Page 4
Draft prETS 300 ???: Month YYYY
[bookmark: _GoBack]3GPP TSG-RAN WG3 #103bis	R3-191807
Xi’an, China, 8th – 12th April 2019	

Agenda Item:	14.3
Source:	Ericsson
Title:	UP solution for connecting LTE-M or NB-IoT to 5GC
Document for:	Discussion, Decision

1	Introduction
In revised WIDs [1] [2] the following objective was added based on the completed SA2 study:
	Connection to 5GC:
· Specify support for the following features [RAN2, RAN3]
· Support of extended DRX in CM-IDLE
· Support of extended DRX in CM-CONNECTED with RRC_INACTIVE (support of sleep cycles up to the NAS and SMS retransmission timers)
· Support of EDT for Data over NAS and UP solution (see Note)
· Support of Inter-UE QoS for data over NAS (resource prioritisation between different NB-IoT UEs)
· Support of restriction of use of Enhanced Coverage
· Delivery of Expected UE Behaviour information to the RAN
· Additional information in SIB to indicate supported CIoT features; indication of CIoT features supported by the UE in RRC

Note: Based on the outcome of RAN2/SA2 liaison exchanges, UP solution to be supported for connection to 5G-CN may be later updated.



Discussion on which UP solution RAN2 supports was started based on the SA2 LS in S2-1813400 in RAN2#105 but was not concluded. A reply LS was sent in R2-1902436, stating that both RRC_INACTIVE and 5GS UP optimization are feasible solutions from RAN2 point of view, but during RAN2#105 no consensus was reached on which solution(s) RAN2 intends to support. 
RAN plenary sent a LS to RAN3 and other WGs in RP-190733, including:
	RAN would like to provide the following guidance:
· RAN expects RAN2 and RAN3 with co-operation with SA2 will continue to discuss the issue in the coming meetings.
· RAN also expects RAN2 and RAN3 evaluate the RAN impact of UP CIoT optimization and RRC_INACTIVE connected 5GC, considering the following aspects.
· UE battery life time and complexity
· Network and system impacts
· RAN understands both solutions (UP CIoT optimization and RRC_INACTIVE, connected 5GC) are on the table for further discussion in RAN2, RAN3 and SA2.



This document considers the guidance from RAN plenary, on the topic of which solution(s) should be supported from RAN3 point of view. 
The discussion in the next section is organized as follows: In Section 2 we discuss some details of RRC_INACTIVE and the 5GS UP CIoT optimization solutions. Then in Section 3 we consider UE battery lifetime and complexity aspects, as well as network and system impacts.
[bookmark: _Ref178064866]2	Discussion
2.1 	RRC_INACTIVE
One RAN impact identified in the SA2 CIoT study is the need to support extended DRX (eDRX) in both CM-IDLE and CM-CONNECTED with RRC_INACTIVE when LTE-M UEs are connected to 5GC. These topics were added to the revised WID as well, i.e., the intention of the 5GC connectivity objective is to specify support of LTE-M UEs connecting to 5GC with support of extended DRX in CM-IDLE and CM-CONNECTED with RRC_INACTIVE. 
RRC_INACTIVE has already been specified for eLTE case, i.e., RRC_INACTIVE is part of TS 36.331 since Rel-15. Therefore, from specification point of view, it should be relatively straightforward to introduce RRC_INACTIVE support for at least for LTE-M. For NB-IoT, some additional specification work is required, e.g. with RRC messages, but the principles and general approach can be the same. 
[bookmark: _Toc4717492]For LTE-M, there is limited specification work for introducing support for RRC_INACTIVE. For NB-IoT, some additional work would be required, but the same principles as for LTE can be followed. 
When considering use of RRC_INACTIVE as a solution for infrequent small data transmissions, one drawback is the potentially limited eDRX cycle length highlighted in the SA2 LS [4]. However, it should be noted that SMS or NAS retransmissions timers do not need to be coupled with DRX cycle lengths; DRX in RRC_INACTIVE is controlled by RAN. In case the UE would be in DRX, RAN can notify and/or return the transmission to CN (e.g. using ‘NAS non-delivery’ notification). When receiving such a notification, the CN can disable any retransmission timers for the time being, at least until the UE is reachable again. The details of this mechanism are detailed in our other paper [3], where we propose to send a company LS asking SA2 to support RRC_INACTIVE without the restriction of the eDRX cycles to NAS/SMS retransmission. 
[bookmark: _Toc4717493]eDRX cycles in RAN need not be coupled with NAS/SMS retransmission timers. 
Therefore, the restriction of eDRX cycles can be considered artificial and RAN3 should ask SA2 for the reason of such restriction, considering it would unnecessarily limit the applicability of RRC_INACTIVE for cellular IoT use cases where battery life can be considered as one vital characteristic. 
As an additional benefit for RRC_INACTIVE, the use case of frequent small data is supported with RRC_INACTIVE, making both LTE-M and NB-IoT even more attractive solutions for cellular IoT. 
2.2 	5GS UP CIoT optimization
In EPS, the RRC suspend/resume procedure is supported since Rel-13 as the solution for UP optimization. A similar solution for 5GS has been discussed in the SA2 study TR [3], which could be considered as an alternative or complementary solution to RRC_INACTIVE for infrequent data transmission over user plane. In this solution, while suspended, the UE is in CM-IDLE state (cf. CM-CONNECTED in RRC_INACTIVE) and extended idle mode DRX cycles could be used (if specified for 5GS). 
As described in TR 23.743 [4], this solution would have commonality with RRC procedure for RRC_INACTIVE, and it doesn’t currently exist in 5GS thus there would be network and system impacts also with this solution. From RAN3 specification point of view, it is assumed that the Rel-13 suspend/resume RRC procedures could be re-used to a large extent, but some updates or extensions in existing messages and procedures are still expected. 
[bookmark: _Toc4717494]Support for UP CIoT optimization would have limited specification impact for both LTE-M and NB-IoT.
3	Evaluation
3.1	UE battery life
UP CIoT optimization can be expected to have similar power consumption and UE battery lifetime figures as with the Rel-13 suspend/resume solution, assuming that the eDRX cycles are similar to those in EPS. Similarly, for RRC_INACTIVE, as the signalling from RAN2 point of view is similar, the UE battery lifetime can be expected to be similar assuming that the eDRX cycles are similar to those in EPS.
[bookmark: _Toc4717496]With eDRX, both UP CIoT optimization and RRC_INACTIVE have similar UE battery lifetime, if the eDRX cycles are of similar length. 
3.2 	UE complexity
In RAN2#105 some concerns were raised on UE complexity in case support for RRC_INACTIVE would be introduced, and that such a solution would increase the UE implementation complexity compared to a solution like 5GS UP optimization. although we can understand some concern w.r.t. UE complexity, additional complexity cannot be completely avoided with any option as the legacy procedures cannot be used as-is in any case (i.e. Rel-13 suspend/resume procedure/messages would need some changes UE side). Thus, implementation and testing for multiple solutions is not a completely valid argument against RRC_INACTIVE (also considering Rel-13 UP solution has not been widely/at all implemented yet…).
Considering the procedures related to RRC_INACTIVE have similarity to what has been specified for MO EDT in Rel-15, we think it is not fair to argue that the increase in UE complexity if RRC_INACTIVE support is implemented is a deciding factor. In any case, the support for UP optimization for the most restricted NB-IoT devices can be optional, thus any critical complexity increase resulting from UP solution can be avoided.
[bookmark: _Toc4717497]Both RRC_INACTIVE and 5GS UP optimization would increase UE complexity. 
3.3 	Network and system impacts
We do not think RAN3 should support two different UP optimization solutions towards 5GC, and we do not see the reason why the 5GC should support two solutions, whose overall functionality is close to each other either. This unnecessarily increases complexity from network point of view and incurs additional and unnecessary cost as well as need for additional maintenance work in the future. 
Considering that 5GC and NG-RAN functionality have been developed with RRC_INACTIVE support in mind, we see it as a straightforward way forward to enhance the RRC_INACTIVE to work as UP optimization for 5GS, so that it not only provides support for frequent small data but also for infrequent small data over the user plane. UP CIoT optimization can be considered as bringing legacy mechanism to 5GC, which was intentionally not done during the initial NR and 5GC standardization. RRC_INACTIVE provides a number of enhancements compared to, e.g., legacy Rel-13 suspend/resume, such as support for better AS security.
Further details of RAN signalling and system impacts should be evaluated in RAN2 and SA2.
Conclusion

The following observations were made in Sections 2 and 3: 
Observation 1	For LTE-M, there is limited specification work for introducing support for RRC_INACTIVE. For NB-IoT, some additional work would be required, but the same principles as for LTE can be followed.
Observation 2	eDRX cycles in RAN need not be coupled with NAS/SMS retransmission timers.
Observation 3	Support for UP CIoT optimization would have limited specification impact for both LTE-M and NB-IoT.
Observation 4	With eDRX, both UP CIoT optimization and RRC_INACTIVE have similar UE battery lifetime, if the eDRX cycles are of similar length.
Observation 5	Both RRC_INACTIVE and 5GS UP optimization would increase UE complexity.


Based on the above discussion, observation and proposals, we conclude that 
[bookmark: _Toc4717654][bookmark: _Toc4717705]RAN3 supports RRC_INACTIVE, with eDRX cycles up to same maximum value as in RRC_IDLE, as the UP optimization solution when connecting LTE-M and NB-IoT UEs to 5GC. 
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