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1	Introduction
This has been converted to email discussion up to next meeting:
	· [108#19][eMTC NB-IoT] When to resume DRBs in UP optimization for 5GC (Ericsson)
      To discuss and pave the way for agreements on when to resume DRBs in UP optimization for 5GC
Intended outcome: Email discussion report for next meeting
Deadline: 2020-02-06




This is for the following email discussion: 
	· [108#19][eMTC NB-IoT] When to resume DRBs in UP optimization for 5GC (Ericsson) 
To agree on when to resume DRBs in UP optimization for 5GC
Intended outcome: Email discussion report in R2-1916564
Deadline: Thursday 2019-12-05




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 exactly 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.



Before RAN2#108, the details were 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]. 
Note that in LTE TEI16 during RAN2#108 there was a related discussion on early re-activation for security for UP solution for general LTE case, and at what stage DRBs should be resumed for that case. CRs have not yet been agreed for this case either yet. 
[bookmark: _Ref178064866]2	Discussion
2.1	When to resume DRBs for UP solution in 5GC
At the moment in the specifications (TS 36.331, section 5.3.3), two different alternatives exist for DRB resumption for UP solution:
1. Bearers are resumed before transmitting RRCConnectionResumeRequest, i.e. before transmission of Msg 3. 
2. Bearers are resumed after RRCConnectionResume, i.e., Msg4, has been received. 
Option 1. above is used by UP-EDT (both MO and MT), including UP-PUR as so far discussed during Rel-16, as data needs to be transmitted in Msg3 and/or Msg4. The assumption is that any mechanism requiring user plane data transmission in Msg3 or Msg4 should follow 1. 
Option 2. is currently used only by resumption from RRC_INACTIVE in eLTE (and NR). 
One difference brought up during RAN2#108 between 1. and 2. above is related to ROHC functionality: For 1., in EDT the ROHC is currently only allowed to be continued if it was active before (indicated in previous RRCConnectionRelease) and the resumption is to the same cell, and for 2. ROHC is continued based on indication in Msg4. 
Companies are welcome to provide their replies on the discussion points below. 
DP1. Please provide company view and motivation on when to resume DRBs when resuming connection in UP solution for 5GC. 
	Company
	When to resume DRBs
	Motivation

	QC
	5GC UP-EDT Resume : Resume DRBs before transmitting Msg 3
5GC UP Resume : activate DRBs after receiving Msg 4
	5GC UP-EDT Resume : activating DRBs before Msg 3 transmission allows UE to send data in Msg 3 itself.
5GC UP Resume : this behaviour is same as RRC_INACTIVE resume procedure.

	Intel
	Resume DRBs before Msg3.
For EDT, re-use drb-ContinueROHC-r15
And for non-EDT, reuse nr-RadioBearerConfig

	Issue is not only to resume DRB but the whole resume procedure including ROHC state, SDAP, QoS flow to DRB mapping rule, and full configuration vs restored DRB configuration.
For example for ROHC, whether to 
1. follow EDT in EPS (decide whether to reset ROHC before Msg3 based on drb-ContinueROHC-r15 in release message) 
2. Follow UP CIoT EPS optimization (decide whether to reset ROHC from drb-ContinueROHC-r13 provided in Msg4). 
3. follow RRC_INACTIVE (continue ROHC state based on indication in nr-RadioBearerConfig provided in Msg4)
There is no issue following EDT as stored DRB configuration can be used for DRB and reseting ROHC is not issue for small UL data transmission. Note that default configuration is used for MAC and PHY. 
We prefer to have same behavior between resumption from suspended state without UL data (UP 5GS CIoT opt) vs with UL data (EDT, PUR in 5GS) as much as possible. For EDT, drb-ContinueROHC-r15 provided in release message can apply. For non EDT, nr-RadioBearerConfig provided in Msg4 can apply. 
See next question to handle full configuration provided in Msg4.

	Huawei/HiSilicon
	Option 2
except for UP-EDT and PUR
	The issue is related to the ROHC context not being exchanged between eNB. 
With option 1, the ROHC context will be reset everytime the UE resumes in a different cell, even if the new cell belongs to the same eNB and the context could be retrieved. This leads to unecessary signalling overhead.
For UP-EDT and PUR in 5GC, same as for EPS, DRBs should be resumed before sending MSG3 due to the user data.

	Ericsson
	Before transmitting Msg3
	We'd prefer to align the behaviour between (MO/MT) EDT, UP-PUR and the UP solution in general for the 5GC case. This would result in less fragmentation in both implementation and in the specifications when considering the UP solution. 
It would be beneficial if eNB can include data in Msg4 e.g. if the eNB has data for the UE already or sets up S1 bearers, and gets data from CN, before replying back to UE after resumption. 
The ROHC issue was discussed during R15 and the solutions were presented where ROHC continuation can be more general, e.g. to be able to continue not only in the same cell, but also to the same eNB. However at that time RAN2 did not want to consider such options further. We are open to reconsideration if companies are interested. 

	ZTE
	Similar view as QC and HW, e.g., for 5GC UP solution, resume DRBs after receiving Msg4
	Based on previous discussion, we agree the common understanding (mentioned in the below summary) that for EDT-type features, the DRB need to be resumed before Msg3 is transmitted. We also understand in this case, whether to reset ROHC for DRB could be based on drb-ContinueROHC indication in RRC release message. Such understanding can be applied to both NB-IoT and eMTC. 
However, as mentioned by HW and according to discussion in R15, the issue of drb-ContinueROHC indication in RRC release message is that the ROHC context cannot be continued even when UE resumes in same eNB but in a different cell(as UE cannot identify the target eNB’s identity from the ECGI of target cell). The ROHC context will be always reset in this case even it may be unnecessary. EDT-type features have to bear this issue and it’s undesirable to introduce additional enhancement in order to avoid complexity. Such issue doesn’t exist for DRB resumption after Msg4.
Moreover, considering:
· For NB-IoT UP solution, it’s impossible for eNB to include data in Msg4,.
· For eMTC, it can support RRC_INACTIVE when connected to 5GC, but UP solution would only be used for UE in RRC_IDLE. For UP solution in RRC_IDLE, it’s also impossible for eNB to include data in Msg4.
So there has no requirement for 5GC UP solution to early resume DRB. Also considering the above mentioned issue of drb-ContinueROHC indication in RRC release message, we think it’s unnecessary to support resumption of DRB before Msg3 in order to avoid complexity.

	III
	Resume DRB before transmission of Msg 3
	For UP-EDT case, we prefer to reuse the existing UP-EDT mechanism and apply drb-ContinueROHC in 5GC scenario. Although we don’t have very strong views for other UP cases, applying same behaviour before the session is closed is still acceptable. 

	LG
	5GC UP-EDT Resume : Resume DRBs before transmitting Msg 3
5GC UP Resume : activate DRBs after receiving Msg 4
	The UE resumes DRBs after Msg4 for non-EDT. 
Otherwise, applying the EDT condition (continues ROHC context only in the same cell), the UE should reset ROHC whenever the RRC connection is resumed in a different cell. Or, if the EDT condition is not applied, the NG-RAN may not be able to decode a packet generated before Msg4 if the NG-RAN does not have the UE context.

	vivo
	Resume DRBs before transmitting RRCConnectionResumeRequest for UP-EDT and PUR.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK1][bookmark: OLE_LINK2]Otherwise, resume all DRBs upon the reception of RRCConnectionResume.
	We share a similar view that the UE has to resume the DRBs before transmitting RRCConnectionResumeRequest with user data. Otherwise, we prefer to resume all DRBs upon the reception of RRCConnectionResume, which has already been specified in the Rel-15.





DP2. Please indicate if there are any other issues or comments you would like to bring up related to above discussion (e.g. related to early re-activation for LTE/EPC case). 
	Company
	Comments

	Intel
	Issue#1: full configuration
RAN2#107bis
For NB-IoT and eMTC connected to 5GC, full configuration in RRCConnectionResume(-NB) is supported.
UE’s action following reception of full configuration remains same as in RRC_INACTIVE. If any UL data is multiplexed with RRCConnectionResumeRequest message (e.g., for EDT, PUR), it can be conisdered as failure.
Issue#2: default SRB1 configuration
In LTE EDT, we decided that before Msg3, SRB1 is restored. In fact, this may be problematic. For SRB1, defaul configuration for RLC is available to use in section 9.2.1.1.  Therefore, as in RRC_INACTIVE, we think for EDT in CIoT 5GS optimization, the SRB1 should use the default NR PDCP and RLC configurations to align UE and target eNB’s SRB1 configuration.

	Ericsson
	For EPC cases for the UP solution, for the same reasons stated in DP1, we prefer resuming DRBs before Msg3. For EPC and UP optimization where early resumption is currently used, there is no precedence of resumption after Msg4 thus we'd like to align with EDT, PUR as was proposed in the CRs submitted to RAN2#108 LTE TEI16.

	ZTE
	For EDT and PUR case, we disagree with Intel that UE’s action about reception of full configuration is same as in RRC_INACTIVE as there has no data transmission for RRC_INACTIVE. We understand even UE receives full configuration in Msg4, data transmission along with RRCConnectionResumeRequest message still can be considered as success. Such case is a successful fallback case.
For UP solution when connected to EPS, RAN2 has agreed to support early security re-activation before Msg3. But with our comments for DP1, we think it’s also unnecessary to support resumption of DRB before Msg3 in order to avoid complexity.

	Huawei, HiSilicon
	One additional comment is that once the DRBs are resumed, the ‘pipe‘ is open and any data pending in the upper layers will go through PDCP and RLC. If the DRBs are resumed before MSG3 this will create the following issues:
· Full configuration (as highlighted by Intel)
In case fullConfig is indicated in RRCConnectionResume, the PDCP/RLC entities for each DRB are released and set up again. Any data in the buffer(s) will be lost (there is no specified recovery mechanism). 
· NR PDCP re-establishment 
In NR/eLTE, 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 indicated when resuming a RRC connection from RRC_INACTIVE. If the DRBs are resumed before MSG3 and this flag is set in RRCConnectionResume message then the same issue as for fullConfig will arise. 

	
	

	
	



3	Summary
Eight replies have been provided in this discussion: replies from Qualcomm, Intel, Huawei/HiSilicon, Ericsson, ZTE, III, LG and vivo. Discussion point 1 asks preference on when DRBs should be continued for the 5GC UP solution. For DP1 five companies prefer to resume the DRBs after Msg4 has been received, where two companies prefer to align with RRC_INACTIVE and three companies bring up the case with ROHC continuation and need for additional signalling otherwise. One company additionally mentions data transmission in Msg4 (for non-EDT solution) should not be possible when starting from RRC_IDLE. Three companies prefer to resume DRBs before Msg3 has been transmitted, where two companies prefer to align with EDT, of which one company mentions this should be discussed together with other aspects related to resumption, and that Msg4 indication could be followed in non-EDT case, and one company says it would be beneficial if there was possibility to transmit data in Msg4. One of these companies doesn't have a strong view.
There is a small majority of companies supporting resumption after Msg4 has been received, i.e. preferring aligning the behaviour for 5GC CIoT User Plane Optimization with that of RRC_INACTIVE. Therefore, the proposal is: 
1. DRBs are resumed upon receiving RRCConnectionResume in UP optimization when connected to 5GC. 
The majority is not significant and based on the comments provided during the email discussion, guidance information of the proposal per chairman's instructions for the e-meeting would be "B) need more discussion" to conclude discussion on the concerns and details. 
For EDT-type features (i.e. also 5GC UP-EDT, Rel-16 UP-PUR) the DRBs need to be continued before Msg3 is transmitted. There have been no proposals to change the EDT behaviour, thus no proposals or further discussion should be needed for this aspect.
Discussion point 2 asked about any other issues related to the explicit scope of the email discussion. Two companies bring up the case for EPC (discussed in TEI16) and one company prefers to resume DRBs before Msg3 and one company after Msg4 in such case. 
[bookmark: _GoBack]One company brings up two additional issues: 1) full configuration case, and what should be the exact UE actions and 2) how to restore SRB1 in detail. Two companies comment on 1) and point out problems if resumption would be before Msg3. One company additionally mentions similar issue with restoring NR PDCP.  1) should be avoided if Proposal 1 is agreed. 2) is not in the scope of this email discussion. Suggestion is to progress other related discussions based on company contributions.
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