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1	Brief scope of the Connection to 5GC 

This document provides a summary and recommendations based on the contributions related to AI 7.1.12 Connection to 5GC (eDRX, EDT, UP optimisation, RRC_INACTIVE and other MTC specific topics), excluding e-mail discussion.
AI 7.1.12.1 	Paging in RRC_INACTIVE
AI 7.1.12.2 	DRB resume in UP optimization
AI 7.1.12.3	Other

2	Summary
2.1	Summary of Paging in RRC_INACTIVE
Paging in RRC_IDLE and in RRC_INACTIVE was discussed in previous RAN2 meetings with the following agreements [3]:
	RAN2#105bis agreements:
Support of eDRX in CM-IDLE and EDT:
Update stage 2 spec to capture that idle mode eDRX feature is supported for eMTC and NB-IoT connected to 5GC.
Use 5G S-TMSI as input for Hash ID to calculate PH and PTW_start.
RAN2#106 agreements:
Support of RRC_INACTIVE and eDRX in CM-CONNECTED:
RRC_INACTIVE state in NB-IoT connected to 5GC is not supported.
RRC_INACTIVE state with short eDRX cycles is optionally supported for eMTC connected to 5GC with capability signalling.
eLTE is assumed to be the baseline for RRC_INACTIVE state for eMTC UEs connected to 5G.
RAN2#107bis agreements:
Support of RRC_INACTIVE and eDRX in CM-CONNECTED:
eMTC UEs in RRC_INACTIVE monitor RAN initiated paging and CN initiated paging via I-RNTI and 5G-S-TMSI respectively.
Upon reception of CN paging in RRC_INACTIVE, eMTC UE moves to RRC_IDLE without suspension.
For eMTC, ran-PagingCycle is extended with values rf512 and rf1024.
No additional capability is needed to indicate support for short extended DRX operation in RRC_INACTIVE state.
RAN2#108 agreements:
PTW is not introduced for RRC_INACTIVE state with short eDRX.
FFS: If configured with eDRX cycle in CM-IDLE, eMTC UEs in RRC_INACTIVE monitor paging occasions (POs) during CM-IDLE PTW according to the cell paging cycle or UE specific DRX if configured.
FFS: if “short eDRX for RRC-INACTIVE” is configured, eMTC UEs in RRC_INACTIVE monitor paging occasions (POs) according to the RAN paging cycle, i.e. 5.12sec, 10.24sec, for RRC_INACTIVE.
FFS: if “short eDRX for RRC-INACTIVE”, i.e. 5.12sec, 10.24sec, is not configured, eMTC UEs in RRC_INACTIVE monitor paging occasions (POs) according to the min {UE specific DRX cycle, default DRX cycle, RAN paging cycle}.



Documents [4], [5] and [6] discuss Paging in RRC_INACTIVE with the following proposals:
	[4] Qualcomm
	Proposal 1.	I-RNTI and 5G-S-TMSI are used by UE to determine whether received paging message is for CN or RAN paging and from UE perspective there is no need to distinguish whether PO monitored is meant for RAN or CN paging occasions.
Proposal 2.	When both I-RNTI and 5G-S-TMSI are received in same paging message then UE action shall be based on 5G-S-TMSI (CN paging identity).
Proposal 3.	If RRC_INACTIVE short eDRX cycles (i.e 5.12, 10.24 Sec) are configured, eMTC UEs in RRC_INACTIVE state monitors both RAN and CN paging identities according to configured RRC_INACTIVE eDRX Cycle.
Proposal 4.	RRC_INACTIVE short eDRX cycle shall only be configured if UE is configured with Idle mode eDRX . (i.e RRC_INACTIVE short eDRX cycle is not expected to be configured when UE is configured with Idle mode DRX only)
Proposal 5.	If RRC_INACTIVE short eDRX cycles are not configured (i.e 320ms, 640ms, 1.28 Sec, or 2.56 Sec RAN_Paging Cycle values configured), eMTC UEs in RRC_INACTIVE state monitors RAN & CN paging according to shortest of configured ran_PagingCycle (if configured), broadcast paging cycle (if configured) and UE specific DRX cycle (if indicated by UE in NAS)

	[5] Huawei, Ericsson
	Proposal 1: When idle mode eDRX is configured and TeDRX is larger than 5.12 s, eMTC UEs in RRC_IDLE only need to monitor the paging occasions during the PTW. The UE monitors the paging occasions according to the shortest of the cell default paging cycle and the UE specific DRX (if configured).
Proposal 2: When idle mode eDRX is configured and TeDRX is equal to 5.12 s, eMTC UEs in RRC_IDLE monitor the paging occasions according to TeDRX.
Proposal 3: When idle mode eDRX is not configured, eMTC UEs in RRC_IDLE monitor the paging occasions according to the shortest of the cell default paging cycle and the UE specific DRX (if configured).
Proposal 4: When idle mode eDRX is configured and TeDRX is larger than 5.12 s, eMTC UEs in RRC_INACTIVE monitor the paging occasions:
· during the PTW, according to the shortest of the cell default paging cycle, the UE specific DRX (if configured), and the RAN paging cycle
· outside the PTW, according to the RAN paging cycle.
Proposal 5: When idle mode eDRX is configured and TeDRX is equal to 5.12 s, eMTC UEs in RRC_INACTIVE monitor the paging occasions according to the shortest of TeDRX  and the RAN paging cycle.
Proposal 6: When idle mode eDRX is not configured, eMTC UEs in RRC_INACTIVE monitor the paging occasions according to the shortest of the cell default paging cycle, the UE specific DRX (if configured), and the RAN paging cycle.

	[6] ZTE
	Proposal 1: If configured with eDRX cycle in CM-IDLE, the eMTC UEs in RRC_INACTIVE should monitor paging occasions (POs) during CM-IDLE PTW according to the min {UE specific DRX cycle, default DRX cycle, RAN paging cycle}. Moreover, the eMTC UEs in RRC_INACTIVE should monitor paging occasions outside CM-IDLE PTW according to RAN paging cycle.
Proposal 2: If eDRX cycle in CM-IDLE is not configured and short eDRX for RRC-INACTIVE, i.e. 5.12sec, 10.24sec, is configured, the eMTC UEs in RRC_INACTIVE should monitor paging occasions (POs) according to the min {UE specific DRX cycle, default DRX cycle, RAN paging cycle}.
Proposal 3: If short eDRX for RRC-INACTIVE, i.e. 5.12sec, 10.24sec, is not configured, eMTC UEs in RRC_INACTIVE should monitor paging occasions (POs) according to the min {UE specific DRX cycle, default DRX cycle, RAN paging cycle}.


Paging IN RRC_IDLE
Potential agreements:
Based on [5], it is proposed to confirm first paging in RRC_IDLE:
Proposal S1-1: When idle mode eDRX is configured and TeDRX is larger than 5.12 s, eMTC UEs in RRC_IDLE only need to monitor the paging occasions during the PTW. The UE monitors the paging occasions according to the shortest of the cell default paging cycle and the UE specific DRX (if configured).
Proposal S1-2: When idle mode eDRX is configured and TeDRX is equal to 5.12 s, eMTC UEs in RRC_IDLE monitor the paging occasions according to TeDRX.
Proposal S1-3: When idle mode eDRX is not configured, eMTC UEs in RRC_IDLE monitor the paging occasions according to the shortest of the cell default paging cycle and the UE specific DRX (if configured).
Paging IN RRC_INACTIVE
Potential easy agreements:
Based on [4], [5] and [6], it seems that all companies have the same understanding for the case the UE is not configured with idle mode eDRX.
Proposal S1-4: When idle mode eDRX is not configured, eMTC UEs in RRC_INACTIVE monitor the paging occasions according to the shortest of the cell default paging cycle, the UE specific DRX (if configured), and the RAN paging cycle (if configured).

Need further discussion:
For the case where the UE is configured with idle mode eDRX, three companies [5] and [6] think that the POs monitored by the UEs are different inside and outside the PTW window. One company think that the UE only monitors POs according to the RAN paging cycle.   
Proposal S1-5:  Offline discussion on paging in RRC_INACTIVE for eMTC UEs configured with idle mode eDRX:
· option 1: UE monitors paging occasions (POs) during CM-IDLE PTW according to the min {UE specific DRX cycle, default DRX cycle, RAN paging cycle} and monitor paging occasions outside CM-IDLE PTW according to RAN paging cycle.
· option 2 :   
· If extended RAN paging cycles (i.e. 5.12, 10.24 Sec) are configured, UE monitors paging occasions according to RAN paging cycle 
· If extended RAN paging cycles (i.e. 5.12, 10.24 Sec) are not configured, UE monitors paging occasions according to the min {UE specific DRX cycle, default DRX cycle, RAN paging cycle} 
2.2	Summary of DRB resume in UP optimization
E-mail discussion [108#19] discussed when to resume DRBs in UP optimization for 5GC, summary in [7].
Only one additional document was submitted on this topic [8] with the following proposals:
	[4] Huawei
	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, eMTC UEs connected to 5GC implicitly configure NR-PDCP for SRB1.



Potential agreement:
Proposal 4 seems to be the common understanding according to [7].
Proposal S2-1: 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.

Need further discussion:
Proposal 1 is covered in [7]. The other proposals have never been discussed on line but were brought up as other issues in [7]. As this is impact the RRC CRs, it is proposed to have an offline.
Proposal S2-2: Offline discussion on remaining aspects related to DRB resumption, covering:
· full configuration
· particularities of NR PDCP


2.3	Summary of Other
One document [4] on UE capabilities for eMTC/5GC was submitted.
	[4] Qualcomm
	Proposal 1:	Changes proposed in section 2 be included in the eMTC running CR to TS 36.306.



Need further discussion/ candidate for postpone:
This document provides changes to TS 36.306 to ensure UE category signalling is consistent with the LTE-M indicator in RRC signalling. 
This can be discussed in the e-mail discussion on the eMTC 36.306 running CR or postponed to next meeting as capabilities discussions are deprioritised according to RAN2 chair.

Proposal S3-1: Discuss the change in the e-mail discussion on the running eMTC 36.306 running CR or postpone to next meeting

One additional document [11] on Early UE capability retrieval enhancements for eMTC/5GC was submitted.
	[11]Qualcomm
	Proposal 1.	For eMTC connected to 5GC, adopt 40 bit truncated 5G-S-TMSI as UE Identity in RRC Connection Request Message.
Proposal 2.	RAN2 to discuss about whether “m and n” values for truncated 5G-S-TMSI are provided to UEs in 5G NAS layer or SIB1.
Proposal 3.	If NAS based solution is used, introduce an indicator in SIB1 to indicate whether eMTC UEs connected to 5GC  are allowed to use truncated 5G-S-TMSI as UE identity in Msg3.
Proposal 4.	For SIB1 based solution, values of “m and n” will be used as implicit indicators for eMTC/5GC UEs to use truncated 5G-S-TMSI as UE identity in Msg3.
Proposal 5.	If truncated 40 bit 5G-S-TMSI is used in Msg 3 for eMTC UE connected to 5GC, there is no need for including ng-5G-S-TMSI-Part2 in Msg 5.
Proposal 6.	Send LS to SA2, RAN3 and CT1



Candidate for postpone:
This is an optimisation not included in the WID and that requires cross group co-ordination, so it is proposed to postponed to next meeting.
Proposal S3-2: Postpone discussion on Early UE capability retrieval enhancements for eMTC/5GC.


3	Conclusions

Agreements proposed to be agreed in this meeting (from all sub-topics):
Proposal S1-1: When idle mode eDRX is configured and TeDRX is larger than 5.12 s, eMTC UEs in RRC_IDLE only need to monitor the paging occasions during the PTW. The UE monitors the paging occasions according to the shortest of the cell default paging cycle and the UE specific DRX (if configured).
Proposal S1-2: When idle mode eDRX is configured and TeDRX is equal to 5.12 s, eMTC UEs in RRC_IDLE monitor the paging occasions according to TeDRX.
Proposal S1-3: When idle mode eDRX is not configured, eMTC UEs in RRC_IDLE monitor the paging occasions according to the shortest of the cell default paging cycle and the UE specific DRX (if configured).
Proposal S1-4: When idle mode eDRX is not configured, eMTC UEs in RRC_INACTIVE monitor the paging occasions according to the shortest of the cell default paging cycle, the UE specific DRX (if configured), and the RAN paging cycle (if configured).
Proposal S2-1: 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.

Open items proposed to be further discussed in this meeting (from all sub-topics)
Proposal S1-5: Offline discussion on paging in RRC_INACTIVE for eMTC UEs configured with idle mode eDRX:
· option 1: UE monitors paging occasions (POs) during CM-IDLE PTW according to the min {UE specific DRX cycle, default DRX cycle, RAN paging cycle} and monitor paging occasions outside CM-IDLE PTW according to RAN paging cycle.
· option 2 :   
· If extended RAN paging cycles (i.e. 5.12, 10.24 Sec) are configured, UE monitors paging occasions according to RAN paging cycle 
· If extended RAN paging cycles (i.e. 5.12, 10.24 Sec) are not configured, UE monitors paging occasions according to the min {UE specific DRX cycle, default DRX cycle, RAN paging cycle} 
Proposal S2-2: Offline discussion on remaining aspects related to DRB resumption, covering:
· full configuration
· particularities of NR PDCP
Proposal S3-1: Discuss the change in the e-mail discussion on the running eMTC 36.306 running CR or postpone to next meeting

Open items proposed to be postponed to next meeting (from all sub-topics)
Proposal S3-2: Postpone discussion on Early UE capability retrieval enhancements for eMTC/5GC.
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