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Introduction
Recently, two proposals in terms of introducing 14 HARQ for LTE-MTC Cat-M1 and introducing Cat-4bis UE category for LTE were brought to RAN1 from some companies [1][2]. In this contribution, we express views on these and suggest that RAN needs to consider the medium-term goals for LTE IoT peak data rates via Rel-17 WI approval.
Discussion
14 HARQ for LTE-MTC Cat-M1
Introducing 14 HARQ for LTE-MTC Cat-M1 UE was proposed in [1] as TEI-16 in RAN1. The proposal claims their solution can achieve 20% peak data rate increasing (from 588kbps to 706kbps) for Cat-M1 HD-FDD UEs.
The RAN1 discussion has continued for several meetings. It remains the case that a data rate increase from 588 kbps to 706 kbps has an unclear use case, since it is unlikely to enable HD-FDD LTE-MTC UEs to support any substantial use cases that are not presently supported. Technical discussions in RAN2 did not converge on whether there ought to be L2 buffer size increase, making it difficult to judge at WG level if the proposal is suitable for TEI. In RAN1, technical discussions did not begin due to the concerns over establishing the TEI-16 at all, so any consensus on the right solution according to Rel-16 specification and implementation impacts has not yet been explored.
In general, the question of peak rate extension for LTE IoT (whether LTE-MTC or NB-IoT) is in our view best handled in RAN at this stage in the LTE lifecycle. The long lifespan of any IoT device means it needs to be considered at medium-term level so that the various 3GPP projects relating to IoT are aligned – managing the relationship between LTE-MTC/NB-IoT and the likely start of NR Light changes this analysis from one that might be handled at WG level to one needing TSG decision.
Since we do not think there are substantial use cases which would be enabled by this change for LTE-MTC in with the urgency of a TEI-16 change, we suggest including the proposal among the objectives for discussion towards the approval of Rel-17 LTE-MTC work. There, the peak-rate needs can be considered more generally and appropriate objectives set.
UE category 4bis
Introducing Cat-4bis UE category was proposed in [2] as a Rel-15 Cat. F CR in RAN1, from the same sourcing company who proposed Rel-16 TEI for 14 HARQ as above. The proposal claims peak data rate increasing 7x in comparison with Cat-1bis. We have the following observations:
1. RAN is close to finishing Rel-16 but it is proposed to introduce new UE category for legacy Rel-15. Justification for the necessity of a legacy release introduction has not been found. It is questionable what WI code the proposed change for Rel-15 should use. Rel-15 is long frozen, and this should not be a Cat-F change thus we don’t think this can be added to Rel-15 WI code at this late stage.
2. If it is for TEI-16, it cannot be considered since the same proposing company already proposed the permitted one TEI in the same quarter, being that discussion in Section 2.1. The RAN1 LTE maintenance agenda is not best used for putting TEIs into legacy releases.
3. LTE has more than 20 UE categories. These diverse LTE UE categories have already supported diverse use cases in 4G era. For example, LTE Cat-1bis can support data rates up to 10 Mbps, which is enough for the small form-factor devices because the resolution of video calling for UEs such as a wearable watch is very low. A much larger data rate will require higher UE baseband processing capability and memory size. So we see no convincing motivation to further increase the data rate for small form-factor wearable devices. Cat-1bis was defined a comparatively recent 2.5 years ago, which could cover the requirements in recent and upcoming times.
4. The upcoming NR-Light, which is under discussion in Rel-17 scope, also addresses wearables use case. A Cat 4bis proposal sounds like a kind of “LTE-Light”. RAN plenary needs to think about the whole picture of the differentiation segment from the real-world use cases together.
Summary
Overall, in IoT/M2M area (including wearables), 3GPP has a set of solutions which contain different UE categories and technologies. There are still on-going discussion for Rel-17 LTE-MTC/NB-IoT/NR Light at the same time. We think regarding the topic for data rate enhancement, the proper way is putting them together as a whole picture in the Rel-17 timeline.
Proposal: For data rate enhancement in LTE IoT/M2M technologies, RAN should discuss in Rel-17 WI timeline.
Conclusion
Proposal: For data rate enhancement in LTE IoT/M2M technologies, RAN should discuss in Rel-17 WI timeline.
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