done at every Resume. 
· The existing timer T300 is used for the RRC Resume procedure. The range for NB-IoT is FFS but can be the same for resume and establishment. Start/Stop conditions are as for LTE, but references to new messages for resume need to be added. 

· It shall be possible that ROHC can continue at resume. 

· We will not specify a UE internal variable with the detailed UE context to be stored at suspend. 
· The protocol entities for PDCP and RLC are kept when the RRC connection is suspended, and are re-established at RRC Resume. 

· MAC is reset at resume. 
· The UE will store it’s full Context at RRC Suspend, i.e. Configuration, security information, ROHC protocol state (i.e. nothing is released). 
· Up until reception of Msg 4, default configuations are used by the UE. 

· The configuration for the SRB1 transmission of MSG 4 is as follows: L1 and MAC: default configuration, SRB1 configuration is the configuration of the stored UE context. 
· The dedicated radio configuration in Msg 4 is a delta for the configuration in AS context. 

· If the delta configuration cannot be used or the resume cannot be executed at the eNB the eNB initiates either a reject or a setup. 

· At reject the UE stays suspended and keeps the stored UE context, or removes the stored UE context and goes to Idle, based on indication in the reject message. 
· At connection setup the stored UE context is removed and not used.
2 Discussion
When a UE initiates RRC suspend it is highly likely that all data has been transmitted. Further, there is a PDCP discard timer that upon expiry initiates the discard of all packets. Hence, there is no need for a procedure that attempts to recover packets upon resume.
As has been agreed [1] it should be possible, at RRC resume, to reuse the ROHC state that was used when RRC suspend was initiated. 
Proposal 1 Update PDCP and RRC specifications according to text proposals in sections 3 and 4.
3 Text Proposal for TS 36.323
	BEGIN CHANGE


5.2
Re-establishment procedure
When upper layers request a PDCP re-establishment, the UE shall additionally perform once the procedures described in this section for the corresponding RLC mode. After performing the procedures in this section, the UE shall follow the procedures in subclause 5.1. 
5.2.1
UL Data Transfer Procedures

5.2.1.1
Procedures for DRBs mapped on RLC AM

When upper layers request a PDCP re-establishment, the UE shall:

-
reset the header compression protocol for uplink and start with an IR state in U-mode (if configured) [9] [11] , except for during  RRC resume if drb-ContinueROHC is configured [3];
-
if connected as an RN, apply the integrity protection algorithm and key provided by upper layers (if configured) during the re-establishment procedure;
-
apply the ciphering algorithm and key provided by upper layers during the re-establishment procedure;

-
from the first PDCP SDU for which the successful delivery of the corresponding PDCP PDU has not been confirmed by lower layers, perform retransmission or transmission of all the PDCP SDUs already associated with PDCP SNs in ascending order of the COUNT values associated to the PDCP SDU prior to the PDCP re-establishment as specified below: 

-
perform header compression of the PDCP SDU (if configured) as specified in the subclause 5.5.4;
-
if connected as an RN, perform integrity protection (if configured) of the PDCP SDU using the COUNT value associated with this PDCP SDU as specified in the subclause 5.7;

-
perform ciphering of the PDCP SDU using the COUNT value associated with this PDCP SDU as specified in the subclause 5.6;
-
submit the resulting PDCP Data PDU to lower layer.
	NEXT CHANGE


5.2.2
DL Data Transfer Procedures
5.2.2.1
Procedures for DRBs mapped on RLC AM while the reordering function is not used

When upper layers request a PDCP re-establishment while the reordering function is not used, the UE shall:

-
process the PDCP Data PDUs that are received from lower layers due to the re-establishment of the lower layers, as specified in the subclause 5.1.2.1.2, except for during RRC resume;

-
reset the header compression protocol for downlink and start with NC state in U-mode (if configured) [9] [11], except for during RRC resume if drb-ContinueROHC is configured [3];
-
apply the ciphering algorithm and key provided by upper layers during the re-establishment procedure.

-
if connected as an RN, apply the integrity protection algorithm and key provided by upper layers (if configured) during the re-establishment procedure.

	NEXT CHANGE


5.x PDCP Procedures at RRC suspend
When the RRC connection is released with a suspend indication the UE shall:

-     for DRBs, process the PDCP Data PDUs that are received from lower layers due to the re-establishment of the lower layers, as specified in the subclause 5.1.2.1.2;

-     for SRBs, discard the PDCP Data PDUs that are received from lower layers due to the re-establishment of the lower layers.
	END CHANGE


4 Text proposal for TS 36.331 running CR [3]
	BEGIN CHANGE


5.3.3.4a
Reception of the RRCConnectionResume by the UE

The UE shall:

1>
stop timer T300;

1> restore the MAC main configuration from the stored UE context:

1>
restore RLC entities for all SRBs and DRBs that are established from the stored UE context;
1> re-establish PDCP entities for all SRBs and DRBs that are established from the stored UE context;
	NEXT 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, T325 and T330;

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

2>
store the full UE Context, including the ROHC state, along with the following information provided by E-UTRAN: 

3>
the resumeIdentity;

2> re-establish RLC entities for all SRBs and DRBs;
2>
indicate the suspension of the RRC connection to upper layers;

1>
else:

2>
release all radio resources, including release of the RLC entity, the MAC configuration and the associated PDCP entity for all established RBs;

2>
indicate the release of the RRC connection to upper layers together with the release cause;
	END CHANGE


5 Conclusion

Based on the discussion in section 2 we propose the following:
Proposal 1
Update PDCP and RRC specifications according to text proposals in sections 3 and 4.
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