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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
This contribution discusses the remaining issues on NB-IoT/eMTC NTN support for Non-Terrestrial Network. 
2 Remaining issues on Epoch time
In RAN1#108-e [1], the definition of epoch time for IoT NTN was discussed as a remaining issue. In NR NTN, although some agreements about this issue have been made in [2], the UE behavior in different scenarios of needs further discussion. Moreover, the ambiguity in interpretation of the epoch time for NR NTN was also discussed and had not reached consensus. Both issues are discussed in our companion paper in [4]. For IoT NTN, NR solutions for epoch time can be reused.
Proposal 1: For IoT NTN, adopt NR NTN solutions for the definition of epoch time and the UE behaviour related to the validity timer of the assistance information.
3 Remaining issues on NPDCCH for IoT NTN
In RAN1#106bis-e [2] and RAN1#107e [3], following agreements have been achieved.
	Agreement (RAN1#106bis-e)
NPDCCH monitoring restrictions have been identified for further checking to see if changes for NB-IoT need to be made for the following cases:
· case 1: MTBG NPUSCH
· case 2: 2 NPUSCH HARQ processes scheduled
· case 3: long single NPUSCH when MTBG or 2HARQ configured
· case 4: single NPUSCH scheduled by DCI format N0 or RAR
· case 5: NPUSCH format 2 in response to DCI format N1
· case 6: NPRACH in response to PDCCH order
· case 7: NPUSCH with same HARQ process when 2 HARQ configured
· case 8: subframes after NPUSCH processing
· case 9: subframes after NPUSCH carrying Msg3
· case 10: NPRACH for SR for long NPRACH transmissions
· case 11: NPRACH for SR for short NPRACH transmissions
· FFS: the changes in each case
· FFS: additional cases
Agreement (RAN1#107e)
Modification of the designation of subframes with NPDCCH monitoring restrictions is needed for at least Cases 1 to 6.



3.1 Case 1~Case 6 of NPDCCH monitoring restrictions
In RAN1#108-e, the following options on the description for case1~6 were provided for down selection
· Option 1: The DL subframes during which the UE is not required to monitor an NPDCCH candidate are described in terms of downlink subframe timing. This would typically involve inserting a “-TA” term in their indexing.
· Option 2: The DL subframes during which the UE is not required to monitor an NPDCCH candidate are described in terms of uplink subframe timing using the indexing of the UL subframes that coincide in time with the DL subframes in question.
The description on the timing relationship in current specification is based on “logical timing”, there is no need to introduce a physical timing of TA as long as both options can achieve the same purpose and there is no UE behaviour ambiguity. To keep consistent with the current specification, using the “UL subframe n+k+Koffset” to instead of changing to “DL subframe n+k+Koffset-TA” is preferable. In current version of specification of 36.213, the timing relationship has already described in a logical way, i. e. without introduction of “-TA”, there is no need to further discuss this text issues.
Observation 1: The description on the timing relationships is typically based on logical timing and there is no need to introduce a physical timing of TA.
Proposal 2: For description on the NPDCCH monitoring of case1~6, option 2 is preferable, and the current specification text is enough.
3.2 Case 7~Case 11 of NPDCCH monitoring restrictions
For case 7, eNB has received the corresponding NPUSCH before scheduling another DCI with same HARQ process, which means that the TA for UL transmission can be obtained. As for IoT NTN, the UL and DL frame timing may be aligned or misaligned at the eNB. Discussions on NPDCCH monitoring restrictions should be considered separately for these two scenarios. For aligned UL and DL frame timing at eNB as shown in Figure 1 (a), the RTT is compensated at the UE with a large TA, the UE is not expected to receive an NPDCCH for the same HARQ process ID from DL subframe n+1 to subframe n+3. Therefore, the current specification text does not require any change and 3ms can be considered as the decoding time of NPUSCH for eNB. For unaligned UL and DL frame timing at eNB as shown in Figure 1 (b), the TA is shorter than RTT. For eNB, the received NPUSCH would end at subframe n+K_mac, after the decoding time of 3ms, it determine whether to retransmit the same TB or schedule another TB by the same HARQ ID. Therefore, the current specification should be modified to allow that UE is not required to monitor from subframe n to subframe n+ K_mac+3. Case 8 is under the condition that UE is configured with one HARQ process, thus the same behavior can be applied as case 7. For case 9~11, K_mac should also be introduced to keep consistent with the timing relationship of scheduling in current specification.

[image: ]
(a) UL and DL timing relationship with large TA

[image: ]
(b) UL and DL timing relationship with K_mac >0
Figure 1 NPDCCH monitoring restrictions for case 7
Reason for change:
In the clause 16.6 of TS 36.213 v17.0.0, the descriptions about cases 7~11 should take the impact of the timing offset between the UL and DL frame at the eNB into consideration.
Summary of change:
In the clause 16.6 of TS 36.213 v17.0.0, K_mac is added to keep consistency with the scheduling timing relationship of current specification in the descriptions about cases 7~11.
Consequence if not approved:
Unnecessary NPDCCH monitoring at UE side and conflict with the scheduling restriction in current timing relationship.
Proposal 3: For case 7~11, adopt TP#1 for Clause 16.6 of TS36.213 to ensure that the NPDCCH monitoring takes the timing offset between the UL and DL frame at the eNB into consideration to keep the current timing relationship of scheduling otherwise unnecessary NPDCCH monitoring at the UE side would be introduced.
We provide the following TP#1 for the description in Clause 16.6 of TS36.213 v17.0.0 for case7~11.
· TP#1 for Clause 16.6 of TS36.213
============================= Unchanged Text Omitted ==============================
If a NB-IoT UE is configured with higher layer parameter twoHARQ-ProcessesConfig
-	and if the UE has a NPUSCH transmission ending in subframe n,
-	the UE is not required to receive transmissions in the Type B half-duplex guard periods as specified in [3]for FDD ; and
-	the UE is not expected to receive an NPDCCH with DCI format N0/N1 for the same HARQ process ID as the NPUSCH transmission in any subframe starting from subframe n+1 to subframe n+kmac+3;

else if the UE is not using higher layer parameter edt-Parameters or if the UE is using higher layer parameter edt- and  
-	if the NB-IoT UE has a NPUSCH transmission ending in subframe n , the UE is not required to monitor NPDCCH in any subframe starting from subframe n+1 to subframe n+kmac+3. 
otherwise,


-	If the NB-IoT UE has a NPUSCH transmission for Msg3 ending in subframe with transport block size , whereas if would have been selected the NPUSCH transmission would have ended in subframe n, the UE is not required to monitor NPDCCH in any subframe starting from subframe n'+1 to subframe n+kmac+3. 
================================ Unchanged Text Omitted ==========================



================================ Unchanged Text Omitted ==========================
For an NB-IoT UE configured with higher layer parameter sr-WithoutHARQ-ACK-Config, if the transmission of a narrowband random access preamble for SR ends on subframe n,
-	in case of frame structure type 1 with NPRACH format 0 and 1 when the number of NPRACH repetitions is greater than or equal to 64, or NPRACH format 2 when the number of NPRACH repetitions is greater than or equal to 16, the UE is not required to monitor NPDCCH UE-specific search space from subframe n to subframe n+kmac+40,
-	otherwise, the UE is not required to monitor NPDCCH UE-specific search space from subframe n to subframe n+kmac+3.

4 Conclusion
The observations and proposals made in this contribution are summarized below:
Observation 1: The description on the timing relationships is typically based on logical timing and there is no need to introduce a physical timing of TA.
[bookmark: _GoBack]Proposal 1: For IoT NTN, adopt NR NTN solutions for the definition of epoch time and the UE behaviour related to the validity timer of the assistance information.
Proposal 2: For description on the NPDCCH monitoring of case1~6, option 2 is preferable, and the current specification text is enough.
Proposal 3: For case 7~11, adopt TP#1 for Clause 16.6 of TS36.213 to ensure that the NPDCCH monitoring takes the timing offset between the UL and DL frame at the eNB into consideration to keep the current timing relationship of scheduling otherwise unnecessary NPDCCH monitoring at the UE side would be introduced.
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