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1 Introduction
This contribution provides initial view on user plane impacts to support the NB-IOT features as per the newly agreed WI [1] taking into account the user plane impact analysis captured in TR 45.820 [2] and  for NB-LTE summarized in [3]. 
2 RLC AM
RLC AM provides more reliable data transfer using acknowledge mode which comprise of status report and retransmission. In order to support RLC AM, the following functionalities are supported compared to RLC UM:
· Re-segmentation of RLC data PDUs (only for AM data transfer);

· Protocol error detection (only for AM data transfer);

By removing RLC AM, we can reduce UE complexity. On the other hand, we need to investigate how the target BLER requirement can be met. There are some applications requiring low packet error loss rate in LTE QoS requirement (e.g. 10^-6 for TCP based data). RLC AM is used to ensure that packets are reliably delivered because the target BLER in the physical layer cannot support such low packet error loss rate. Therefore, if RLC AM is removed, RAN2 should discuss how the lower layer can provide the target packet error loss rate.  
There could be two options to meet the LTE QoS requirement without RLC AM. 
· Option 1: rely on HARQ retransmission. Since the typical target BLER on PUSCH/PDSCH is 10^-2 in the current LTE, this should be improved to meet the LTE QoS requirement. It may be possible with the large number of repetition/retransmissions within HARQ operation. However, it would be subject to the potential PUCCH reliability which cannot obtain benefit from the retransmission.   

· Option 2: introduce a simplified ARQ functionality in MAC layer. As included in TR 45.820, a simpler ARQ functionality can be implemented in MAC layer.  
Proposal 1: Assuming the same LTE QoS requirement is applied for NB-IOT, RAN2 should ask RAN1 on the achievable BLER in physical layer i.e. if PHY layer can meet LTE QoS requirement without RLC AM. 

Proposal 2:  RAN2 should discuss and compare the UE complexity between keeping RLC AM and introducing ARQ functionality in MAC layer. 

3 Mobility impact in PDCP
It is common view that cell (re)selection based UE mobility should be used instead of NW based handover for NB-IOT. While the main HO related procedure is related to the control plane, some PDCP functionalities are also related to UE mobility procedure. 
In-sequence delivery and duplicate detection of upper layer PDUs are supported for RLC AM at PDCP re-establishment procedure which requires RRC connection re-establishment and RRC connection reconfiguration with mobilityControlInfo (handover). In addition, for the case of handover, retransmission of PDCP SDU is also supported when full configuration is not used. 

Although NW controlled handover is not likely supported, the UE may still require RRC connection re-establishment procedure after radio link failure as a part of cell (re)selection based mobility. That means that in-sequence delivery and duplicate detection may be still used if RLC AM is supported. Therefore, we can discuss whether further simplification is feasible e.g. full configuration based RRC connection re-establishment can be simply assumed.      
Proposal 3:  RAN2 would need to discuss the support of in-sequence delivery and duplication detection functionalities if RLC AM is supported for UE mobility.  
4 HARQ operation
In order to reduce UE complexity and cost, single HARQ process is considered for NB-IOT. Single HARQ operation can simplify some HARQ operation e.g. HARQ process ID management although the current HARQ operation itself is defined per process and hence there is no big change in specification with single HARQ. Furthermore, we can remove reordering functionality in RLC. RLC reordering is to support in sequence delivery when there are multiple HARQ processes because each HARQ process has different delivery time after HARQ retransmission.   
Proposal 4: RAN2 assumes single HARQ process for NB-IOT and agrees to remove HARQ reordering in RLC functionalities.  

5 Random access channel design
Random access procedure is required for initial access because there is no dedicated scheduling request channel before the UE goes into connected mode. More importantly, uplink timing synchronization and initial uplink power control are performed during random access procedure. Although it is RAN1’s realm to discuss random access preamble design, it is clear that a new random access channel should be redesigned. There could be three potential directions as per below. 

· Option 1: maintain random access channel as in LTE. It means RAN1 designs a new random access preamble to fit into narrow band operation. In this case, the same LTE random access procedure should be applied.
· Option 2: design a new random access channel with data transmission [2]. In this case, short data can be transmitted as a part of random access channel. It may be able to skip Msg 3 transmission depending on the size of data.  Furthermore, it can be used to transmit packet data if the short data is transmitted with RRC connection setup message as discussed in SA2 [5].   
· Option 3: no random access procedure. One example would be contention-based PUSCH transmission. In this case, there is no random access procedure to be involved.    
In case of option1, there is no big impact in legacy MAC operation, while in case of options 2&3, random access procedure is simplified or removed. Actually, if a larger packet size can be supported in option 2, there is no big difference between option 2 and option 3. 
Proposal 5: RAN2 should wait for RAN1 input on random access channel for NB-IOT before designing random access procedure.  
6 Non-IP based vs. IP based data

It is our understanding that SA2 has been under discussion on signaling reduction for IoT [5]. Depending on signaling reduction scheme and target application, a packet data could be sent over either IP or non-IP. Non-IP based small data may be transmitted by using NAS PDU. 
Depending on SA2 outcome, IP based and/or non-IP based data communication may be supported for NB-IOT. If non-IP based scheme is only supported, header compression will not be necessary as a natural consequence. Otherwise, header compression is still useful to reduce IP header overhead. Therefore, the support of header compression should be maintained unless SA2 decides to support non-IP based scheme only. 
Proposal 6: RAN2 should wait for SA2 outcome on signaling reduction to decide on the support of header compression. 
Non-IP based transmission will also affect security functionalities. If we assume non-IP based data transmission is supported over NAS signaling, NAS level ciphering should be enough for security protection. Therefore, there might be no need to set up the user plane and AS security for data transmission. However, even in this case, AS security may be required to protect RRC signaling messages (integrity protection/ciphering for SRB) if there is RRC connection established for the UE. SA3 is studying security enhancements for IoT which includes both NAS and AS security. 
Proposal 7: RAN2 should wait for SA3 input on AS security functionalities.
7 Conclusion
In this contribution, we discussed the potential impacts in user plane to support the NB-IOT features. Based on the discussion, we propose the following points.  

Proposal 1: provided that the same LTE QoS requirement is applied for NB-IOT, RAN2 should ask RAN1 on the achievable BLER in physical layer i.e. if PHY layer can meet LTE QoS requirement without RLC AM. 

Proposal 2:  RAN2 should discuss and compare the UE complexity between keeping RLC AM and introducing ARQ functionality in MAC layer. 

Proposal 3:  RAN2 would need to discuss the support of in-sequence delivery and duplication detection functionalities if RLC AM is supported for UE mobility.  

Proposal 4: RAN2 assumes single HARQ process for NB-IOT and agrees to remove HARQ reordering in RLC functionalities.  

Proposal 5: RAN2 should wait for RAN1 input on random access channel for NB-IOT before designing random access procedure.  
Proposal 6: RAN2 should wait for SA2 outcome on signaling reduction to decide on the support of header compression. 
Proposal 7: RAN2 should wait for SA3 input on AS security functionalities.
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