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1 Introduction
This contribution discusses the remaining issues for timing relationship issues for IoT NTN. 
2 Issues on Timing of random access process
In Clause 6.1.1 of TS36.213 v17.0.0, some descriptions about the Cell Specific Koffset are specified.
	============================ Unchanged Text Omitted ===================================
For a BL/CE UE, if the UE is configured with the higher layer parameter CellSpecificKoffset,
-	 where
	 is the parameter CellSpecificKoffset provided by higher layers, and
	 is the parameter UESpecificKoffset provided by higher layers, otherwise 
otherwise, 
-	, .
============================ Unchanged Text Omitted ===================================


Note that in this clause, more than one part use the  and . Therefore, the definition of  can be moved to the start of the section.
	· TP#1 for Clause 6.1.1 of TS36.213
============================ Unchanged Text Omitted ===================================
[bookmark: _Toc415085441][bookmark: _Hlk89018110]6.1.1	Timing
Throughout this clause, for a BL/CE UE, if the UE is configured with the higher layer parameter CellSpecificKoffset,
-	 where
	 is the parameter CellSpecificKoffset provided by higher layers, and
	 is the parameter UESpecificKoffset provided by higher layers, otherwise 
otherwise, 
-	, .
============================ Unchanged Text Omitted ===================================


Proposal 1: Adopt TP#1 for Clause 6.1. 1 of TS36.213.
3 Remaining issues on NPDCCH for IoT NTN
In RAN1#106bis-e and RAN1#107e, 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.


In the Clause 16.6 of TS36.213 v17.0.0, the descriptions on case1~case6 has been are specified as following.
	============================ Unchanged Text Omitted ===================================
For a NPDCCH UE-specific search space, if a NB-IoT UE is configured with higher layer parameter twoHARQ-ProcessesConfig or npusch-MultiTB-Config and if the NB-IoT UE detects NPDCCH with DCI Format N0 ending in subframe n, and if the corresponding NPUSCH format 1 transmission starts from n+k (accounting for uplink transmission timing),
============================ Unchanged Text Omitted ===================================



However, if the parameter CellSpecificKoffset or UESpecificKoffset is not configured, the value of k represents the value of k0 which is determined by the scheduling delay field () in the corresponding DCI, otherwise k= k0+ Koffset. To make a clear definition of k, adopt TP#2 in the specification is preferable.
· TP#2 for Clause 16.6 of TS36.213
For a NPDCCH UE-specific search space, if a NB-IoT UE is configured with higher layer parameter twoHARQ-ProcessesConfig or npusch-MultiTB-Config and if the NB-IoT UE detects NPDCCH with DCI Format N0 ending in subframe n, and if the corresponding NPUSCH format 1 transmission starts from n+k (accounting for uplink transmission timing, k= k0+ Koffset),

For case 7, gNB 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 aligned or unaligned at the gNB. Discussions about NPDCCH monitoring restrictions should be considered separately for these two scenarios. For aligned UL and DL frame timing at gNB 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 can be reused. For unaligned UL and DL frame timing at gNB as shown in Figure 1 (b), the TA is shorter than RTT. To reduce the potential conflict between NPUSCH and NPDCCH, the NPDCCH would not come before subframe n+K_mac+3, which is later than subframe n+3. The current specification can be enhanced to reduce the power consumption of NPDCCH monitoring between DL subframe n+4 and subframe K_mac+3 is acceptable. 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 can also be introduced for reducing NPDCCH monitoring.
[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 2
Proposal 2: For case 7~11, the NPDCCH monitoring should take into consideration the timing offset between the UL and DL frame at the gNB.
Therefore in Clause 16.6 of TS36.213 v17.0.0, the following TP#3 can be adopted for case7~11.
· TP#3 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.

Proposal 3: Adopt TP#2 and TP#3 for Clause 16.6 of TS38.213.
4 Conclusion
The observations and proposals made in this contribution are summarized below:
Proposal 1: Adopt TP#1 for Clause 6.1.1 of TS36.213.
Proposal 2: For case 7~11, the NPDCCH monitoring should take into consideration the timing offset between the UL and DL frame at the gNB.
Proposal 3: Adopt TP#2 and TP#3 for Clause 16.6 of TS38.213.
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