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1. Introduction

In RAN2#116 e-meeting [1], the agreements related to user plane in IoT NTN are as below:
	· The estimate of UE-eNB RTT is equal to the sum of UE’s TA and K_mac, where the UE’s TA is given by [image: image1.png]Tra = (N7a + Nravg-specirict Nracommon+Nraofsset) X Ts



, and K_mac value is broadcasted by network.

· RAN2 confirm that the start of mac-ContentionResolutionTimer is delayed by UE-eNB RTT in IoT NTN.

· Any enhancements on (N)PRACH resource selection in IoT NTN will not be pursued in Rel-17.

· An offset equal to UE-eNB RTT is added to the formula used for calculating the (UL) HARQ RTT timer in IoT NTN.

· Support UE-specific TA reporting using MAC CE in Msg3/Msg5 for IoT NTN.

· For IoT NTN, UE specific TA reporting during RACH procedure (MSG3/MSG5) in RRC IDLE is enabled/disabled by SI, similar with NR NTN.
· Support TA reporting in RRC connected mode in IoT NTN.

· UE-specific TA report uses MAC CE.

· Support event-triggered for TA reporting in connected mode. Wait for NR NTN agreements for other triggers.

· On how to extend RLC t-Reordering in IoT NTN, wait for NR NTN agreements and see if they can be reused.

· Don’t change the L2 buffer requirement for IoT NTN (assume the network may need to limit the bit rate in order to not exceed L2 buffer).

· The PDCP discardTimer should be extended to support eMTC over NTN.

· If PDCP discardTimer is agreed to be extended to support eMTC over NTN, how to extend the timer value can wait for the conclusion for RLC t-reordering timer.

· The ra window start offset is defined as sum (current offset, UE-eNB RTT) and current offset is defined in TS36.321 (FFS if applicable to NB-IoT 41ms offset)


In this contribution, we mainly discuss the remaining FFSs for user plane aspect and give our proposals. Please note there are still some issues, e.g., extension for RLC t-Reordering and PDCP discardTimer, not discussed in this contribution due to lack of relevant agreements from NR NTN.
2. Discussion

2.1. RACH
According to the discussion in last meeting, after receiving preamble, as eNB couldn’t determine the UE-eNB RTT, eNB has to wait for a while whose length is determined by current offset, and then transmit RAR. As a result, after transmitting preamble at subframe X, UE would start a RAR window at subframe (X+current offset+UE-eNB RTT). So RAN2 has achieved the following agreements about the offset value for the start of ra-ResponseWindow:

· The ra window start offset is defined as sum (current offset, UE-eNB RTT) and current offset is defined in TS36.321 (FFS if applicable to NB-IoT 41ms offset)

During the last meeting discussion, one company think the case of NB-IoT long offset 41ms need to be reconsidered and another company think adding to the offset in such long offset case will give worse performance. However, per our analysis, we came to this agreement mainly because the issue that in the NB-IoT + LEO scenario, both the case of UE-eNB RTT larger than current offset and the case of UE-eNB RTT smaller than current offset may occur. Then eNB couldn’t distinguish the cases. Moreover, the long offset 41ms is just the reason of one of the scenarios where UE-eNB RTT may be smaller than current offset. So we think the above agreement needs to be used in NB-IoT + LEO scenario (no matter long RTT or short RTT).

Proposal 1: The RA window start offset defined as sum (current offset, UE-eNB RTT) needs to be applicable to the case of NB-IoT 41ms offset.
2.2. TA information reporting

In RAN2#116 meeting, the following agreements have been achieved for NR NTN and IoT NTN:

Agreements for NR NTN:

1. Do not mandate Msg3/MsgA or Msg5 to include TA report MAC CE, and whether it can be included depends on the TB size of Msg3/MsgA or Msg5. No spec change is needed for this

2. Reserved LCID is used for the TA report MAC CE.

3. Postpone the discussion on the size of the TA report MAC CE until RAN2 concludes on the content of TA report.

4. RAN2 do not pursue any enhancements to allow inclusion of TA information without extending Msg3 size.

5. Logical channel priority of the TA report MAC CE should be lower than that of “C-RNTI MAC CE or data from UL-CCCH” and higher than that of “data from any Logical Channel, except data from UL-CCCH”.

Agreements for IoT NTN:

=>  Support UE-specific TA reporting using MAC CE in Msg3/Msg5 for IoT NTN.

=>  For IoT NTN, UE specific TA reporting during RACH procedure (MSG3/MSG5) in RRC IDLE is enabled/disabled by SI, similar with NR NTN.

=>  Support TA reporting in RRC connected mode in IoT NTN.

=>  UE-specific TA report uses MAC CE.

=>  Support event-triggered for TA reporting in connected mode. Wait for NR NTN agreements for other triggers.

Firstly, we discuss the logical channel priority of the TA report MAC CE in IoT NTN.

For IoT, on one hand, data volume MAC CE (such as BSR for eMTC, DPR for NB-IoT) is an important factor for eNB to determine how much resource needs to be allocated for UE in Msg5. On the other hand, for UE specific TA, if it is carried in Msg3, eNB could determine the timing relationships between Msg4 and HARQ feedback, and between DCI and Mg5. But if it is absent in Msg3, eNB also can perform blind retransmission for Msg4 and schedule Msg5 based on cell special K_offset. Such process is not optimized but at least feasible. Hence, for IoT NTN, similar as that in NR NTN, we also think data volume MAC CE is more important for the subsequent procedure, so logical channel priority of the TA report MAC CE should be lower than data volume.

Proposal 2a: For NB-IoT NTN, logical channel priority of the TA report MAC CE should be lower than that of DPR and higher than that of “data from any Logical Channel, except data from UL-CCCH”.

Proposal 2b: For eMTC NTN, logical channel priority of the TA report MAC CE should be lower than that of BSR and higher than that of “data from any Logical Channel, except data from UL-CCCH”.

Similarly as NR NTN, for IoT NTN, whether UE-specific TA can be included in Msg3 or Msg5, also depends on the TB size of Msg3 or Msg5. 

Proposal 3: For IoT NTN, whether UE-specific TA can be included in Msg3 or Msg5, depends on the TB size of Msg3. 

Moreover, as the position of TA report MAC CE in Msg3 or Msg5 is not fixed, a LCID for TA report MAC CE is essential in Msg3 or Msg5, same as in connected mode. 
Proposal 4: For IoT NTN, reserved LCID is used for the TA report MAC CE.

Moreover, there are some discussion in NR NTN that eNB also can calculate the UE-specific TA value based on UE’s location. In RAN1#107 meeting, some agreements have reached for IoT NTN as below:

	Agreement
Network can configure UE-specific TA reporting either a TA or UE location for connected mode UE

· In case a TA is configured, NR NTN solutions are a baseline for the following UE-specific TA handling issues,  

· Signaling – quantity (full or delta), range, number of bits  

· Granularity of report

· Frequency of reporting

· Means of reporting

· NOTE: Any changes needed for IoT NTN can be made.
In case the UE location is configured, RAN2 will design solutions for the UE location information, and it is left to RAN2 to decide whether to support UE location reporting.  


However, according to the discussion in control plane in last meeting, RAN2 companies have not yet reached a consensus about whether UE location reporting is needed and how to report. Hence, we can wait for progress in control plane topic. 
Proposal 5: For the UE location reporting, wait for progress in control plane topic.
3. Conclusions

In this contribution, we make the following observations and proposal:

Proposal 1: The RA window start offset defined as sum (current offset, UE-eNB RTT) needs to be applicable to the case of NB-IoT 41ms offset.
Proposal 2a: For NB-IoT NTN, logical channel priority of the TA report MAC CE should be lower than that of DPR and higher than that of “data from any Logical Channel, except data from UL-CCCH”.

Proposal 2b: For eMTC NTN, logical channel priority of the TA report MAC CE should be lower than that of BSR and higher than that of “data from any Logical Channel, except data from UL-CCCH”.

Proposal 3: For IoT NTN, whether UE-specific TA can be included in Msg3 or Msg5, depends on the TB size of Msg3. 

Proposal 4: For IoT NTN, reserved LCID is used for the TA report MAC CE.

Proposal 5: For the UE location reporting, wait for progress in control plane topic.
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