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1. Introduction
In the RAN#83, IIoT WI was approved [1]. As per header compression, following is the target:
	4.1
Objective of Core part WI

-------omitted-----

3. The detailed objectives for NR TSC-related enhancements include:

· Specify accurate reference timing delivery from gNB to UE using broadcast and unicast RRC signalling (with EUTRA Rel-15 signalling solution as baseline) for synchronization requirements defined in TS 22.104) [RAN2].

· Specify enhancements to satisfy QoS for wireless Ethernet when using TSC traffic patterns, including 

· Support of provisioning, from Core Network to RAN and between RAN nodes (e.g. upon handover), of UE’s TSC traffic pattern related information such as message periodicity, message size, message arrival time at gNB (DL) and UE (UL) [RAN3].

· Support for multiple simultaneous active semi-persistent scheduling (SPS) configurations for a given BWP of a UE. [RAN2, RAN1].

· Support for shorter SPS periodicities than the existing ones [RAN2, RAN1].

· Address support for TSC message periodicities with non-integer multiple of NR supported CG/SPS periodicities, as captured in TR 38.825, section 6.5.2. [RAN2, RAN1].

· Specify Ethernet header compression based on structure-aware algorithm [RAN2].
· Ethernet header compression solution for LTE to be specified once the design principle for NR is agreed. The impacted LTE specifications to be added latest at RAN#85.




While RAN2 is expecting the responses from IETF and IEEE to the questions from the RAN2 [2] sent in the last RAN2 meeting, we would like to present our consideration on this aspect. 
2. Discussion
In the SI phase, as structure-aware solution, 2 options were on the table, one is to define a new ROHC profile and the other is to define header compression in 3GPP/RAN2. In the last meeting, it was found that majority thought that the latter is better option [3]. We also have the same view as majority from our VoLTE experience. For VoLTE, ROHC “RTP/UDP/IP” profile (0x0001) in RFC3095 is typically used [4]. RFC3095 provides a good framework on the efficient compression considering the various scenarios and channels (e.g. uni-directional channel and unreliable channel). On the other hand, due to such wide variety, the specification allows many options. For example, there are 3 modes and 3 states in both compression and decompression side and corresponding behaviour are specified for each combination of mode and state. Besides, there are several compression schemes which are used to optimize the header size considering the changing patterns of specific field values. There are also many ROHC packet formats to minimize the header overhead by selecting the appropriate header format such that only minimum set of information have to be delivered over the channel. Since RFC does not specify which sets of behaviour, format and parameter are essential, we were faced with diverse UE and NW implementations in the field. This fact makes the inter-operability testing between UE and NW much difficult. Also, the parameters values used in ROHC are totally up to implementation which makes it hard to guarantee the good performance considering the both compressor and decompressor. Therefore, from inter-operability and performance point of view, it would be a better choice to define the new compression scheme directly in RAN2 spec. Also, another benefit for defining compression in RAN2 is that it makes the spec maintenance easy. In Rel-14, there was a proposal to follow-up the latest ROHC spec updated in IETF [5]. During the discussion, even while the change was agreed, it was concerned that it would be hard to check and follow the actual changes done in IETF since there were many changes indeed in the IETF spec (while the proposed change in 3GPP spec is tiny to just update the spec number). If we specify it in RAN2, we can easily track and also correct the implementation without waiting for the update in SDO. 
Observation: Relying on other SDO spec. makes the inter-operability and spec maintenance difficult.

Proposal1: Specify header compression in RAN2 spec for Industrial IoT.
One concern to specify compression algorithm in RAN2 is that we need discuss from the scratch which may take time. However, we are optimistic to it. Even while we don’t introduce a new ROHC profile, we can utilize the framework of ROHC as much as possible. For example, we can employ just one mode (e.g. only U-mode) and 2 states (e.g. IR and SO state at compressor and No context and Full context state) and can limit the variation of header format (e.g. only IR packet and one compressed packet). Due to such consideration, we think that we can finish our work on it as early as possible. 
Proposal2: If RAN2 agrees to specify RAN2 specific header compression for Industrial IoT, define header compression algorithm by simplifying framework of ROHC. 

Regardless of who specifies compression algorithm, RAN2 or SDO, one possible issue for ROHC for IIOT is how to handle the case where new context is suddenly created in the UE and NW does not know it. In ROHC, the compressor side will transmit the packet with full header such that decompressor can establish the corresponding context. Thus, whenever such a new context is created in UE, the PDCP PDU size will be unexpectedly increased from NW point of view which makes it difficult to determine the appropriate UL grant size for configured grant. If the PDCP PDU is larger than NW expects, PDCP PDU will be segmented and NW should provide subsequent UL resources such that remaining parts can be received at NW side before exceeding the survival time of the packet. This is very hard for NW to guarantee the latency unless segmentation in the UE is perfectly predictable for NW. For example, gNB makes the scheduling decision that one transmission with the expected packet size to achieve the latency and reliability requirement. Due to the unexpected packet segmentation, when the NW side is aware of the segmentation in the UE, the survival time of IIoT packet is already exceeded. If NW conservatively allocates the UL resources (i.e. NW assigns resources more than required to overcome such unexpected PDCP PDU size increasing), it will contradict with the motivation of ROHC to improve the resource efficiency. Threfore, how to handle this issue should be studied. 
Proposal3: Study how to handle the issue of unexpected header size increasing.
3. Summary and Conclusion

This contribution presented the consideration on header compression for IIoT and following were proposed:
Observation: Relying on other SDO spec. makes the inter-operability and spec maintenance difficult.

Proposal1: Specify header compression in RAN2 spec for Industrial IoT.
Proposal2: If RAN2 agrees to specify RAN2 specific header compression for Industrial IoT, define header compression algorithm by simplifying framework of ROHC.
Proposal3: Study how to handle the issue of unexpected header size increasing.
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