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During RAN2#108 and in the discussions related to running CRs for TS 36.331 before it was brought up that RAN2 have not agreed when to resume DRBs. RAN2 has agreed the following in RAN2#107bis [1]:
	RAN2#107bis agreements:
Support of eDRX in CM-IDLE and EDT:
· For NB-IoT and eMTC connected to 5GC:
· NCC is always provided during suspension.
· adopt early security activation for resumption from RRC_IDLE.



The details are marked as FFS in the NB-IoT running CR for TS 36.331 [2] and commented on by various companies in the eMTC running CR for TS 36.331 [3]. 

Following RAN2#108, an e-mail discussion [108#19][eMTC/NB-IoT] When to resume DRBs in UP optimization for 5GC (Ericsson) took place to resolve the issue but no conclusion could be reached [4].

In this document, we are discussing when to resume DRBs for User plane CIoT 5GS optimisation and other issues related to the handling of the SRBs/DRBs when connected to 5GC.
[bookmark: _Ref433086885]Discussion	
When to resume DRBs for User plane CIoT 5GS optimisation 

For the user plane CIoT 5GS optimisation, non-EDT case, there is no data in MSG3 and MSG4 thus there is no technical motivation to resume the DRBs before reception of MSG4.

If the DRBs are resumed prior to reception of MSG4, there is the issue that only the eNB knows whether ROHC can be continued or not. This was discussed in Rel-15 for UP-EDT and it was agreed to have the restriction that ROHC will be continued only if the UE resumes in the same cell.

Then there is the issue that RAN2 has agreed to support full configuration in RRCConnectionResume message. If full configuration is triggered by the RRCConnectionResume message, all layer 2 entities are released and set up again. If the DRBs have already been resumed, any user data pending in the upper layer will have been delivered to PDCP, and will be lost when the layer 2 entities are reset.

Observation 1: There is no technical benefit but negative side effects in resuming the DRBs prior reception of RRCConnectionResume message.


Proposal 1: For User plane CIoT 5GS optimisation, non-EDT case, the DRBs are resumed upon reception of RRCConnectionResume message.


As described above, full configuration will trigger the release followed by establishment of all layer 2 entities in both UE and the ng-eNB. For EDT, this means that the data transmitted in MSG3 are lost and we propose to capture this case in stage 2.

Proposal 2: If RRCConnectionResume message received in response to MO-EDT includes fullConfig, then the UE shall consider that the data were not successfully transmitted.

DRB handling when using NR PDCP

For eMTC UEs connected to 5GC, NR PDCP is used. There are a number of differences w.r.t suspension and resumption of the DRBs compared to LTE, in particular:

· In NR PDCP, there is a new procedure ‘PDCP Suspend’ triggered at the time of suspension to RRC_INACTIVE, which resets the COUNT.
· In NR PDCP re-establishment, there is no concept of ‘stored AS UE context’ and no special handling for RRC Connection resumption, and the COUNT is not reset.
· In RRC, when DRBs are configured with NR PDCP, there is an explicit flag drb-ContinueROHC per DRB in pdcp-Config included in nr-radioBearerConfig. 
· In RRC, when DRBs are configured with NR PDCP, there is an explicit flag reestablishPDCP per DRB in nr-radioBearerConfig to trigger the re-establishment of the PDCP entity. The flag is expected to be included when resuming a RRC connection from RRC_INACTIVE.
· In RRC, upon reception of RRCConnectionRelease message triggering transition to RRC_INACTIVE, PDCP Suspend is triggered, this resets COUNT.
· In RRC, upon reception of RRCConnectionResume to resume a connection from RRC_INACTIVE, there is no automatic trigger of PDCP re-establishment nor specific handling for ROHC continuation. The related actions are triggered by the setting of the respective flags in nr-radioResourceConfig.

Considering these differences in the handling, RAN2 needs to decide which approach to follow for the user plane CIoT 5GS optimisation (EDT and non-EDT) for eMTC UEs.

COUNT Reset
As it does not seem desirable to change NR PDCP specification (PDCP Suspend and PDCP Re-establishment), it is proposed that PDCP Suspend is also triggered at the time of suspension to RRC_IDLE, to perform COUNT reset.
Proposal 3: PDCP Suspend is triggered at the time of suspension to RRC_IDLE for eMTC UEs connected to 5GC.

DRB resumption for EDT
For EDT, as the DRB shall be resumed before MSG3, it is not possible to follow NR approach where PDCP re-establishment and ROHC continuation are explicitly triggered on a DRB basis by configuration flags in radioResourceConfigDedicated in RRCConnectionResume message. Thus, it is proposed to follow the same approach as EDT in EPC.
Proposal 4: DRB resumption for EDT for eMTC UEs connected to 5GC follows the same principle as in EPC, i.e.:
· drb-ContinueROHC is provided in RRCConnectionRelease message triggering the suspension in RRC_IDLE. The flag applies to all DRBs.
· When resuming the DRBs for EDT, RRC procedure text triggers PDCP re-establishment and provides NR PDCP with the drb-ContinueROHC indication received in RRCConnectionRelease message.

DRB resumption for non-EDT
For non-EDT, assuming the DRBs are resumed after MSG4 as per proposal 1, it seems preferable and safer for the future to follow the same approach as RRC_INACTIVE.
Proposal 5: DRB resumption for non-EDT for eMTC UEs connected to 5GC follows the same principle as in RRC_INACTIVE, i.e.:
· When resuming the DRBs for non-EDT, RRC procedure text does not trigger PDCP re-establishment. 
· PDCP re-establishment and ROHC continuation for each DRB are triggered by the presence of the respective flags in RRCConnectionResume message as specified in TS 38.331 [82], clause 5.3.5.6;
SRB1 handling 

In Rel-15 eTE, to allow full configuration in RRCConnectionResume message, SRB1 is configured with default RLC and PDCP configuration when resuming the connection. This was agreed at RAN2#103 [5] and is captured for RRC_INACTIVE in section 5.3.3.3a as follows:

	
1>	If the UE is resuming the RRC connection from RRC_INACTIVE, the UE shall set the contents of RRCConnectionResumeRequest message as follows:
2>	…
2>	apply the default configuration for SRB1 as specified in 9.2.1.1;
2>	apply the default NR PDCP configuration as specified in TS 38.331 [82], clause 9.2.1 for SRB1;
2>	…



The same principle should apply for eMTC and NB-IoT UEs connected to 5GC.
Proposal 6: When resuming the RRC connection, the default RLC configuration and default (NR) PDCP configuration is applied to SRB1 for eMTC and NB-IoT UEs connected to 5GC.


In rel-15 eLTE, UE implicitly changes to NR-PDCP for SRB1 upon reception of RRCConnectionSetup in response to RRCConnectionResumeRequest. The same should apply to eMTC UEs connected to 5GC.

Proposal 7: Upon fallback to RRC connection establishment procedure during RRC connection resumption, eMTC UEs implicitly change to NR-PDCP for SRB1.


Conclusion 
In this paper, we have discussed a number of aspects related to SRBs and DRBs handling when connected to 5GC and made the following observation and proposals:
Observation 1: There is no technical benefit but negative side effects in resuming the DRBs prior reception of RRCConnectionResume message.

Proposal 1: For User plane CIoT 5GS optimisation, non-EDT case, the DRBs are resumed upon reception of RRCConnectionResume message.

Proposal 2: If RRCConnectionResume message received in response to MO-EDT includes fullConfig, then the UE shall consider that the data were not successfully transmitted.
Proposal 3: PDCP Suspend is triggered at the time of suspension to RRC_IDLE for eMTC UEs connected to 5GC.
Proposal 4: DRB resumption for EDT for eMTC UEs connected to 5GC follows the same principle as in EPC, i.e.:
· drb-ContinueROHC is provided in RRCConnectionRelease message triggering the suspension in RRC_IDLE. The flag applies to all DRBs.
· When resuming the DRBs for EDT, RRC procedure text triggers PDCP re-establishment and provides NR PDCP with the drb-ContinueROHC indication received in RRCConnectionRelease message.
Proposal 5: DRB resumption for non-EDT for eMTC UEs connected to 5GC follows the same principle as in RRC_INACTIVE, i.e.:
· When resuming the DRBs for non-EDT, RRC procedure text does not trigger PDCP re-establishment. 
· PDCP re-establishment and ROHC continuation for each DRB are triggered by the presence of the respective flags in RRCConnectionResume message as specified in TS 38.331 [82], clause 5.3.5.6;
Proposal 6: When resuming the RRC connection, the default RLC configuration and default (NR) PDCP configuration is applied to SRB1 for eMTC and NB-IoT UEs connected to 5GC.
Proposal 7: Upon reception of RRCConnectionSetup message in response to RRCConnectionResumeRequest message, eMTC UEs connected to 5GC implicitly configure NR-PDCP for SRB1.

References
[bookmark: _Ref23252516]R2-1916424 “RAN2 agreements for Rel-16 additional enhancements for NB-IoT and MTC”, BlackBerry, RAN2#108, Reno Nevada. USA, November 2019
[bookmark: _Ref29991488]R2-1916566 “Introduction of additional enhancements for NB-IoT in TS 36.331”, Huawei, RAN2#108, Reno, Nevada, USA, November 2019
[bookmark: _Ref29991497]R2-1916634 “Introduction of Rel-16 eMTC enhancements”, Qualcomm Incorporated, RAN2#108, Reno, Nevada, USA, November 2019
[bookmark: _Ref29991504]R2-1916564 “Report of [108#19] When to resume DRBs in UP optimization for 5GC”, Ericsson, RAN2#108, Reno Nevada. USA, November 2019
[bookmark: _Ref30077357]R2-1811656 “Open issues on E-UTRA connected to 5GC for INACTIVE”, Intel Corporation, RAN2#103, Gothenburg, Sweden, August 2018	
	2/4	
