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1 Introduction
In LS [1], RAN2 was asked by RAN plenary to discuss and specify the applicability of NB-IoT signalling enhancements (i.e. Solution 2 and Solution 18) for non-NB-IoT UEs. The intention is to apply the same approach for both NB-IoT and non-NB-IoT, without additional optimizations for non-NB-IoT UEs. In this contribution, we will discuss the required changes/implications for Solution 18 in order to support non-NB-IoT UEs, focusing on the aspect of Msg3 and Resume ID.

2 Discussion
2.1 Problem of using 40bits Resume ID for non-NB-IoT UEs
At RAN#71, a way forward [2] was agreed on the 40bits Resume ID for NB-IoT. This Resume ID is allocated by the source eNB and signaled in Msg3 to the target eNB during RRC resume. 
For non-NB-IoT UEs, if the 40bits Resume ID is used, then eNB supporting Solution 18 will have to always provide 80bits UL Grant in Msg2 and subsequently non-NB-IoT UEs will always transmit 80bits Msg3 regardless of the purpose of Msg3, i.e. RRC Resume Request, RRC Connection Request, or RRC Connection Reestablishment. If we do not consider PRACH preamble partitioning to differentiate legacy non-NB-IoT UEs and new non-NB-IoT UEs (i.e. non-NB-IoT UEs supporting Solution 18), then even legacy non-NB-IoT UEs will always be enforced to transmit 80bits Msg3.
Msg3 transmission is not under proper power control and the Msg3 size should be as small as possible (i.e. today is 56bits). For non-NB-IoT UEs, transmission of large Msg3 may negatively impact the cell coverage, which should be carefully evaluated before decision is made.
Observation: For non-NB-IoT UEs, transmission of 80bits Msg3 may negatively impact the cell coverage.

2.2 Potential solutions to address the problem
Solutions should be considered if the network wants to avoid the coverage impact caused by the 40bits Resume ID. Some potential solutions are listed as below:

Solution 1: Short Resume ID (i.e. C-RNTI + PhysCellId)
With this solution, non-NB-IoT UEs use the short Resume ID (i.e. C-RNTI + PhysCellId) instead of the 40bits long Resume ID. Therefore, it is possible to keep the Msg3 size to be within 56bits for non-NB-IoT UEs, which is same as today. If the target eNB cannot successfully retrieve the UE context from the source eNB after the reception of the short Resume ID, then the target eNB will send the RRC Connection Setup message to the UE so that the RRC resume procedure will fall back to the legacy RRC connection establishment procedure.
Solution 2: Truncated Resume ID
With this solution, non-NB-IoT UEs use the 25 LSB of the 40bits long Resume ID. For example, subject to the network configuration, assuming the 20 LSB of the Resume ID is UE identifier and the rest 20bits is eNB/Cell Identifier, then 25 LSB of the 40bits Resume ID means the target eNB can only know part (i.e. 5bits) of the whole eNB/Cell Identifier. If the target eNB cannot successfully retrieve the UE context from the source eNB after the reception of the truncated Resume ID, then the target eNB will send the RRC Connection Setup message to the UE so that the RRC resume procedure will fall back to the legacy RRC connection establishment procedure.    
Solution 3: Truncated Resume ID in Msg3 and the rest part of the Resume ID in Msg5

Compared to solution 2, non-NB-IoT UEs provide the truncated Resume ID in Msg3. If the target eNB cannot successfully retrieve the UE context from the source eNB after the reception of the truncated Resume ID, non-NB-IoT UEs will provide the rest part of the 40bits Resume ID in Msg5 so that finally the target eNB can get the full Resume ID.
For non-NB-IoT UEs, the traffic transmission/reception is more frequent (e.g. once several tens of milliseconds) compared to NB-IoT UEs, which mean the suspended non-NB-IoT UEs may not move far from the source eNB before the next RRC resumption. From this perspective, short resume ID (i.e. Solution 1 and Solution 2) is sufficient for the target eNB to retrieve the UE context. On the other hand, it is not very clear how the Solution 3 works, for example, what configuration should be provided to the UE in Msg4 if the target eNB cannot successfully retrieve the UE context from the source eNB after the reception of the truncated Resume ID. Also for Solution 3, it seems that there is no clear signaling reduction gain (maybe only minor signaling reduction gain on the S1 interface) compared to falling back to legacy RRC connection establishment procedure as supported by Solution 1 and Solution 2. Therefore, Solution 3 shall be excluded.
Solution 1 is more complex than Solution 2, as Solution 1 requires the RRC specification to support 2 different Resume IDs for RRC resume. Therefore, solution 2 is preferred.
Proposal 1: Non-NB-IoT UEs provide the truncated Resume ID (i.e. 25 LSB of the 40bits Resume ID) in Msg3 for RRC resume if the network wants to avoid the coverage impact.  
2.3 Selection between full Resume ID and truncated Resume ID

There are 2 potential solutions, by which non-NB-IoT UEs can know which Resume ID shall be used when transmitting the RRC Resume Request message, as follow:
Solution 1: by UL Grant

With this solution, if the UL Grant provided by the eNB in Msg2 cannot afford the full Resume ID (e.g. UL Grant < 80bits), then non-NB-IoT UEs chose to use the truncated Resume ID; otherwise, non-NB-IoT UEs chose to use the full Resume ID.
Solution 2: by indication in System Information

With this solution, non-NB-IoT UEs chose to provide full Resume ID or truncated Resume ID according to the Resume ID type indication (i.e. full_resume_id/truncated_resume_id) in the System Information (e.g. SIB2).
In the current L2 modelling, the RRC layer generates the RRC messages which then be forwarded to the PDCP/RLC/MAC layer for further processing, for example, the RLC layer performs segmentation if the UL Grant cannot afford the whole RLC SDU. Clearly, Solution 1 is not aligned with the current L2 modelling, because the UL Grant received by the MAC layer cannot influence the RRC layer behaviour.
Proposal 2: Introduce the Resume ID type indication (i.e. full_resume_id/truncated_resume_id) in the System Information for non-NB-IoT UEs.  

3 Conclusion 
In this contribution, we discussed the required changes/implications for Solution 18 in order to support non-NB-IoT UEs, focusing on the aspect of Msg3 and Resume ID. 
We have the following observation:

Observation: For non-NB-IoT UEs, transmission of 80bits Msg3 may negatively impact the cell coverage.

Then, we have the following proposals:
Proposal 1: Non-NB-IoT UEs provide the truncated Resume ID (i.e. 25 LSB of the 40bits Resume ID) in Msg3 for RRC resume if the network wants to avoid the coverage impact.  
Proposal 2: Introduce the Resume ID type indication (i.e. full_resume_id/truncated_resume_id) in the System Information for non-NB-IoT UEs.  
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