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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In the RAN1#107-e meeting, there were some agreements and conclusions reached on UL time and frequency synchronization as the follows[1]: 
	[bookmark: OLE_LINK59][bookmark: OLE_LINK60]Agreement
· When explicitly provided through SIB, Epoch time of assistance information (i.e. Serving satellite ephemeris and Common TA parameters) is the starting time of a DL sub-frame, indicated by a SFN and a sub-frame number signaled together with the assistance information. 
· Otherwise, when indicated in SIB (other than SIB1), epoch time of assistance information (i.e. Serving satellite ephemeris and Common TA parameters) is implicitly known as the end of the SI window during which the SI message is transmitted.
· When provided through dedicated signaling, epoch time of assistance information (i.e. Serving satellite ephemeris and Common TA parameters) is the starting time of a DL sub-frame, indicated by a SFN and a sub-frame number.



RAN1#108-e modified the second bullet of RAN1#107-e agreement on Epoch time as follows:
	Agreement
· When explicitly provided through SIB, Epoch time of assistance information (i.e. Serving satellite ephemeris and Common TA parameters) is the starting time of a DL sub-frame, indicated by a SFN and a sub-frame number signaled together with the assistance information. 
· Otherwise, when Epoch time is not explicitly indicated in SIB (other than SIB1), epoch time of assistance information (i.e. Serving satellite ephemeris and Common TA parameters) is implicitly known as the end of the SI window during which the NTN-specific SIB SI message is transmitted.
· When provided through dedicated signaling, epoch time of assistance information (i.e. Serving satellite ephemeris and Common TA parameters) is the starting time of a DL sub-frame, indicated by a SFN and a sub-frame number.



[bookmark: OLE_LINK73][bookmark: OLE_LINK74]From the RAN1#108-e meeting, UE behaviour w.r.t validity timer expiry is one open issue, so we further analyse this issue and provide our solution. Moreover, we identify one issue about timing relationship for UL power control, which is not fixed in current CR, then one text proposal is raised. 

Discussion 
0. UE behaviour w.r.t Validity timer expiry
As mentioned in [2], the latest proposal at the end of #108-e meeting is:

	Updated Proposal 6: Conclusion
· The UE shall re-acquire new assistance information before expiry of UL validity timer
· If a UE has obtained new serving satellite ephemeris and Common TA related parameters prior to the time of the validity timer expiring, the UE is allowed to maintain its UL synchronization until the new Epoch time is reached. For this, the time interval from the expiration of the validity timer until the new Epoch time must not be larger than the new validity duration. In this case: 
· The UE suspends the timer during this period such that it does not expire, and restarts the validity timer at the new Epoch time.
Note : UE shall always apply new assistance information obtained within uplink sync validity duration.



In order to avoid out of sync at UE side, updating period of assistant information at satellite should be less than the validity duration at UE side. If network can’t do this, UL synchronization performance is not guaranteed. It is not necessary to design any complementary solution to address the case that the validity timer is expired but the epoch time is not starting.
Following figure is an example in which both the update period of assistant information at satellite side and validity duration timer at UE side equal to 5s. Epoch time will expire at the end of 5s, UE will monitor SIB for new assistant information and epoch time during yellow timeline, then new assistant information will be applied and timer restart. Meanwhile, for the duration in yellow, UE has no valid assistant information and will lose synchronization with satellite. So, by setting the update period of assistant information at satellite side less than 5s，supposing 5s -160ms, thus UE can achieve a complete SIB monitoring procedure before timer expiry and get a new assistant information accompany with epoch time. Everything will be fine as Figure 2 illustrated. Although Figure 1 is a special case, for update period of assistant information is larger than 5s, the same thing as in Figure1 will happen.
Proposal 1: Updating period of assistant information at satellite should be less than the indicating period of epoch time. 
[image: ]
Figure 1 The period of assistant information update at satellite side equals to 5s
[image: ]
Figure 2 The period of assistant information update at satellite side less than 5s
To achieve successful update of assistant information at UE side, a configuration shall be designed to indicate UE to monitor SIB before validity duration timer expiry. UE is sure to get a new assistant information, which is different from the old one gotten at the beginning of validity duration, before timer expiry and epoch time which triggered the validity duration timer to restart.
Proposal 2: Configure UE to monitor SIB for new assistant information before validity duration timer expiry.

0.1 CR Corrections
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In the R1-2202984 CR 38.213, timing relationship in the uplink Power control on PUSCH and PUCCH should be considered in NTN specific scenario. But based on latest specification CR, the timing relationship in the uplink power control has not been modified. In our view, this issue should be fixed and the detailed description about timing relationship should be specified in 38.213. 

Original CR 38.213 on PUSCH power control in R1-2202984:
		7.1.1 UE behaviour
*** Unchanged text is omitted ***
-	[image: ] is the PUSCH power control adjustment state [image: ] for active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] and PUSCH transmission occasion [image: ] if the UE is not provided tpc-Accumulation, where 
-	The [image: ] values are given in Table 7.1.1-1
-	[image: ] is a sum of TPC command values in a set [image: ] of TPC command values with cardinality [image: ] that the UE receives between [image: ] symbols before PUSCH transmission occasion [image: ] and [image: ] symbols before PUSCH transmission occasion [image: ] on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] for PUSCH power control adjustment state [image: ], where [image: ] is the smallest integer for which [image: ] symbols before PUSCH transmission occasion [image: ] is earlier than [image: ] symbols before PUSCH transmission occasion [image: ]
-	If a PUSCH transmission is scheduled by a DCI format 0_0 or DCI format 0_1, [image: ] is a number of symbols for active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] after a last symbol of a corresponding PDCCH reception and before a first symbol of the PUSCH transmission 
-	If a PUSCH transmission is configured by ConfiguredGrantConfig, [image: ] is a number of [image: ] symbols equal to the product of a number of symbols per slot, [image: ], and the minimum of the values provided by k2 in PUSCH-ConfigCommon for active UL BWP [image: ] of carrier [image: ] of serving cell [image: ].
*** Unchanged text is omitted ***



It should be revised as following:
Updated CR 38.213 on PUSCH power control with added wording in red color:  
	7.1.1 	UE behaviour
*** Unchanged text is omitted ***
-	[image: ] is the PUSCH power control adjustment state [image: ] for active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] and PUSCH transmission occasion [image: ] if the UE is not provided tpc-Accumulation, where 
-	The [image: ] values are given in Table 7.1.1-1
-	[image: ] is a sum of TPC command values in a set [image: ] of TPC command values with cardinality [image: ] that the UE receives between [image: ] symbols before PUSCH transmission occasion [image: ] and [image: ] symbols before PUSCH transmission occasion [image: ] on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] for PUSCH power control adjustment state [image: ], where [image: ] is the smallest integer for which [image: ] symbols before PUSCH transmission occasion [image: ] is earlier than [image: ] symbols before PUSCH transmission occasion [image: ]
-	If a PUSCH transmission is scheduled by a DCI format 0_0 or DCI format 0_1, [image: ] is a number of symbols for active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] after a last symbol of a corresponding PDCCH reception and before a first symbol of the PUSCH transmission 
-	If a PUSCH transmission is configured by ConfiguredGrantConfig, [image: ] is a number of [image: ] symbols equal to the product of a number of symbols per slot, [image: ], and the minimum of the values provided by  , where k2 is provided byin PUSCH-ConfigCommon for active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] , and , where  is provided by CellSpecificKoffset and  is provided by a MAC CE commond; otherwise, if not respectively provided,  or .
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]*** Unchanged text is omitted ***



Original CR 38.213 on PUCCH power control in R1-2202984:
and Updated CR 38.213 on PUCCH power control with added wording in red color:
	7.2.1 UE behaviour
*** Unchanged text is omitted ***






- is the current PUCCH power control adjustment state  for active UL BWP  of carrier  of serving cell  and PUCCH transmission occasion , where 

-	The  values are given in Table 7.1.2-1















-	 is a sum of TPC command values in a set  of TPC command values with cardinality  that the UE receives between  symbols before PUCCH transmission occasion  and  symbols before PUCCH transmission occasion  on active UL BWP  of carrier  of serving cell  for PUCCH power control adjustment state, where  is the smallest integer for which  symbols before PUCCH transmission occasion  is earlier than  symbols before PUCCH transmission occasion 




-	If the PUCCH transmission is in response to a detection by the UE of a DCI format 1_0 or DCI format 1_1,  is a number of symbols for active UL BWP  of carrier  of serving cell  after a last symbol of a corresponding PDCCH reception and before a first symbol of the PUCCH transmission






-	If the PUCCH transmission is not in response to a detection by the UE of a DCI format 1_0 or DCI format 1_1,  is a number of  symbols equal to the product of a number of symbols per slot, , and the minimum of the values provided by k2 in PUSCH-ConfigCommon for active UL BWP  of carrier  of serving cell 
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]*** Unchanged text is omitted ***



and Updated CR 38.213 on PUCCH power control with added wording in red color:
	7.2.1 UE behaviour
*** Unchanged text is omitted ***






 is the current PUCCH power control adjustment state  for active UL BWP  of carrier  of serving cell  and PUCCH transmission occasion , where 

-	The  values are given in Table 7.1.2-1















-	 is a sum of TPC command values in a set  of TPC command values with cardinality  that the UE receives between  symbols before PUCCH transmission occasion  and  symbols before PUCCH transmission occasion  on active UL BWP  of carrier  of serving cell  for PUCCH power control adjustment state, where  is the smallest integer for which  symbols before PUCCH transmission occasion  is earlier than  symbols before PUCCH transmission occasion 




-	If the PUCCH transmission is in response to a detection by the UE of a DCI format 1_0 or DCI format 1_1,  is a number of symbols for active UL BWP  of carrier  of serving cell  after a last symbol of a corresponding PDCCH reception and before a first symbol of the PUCCH transmission






-	If the PUCCH transmission is not in response to a detection by the UE of a DCI format 1_0 or DCI format 1_1,  is a number of  symbols equal to the product of a number of symbols per slot, , and the minimum of the values provided by  , where k2 is provided byin PUSCH-ConfigCommon for active UL BWP  of carrier  of serving cell ,, and , where  is provided by CellSpecificKoffset and  is provided by a MAC CE commond; otherwise, if not respectively provided,  or .
*** Unchanged text is omitted ***



Proposal 3: [bookmark: OLE_LINK15][bookmark: OLE_LINK16]Adopt the above CRs about timing relationship descriptions in the uplink power control. 

1 Conclusion
In this contribution we discussed remaining issue on validity timer configuration and provided technical solutions. The following proposals are presented.  
Proposal 1: Updating period of assistant information at satellite should be less than the indicating period of epoch time. 
Proposal 2: Configure UE to monitor SIB for new assistant information before validity duration timer expiry.

[bookmark: _GoBack]Regarding the timing relationship enhancement for NTN, one issue for power control has been identified, we propose one CR for 38.213 to be adopted.
Proposal 3: Adopt the following CRs about timing relationship descriptions in the uplink power control. 

Updated CR 38.213 on PUSCH and PUCCH power control with added wording in red color:
	7.1.1 	UE behaviour
*** Unchanged text is omitted ***
-	[image: ] is the PUSCH power control adjustment state [image: ] for active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] and PUSCH transmission occasion [image: ] if the UE is not provided tpc-Accumulation, where 
-	The [image: ] values are given in Table 7.1.1-1
-	[image: ] is a sum of TPC command values in a set [image: ] of TPC command values with cardinality [image: ] that the UE receives between [image: ] symbols before PUSCH transmission occasion [image: ] and [image: ] symbols before PUSCH transmission occasion [image: ] on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] for PUSCH power control adjustment state [image: ], where [image: ] is the smallest integer for which [image: ] symbols before PUSCH transmission occasion [image: ] is earlier than [image: ] symbols before PUSCH transmission occasion [image: ]
-	If a PUSCH transmission is scheduled by a DCI format 0_0 or DCI format 0_1, [image: ] is a number of symbols for active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] after a last symbol of a corresponding PDCCH reception and before a first symbol of the PUSCH transmission 
-	If a PUSCH transmission is configured by ConfiguredGrantConfig, [image: ] is a number of [image: ] symbols equal to the product of a number of symbols per slot, [image: ], and the minimum of the values provided by  , where k2 is provided byin PUSCH-ConfigCommon for active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] , and , where  is provided by CellSpecificKoffset and  is provided by a MAC CE commond; otherwise, if not respectively provided,  or .
*** Unchanged text is omitted ***

7.2.1 UE behaviour
*** Unchanged text is omitted ***






 is the current PUCCH power control adjustment state  for active UL BWP  of carrier  of serving cell  and PUCCH transmission occasion , where 

-	The  values are given in Table 7.1.2-1















-	 is a sum of TPC command values in a set  of TPC command values with cardinality  that the UE receives between  symbols before PUCCH transmission occasion  and  symbols before PUCCH transmission occasion  on active UL BWP  of carrier  of serving cell  for PUCCH power control adjustment state, where  is the smallest integer for which  symbols before PUCCH transmission occasion  is earlier than  symbols before PUCCH transmission occasion 




-	If the PUCCH transmission is in response to a detection by the UE of a DCI format 1_0 or DCI format 1_1,  is a number of symbols for active UL BWP  of carrier  of serving cell  after a last symbol of a corresponding PDCCH reception and before a first symbol of the PUCCH transmission






-	If the PUCCH transmission is not in response to a detection by the UE of a DCI format 1_0 or DCI format 1_1,  is a number of  symbols equal to the product of a number of symbols per slot, , and the minimum of the values provided by  , where k2 is provided byin PUSCH-ConfigCommon for active UL BWP  of carrier  of serving cell ,, and , where  is provided by CellSpecificKoffset and  is provided by a MAC CE commond; otherwise, if not respectively provided,  or .
*** Unchanged text is omitted ***
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