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1 Introduction

At the #92 RAN2 meeting [1] it was agreed that for solution 18 Robust Header Compression (RoHC) may be used for IP traffic:
· For UP solution, PDCP header compression may be used for IP type traffic.
In this contribution we give our view on how RoHC can be used for NB-IoT.
2 Discussion
The need for RoHC is important for NB-IoT since an IPv4/IPv6 header occupies 20/40 bytes and this may in many cases be larger than the actual application data payload that needs to be transmitted. Furthermore a typical traffic scenario in NB-IoT may consist only of a single small request message, followed by an optional small response message, and if RoHC must be setup for each of these short sessions it will be very inefficient.
Observation 1 For solution 18 it is important that the same RoHC state can be used continuously between RRC connection sessions.


As a baseline we should assume that the RoHC functionality in legacy LTE is also used in NB-IoT except for the RTP profile as it is used for real-time services. In legacy LTE a UE may support a number of different RoHC protocols/profiles, including profiles for IP only compression.

Proposal 1 The RoHC profiles that exist in legacy LTE can be included also for NB-IoT except the RTP profile. 

For solution 18 each session will typically be performed using a RRC resume procedure, and since it is important that the RoHC state is maintained between the sessions, there is a need for storing the RoHC state between individual resume/suspend sessions.
Proposal 2 When a UE resumes it shall be possible to continue using the same RoHC state that was used in the previous RRC connection.
Proposal 3 The RoHC context/state shall be part of the suspend/resume context for the UE, and may be continued in the cell where the UE performs the resume operation.


When the UE is in suspended state and needs to perform a resume procedure, it is necessary that the UE knows whether it will continue to use the old RoHC context/state, or whether it has to reset the RoHC context/state and start with transmitting a full header to create a new RoHC context/state. If the UE would assume that it can always reuse the old RoHC context/state but the eNB cannot resume the old RoHC context/state, it would mean that the time to complete the transmission of data would be considerable longer because it would cause a failure in the receiver, which would require a failure indication and a retransmission of the full header.
Observation 2 For efficiency reasons, it is necessary that when the UE performs an RRC resume procedure it must know whether it can continue with the old RoHC context/state or whether it must send a full header (i.e. reset/restart RoHC).

Proposal 4 The RRC resume message should contain an indication on whether the UE shall continue with the old RoHC context/state or whether it shall reset/restart RoHC and send a full header.

At the #93 RAN2 meeting ([2]) it was agreed that the amount of UL data/signalling the UE wants to send should be included in Msg3:

· Volume indication can be sent in msg3 for NB-IoT.

However, when the UE performs the RRC resume procedure it may not know whether it shall continue with the old RoHC contexts/state, and hence it may not know the size of the UL data to report in Msg3.
Observation 3 When the UE is sending the RRC resume request message in MSG3 it does not know whether the old RoHC context/state can be used so the UE does not know whether to report the uncompressed size or the compressed size in the volume indication in MSG3.


To resolve this unclear situation we propose that the UE should always report the compressed size for the RoHC context/state. This reporting will in most cases be consistent with the size reported in other cases when both the UE and the network are aware of whether RoHC is active or not.
Proposal 5 In an RRC resume procedure the UE should always report the RoHC compressed UL volume in Msg3, which means that the UL volume is counted the same as in any other UL message.
3 Conclusion

In section 2 we made the following observations:
Observation 1
For solution 18 it is important that the same RoHC state can be used continuously between RRC connection sessions.
Observation 2
For efficiency reasons, it is necessary that when the UE performs an RRC resume procedure it must know whether it can continue with the old RoHC context/state or whether it must send a full header (i.e. reset/restart RoHC).
Observation 3
When the UE is sending the RRC resume request message in MSG3 it does not know whether the old RoHC context/state can be used so the UE does not know whether to report the uncompressed size or the compressed size in the volume indication in MSG3.


Based on the discussion in section 2 we propose the following:
Proposal 1
The RoHC profiles that exist in legacy LTE can be included also for NB-IoT except the RTP profile.
Proposal 2
When a UE resumes it shall be possible to continue using the same RoHC state that was used in the previous RRC connection.
Proposal 3
The RoHC context/state shall be part of the suspend/resume context for the UE, and may be continued in the cell where the UE performs the resume operation.
Proposal 4
The RRC resume message should contain an indication on whether the UE shall continue with the old RoHC context/state or whether it shall reset/restart RoHC and send a full header.
Proposal 5
In an RRC resume procedure the UE should always report the RoHC compressed UL volume in Msg3, which means that the UL volume is counted the same as in any other UL message.
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