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Introduction
In RAN1 Meeting #107, IOT-NTN specs in Rel-17 were almost completed. In this contribution, we discuss the remaining issues for timing relationship enhancement of the latest agreements and email discussions. Some TPs are provided targeting respective clauses of the latest version of Rel-17 specifications.
Text Proposal
NPDCCH Monitoring Restrictions
In NTN, the TA is large enough so some changes about the subframes with NPDCCH monitor restrictions ought to be needed.
At RAN1#106bis-e and RAN1#107-e, this issue was discussed and the following agreement and conclusion have been made:
RAN1#106bis-e:
Agreement:
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
RAN1#107-e:
Agreement
Modification of the designation of subframes with NPDCCH monitoring restrictions is needed for at least Cases 1 to 6.
[bookmark: _Hlk94277584]Conclusion:
[bookmark: _Hlk88128707]Leave it to spec editor to formulate in the specs the NPDCCH monitoring restrictions for Cases 1 to 6. 

Explanatory Note for editor
When the UE changes from receiving on the DL to transmitting on the UL (or vice versa), immediately before/after the DL/UL switch the UE is not required to monitor an NPDCCH candidate in some DL subframes. The designation of these subframes in the spec needs to take the “effect” of the TA into consideration. There may be multiple ways to capture this in the specifications for (at least) Cases 1 to 6. Two options (in principle) are described below, to guide the spec editor to capture this as best he/she sees it. Examples of where the changes may apply for cases 1 to 6 can be found as examples in appendix A in R1-2112554.

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.

[bookmark: _GoBack]In our understanding based on the latest CR, the editor selected the option 1. In this case, we respect editor’s decision and in the following we point out some potential issues in completing the option 1 in the CR. The main issue is that the CR should clarify between the uplink subframe and downlink subframe. Otherwise, the timing relationship may get confused. 
Proposal 1: For NPDCCH monitoring restrictions.
· Adopt following TP#1 for TP 36.213 V17.0.0

	*** < Beginning of TP#1 for TP 36.213 V17.0.0> ***
16.6	Narrowband physical downlink control channel related procedures
*** < Unchanged parts are ommitted> ***
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),
-	if the corresponding NPDCCH with DCI format N0 with CRC scrambled by C-RNTI schedules two transport blocks as determined by the Number of scheduled TB for Unicast field if present, the UE is not required to monitor an NPDCCH candidate in any subframe starting from downlink subframe n+1 to downlink subframe overlapping with uplink subframe n+k-1, otherwise the UE is not required to monitor an NPDCCH candidate in any subframe starting from downlink subframe overlapping with uplink subframe n+k-2 to a downlink subframe overlapping with uplink subframe n+k-1; and
· the UE does not expect to receive a DCI Format N0 before downlink subframe overlapping with uplink subframe n+k-2 for which the corresponding NPUSCH format 1 transmission ends later than downlink subframe overlapping with uplink subframe n+k+255 if the corresponding NPDCCH with DCI format N0 schedules one transport block. 
-	for TDD, and if the corresponding NPUSCH format1 transmission ends in subframe n+m, the UE is not required to monitor NPDCCH in any subframe starting from subframe n+ k to subframe n+m-1.
otherwise
-	if the NB-IoT UE detects NPDCCH with DCI Format N0 ending in subframe n or receives a NPDSCH carrying a random access response grant ending in subframe n, and if the corresponding NPUSCH format 1 transmission starts from n+k (accounting for uplink transmission timing), the UE is not required to monitor NPDCCH in any subframe starting from downlink subframe n+1 to downlink subframe overlapping with uplink subframe n+k-1. 
-	for TDD, if the NB-IoT UE detects NPDCCH with DCI Format N0 ending in subframe n or receives a NPDSCH carrying a random access response grant ending in subframe n, and if the corresponding NPUSCH format 1 transmission ends in n+k, the UE is not required to monitor NPDCCH in any subframe starting from subframe n+1 to subframe n+k.
*** < Unchanged parts are ommitted> ***
If a NB-IoT UE detects NPDCCH with DCI Format N1 ending in subframe n, and if the corresponding NPDSCH transmission starts from n+k, and 
-	for FDD, if the corresponding NPUSCH format 2 transmission starts from subframe n+m (accounting for uplink transmission timing), the UE is not required to monitor NPDCCH in any subframe starting from downlink subframe overlapping with uplink subframe n+ k to downlink subframe overlapping with uplink subframe n+m-1. 
-	for TDD, if the corresponding NPUSCH format 2 transmission ends in subframe n+m the UE is not required to monitor NPDCCH in any subframe starting from subframe n+ k to subframe n+m-1.
If a NB-IoT UE detects NPDCCH with DCI Format N1 for "PDCCH order" ending in subframe n, and 
-	for FDD, if the corresponding NPRACH transmission starts from subframe n+k (accounting for uplink transmission timing), the UE is not required to monitor NPDCCH in any subframe starting from downlink subframe n+1 to downlink subframe overlapping with uplink subframe n+k-1. 
-	for TDD, if the corresponding NPRACH transmission ends in subframe n+k, the UE is not required to monitor NPDCCH in any subframe starting from subframe n+1 to subframe n+k-1.
*** < Unchanged parts are ommitted> ***
*** < End of TP#1 for TP 36.213 V17.0.0> ***


   	
Conclusion
In this contribution, we have discussed the NPDCCH monitoring restrictions. Some of the issues and the analysis drives us to the following proposals.
Proposal 1: For NPDCCH monitoring restrictions.
· Adopt following TP#1 for TP 36.213 V17.0.0
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