Page 4
Draft prETS 300 ???: Month YYYY
[bookmark: _GoBack]3GPP TSG-RAN WG2 #101	R2-1803697
Athens, Greece, 26th February – 2nd February 2018

Agenda Item:	9.13.5
Source:	Ericsson
Title:	Recurrent periodic NB-IOT transmissions with very long transmission intervals
Document for:	Discussion, Decision
Introduction
There is interest from many companies to add semi-persistent scheduling to NB-IoT with objective to reduce the control channel overhead during data transmission and reception of large data files (more data that can be sent in one transport block). In this contribution we look at a proposed use case that is somewhat different [1].

[bookmark: OLE_LINK129][bookmark: OLE_LINK128][bookmark: OLE_LINK127][bookmark: OLE_LINK203][bookmark: OLE_LINK202]A)	Proposal: SPS for M2M long-time regular transmissions allowing UE to be in Idle/PSM mode (at least between the transmissions), either for stationary UEs, or with R1 solutions for Timing advance. This kind of SPS can remove the need for MSG1 and MSG2 in the Access [2], [3]. 
There is significant interest and significant resistance.

The objective with this contribution is to discuss issues and possible solutions to a use case with reoccurring transmissions that occur very seldom (compared to existing NB-IoT timers).
[bookmark: _Ref178064866]Discussion
One of the fundamental design criteria for NB-IoT has been to keep the UE simple, i.e. reduce the cost. Therefore, NB-IoT lacks some of the control channels that are available in legacy LTE. Sending small files (that fit within one transport block) should work well. However, when sending large data files the lack of these control channels may come as a cost. Since there is no PUCCH to transport the scheduling request, used in legacy by the UE to request more resources, each scheduling request (SR) needs to be sent together with a random access procedure.
A remedy proposed for legacy LTE is to provide semi-persistent scheduling in which a single SR may be followed by several “autonomous” grants, thus limiting the need for SRs. A similar procedure, i.e. SPS, has been proposed for NB-IoT.
One should be aware that adding some of the SPS features discussed in previous meetings may add to complexity of the system. A thorough evaluation of “gain vs pain” should be provided with each feature. Further, other possible solutions should be looked at as well. 
SPS with very long scheduling interval
This use case comprises periodic traffic where the periodicity is in the range of hours up to a day; at least very much longer than periodicity handled with currently standardized methods. Naturally this can be handled with the current specification, but then each recurrent transmission would in principle be a new transmission. Each new transmission requires synchronization, RRC connections setup, etc. The idea being discussed here is whether there is some way to retain the basic configuration. If so then after a transmission the UE could enter RRC_IDLE or some PSM mode, without shedding the configurations. When the next reoccurring transmission opportunity comes, the UE transmits data with the original configuration. Whether the transmission is performed in RRC_IDLE or RRC_CONNECTED is FFS.
If transmissions in RRC_IDLE are allowed, some additional control of UEs is needed. For instance, if a UE in RRC_IDLE is configured to transmit in the UL. There is no means today for the eNB to cancel such transmissions. This may result in that the UE continues to transmit even though the eNB stopped listening. 
[bookmark: _Toc505955921][bookmark: _Toc506496999][bookmark: _Toc506522942]Resources need to be allocated for a very long time to ensure that they are available for the transmission
[bookmark: _Toc505955922][bookmark: _Toc506497000][bookmark: _Toc506522943]Some way to handle UE synchronization is needed; how to handle TAT set to infinity? 
[bookmark: _Toc505955923][bookmark: _Toc506497001][bookmark: _Toc506522944]There may need to be new functionality to handle power control. 
[bookmark: _Toc505955924][bookmark: _Toc506497002][bookmark: _Toc506522945]There is no method for the eNB to cancel a UL SPS allocation for a UE in RRC_IDLE; the UE may continue transmitting even though the eNB has stopped listening.
[bookmark: _Toc506522946]How should allocated resources be handled in case the UE leaves the cell?
[bookmark: _Toc505955925][bookmark: _Toc506497003][bookmark: _Toc506522947]Some of the issues that need to be resolved are for RAN1 to investigate. 
[bookmark: _Toc505955926][bookmark: _Toc506497004][bookmark: _Toc506522948]The gain compared to other alternatives is difficult to assess.
[bookmark: _Toc505955927]Other alternatives
For the suggested use case there may be other possible solutions, For the transmission intervals proposed in this use case the current DRX timers are not long enough. However, if DRX timers are extended perhaps this would enable providing a connected mode solution with similar performance that would not require, e.g. allocating resources for a very long time.
[bookmark: _Toc505955928][bookmark: _Toc506497005][bookmark: _Toc506522949]Extending DRX to hours could provide a means to handle the use case of periodic transmissions with very long time between.
Conclusion
Given the many uncertainties with the possible solution for this use case, much work is needed to provide specification text. Therefore, we propose that more time is given to thoroughly analyse the benefits of the method and investigate alternate solutions.
[bookmark: _Toc505955930][bookmark: _Toc506497006][bookmark: _Toc506522939]Investigate open issues and compare performance gains with the baseline, i.e. existing functionality.
[bookmark: _Toc506497007][bookmark: _Toc506522940]If evaluations show meaningful gain compared to existing features, consider adding the new functionality in Rel-16

Conclusion
References in the text [1].
Here there are two lists, one listing observations, and one listing proposals. Listing observations are not always needed, but listing proposals are always useful. To update a list, place the cursor inside the list and press F9. 
In section 2 we made the following observations:
Observation 1	Resources need to be allocated for a very long time to ensure that they are available for the transmission
Observation 2	Some way to handle UE synchronization is needed; how to handle TAT set to infinity?
Observation 3	There may need to be new functionality to handle power control.
Observation 4	There is no method for the eNB to cancel a UL SPS allocation for a UE in RRC_IDLE; the UE may continue transmitting even though the eNB has stopped listening.
Observation 5	How should allocated resources be handled in case the UE leaves the cell?
Observation 6	Some of the issues that need to be resolved are for RAN1 to investigate.
Observation 7	The gain compared to other alternatives is difficult to assess.
Observation 8	Extending DRX to hours could provide a means to handle the use case of periodic transmissions with very long time between.

Based on the discussion in section 2 we propose the following:
Proposal 1	Investigate open issues and compare performance gains with the baseline, i.e. existing functionality.
Proposal 2	If evaluations show meaningful gain compared to existing features, consider adding the new functionality in Rel-16
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