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1. [bookmark: _Ref5850594]Introduction
This contribution summarizes the following email discussion.

[104b-e-NR-Rel16-TEI-02] Email discussion/approval on other Rel-16 NR related issues, till 4/16 (Hiroki, DCM)
· Whether/how to adopt CR for TR38.821 with considering R1-2103719 and R1-2103720
· Whether/how to adopt CR for correction on RIM RS resource and set ID mapping with considering R1-2103747


2. Discussion on the issues


Correction of round trip delay drift rate for NTN scenarios
Following proposals are made in contributions.
	[12]
	The propagation delay between the LEO satellite and UE can be calculated using the associated propagation conditions. In TR 38.821, it was assumed that the round-trip delay between the gNB and UE (i.e., Timing Advance) for transparent NTN is four times the delay between the satellite and UE. For a LEO satellite at altitude , assuming the earth radius is a constant  km, the satellite speed can be calculated as
	
	(1)


where  is the earth’s gravitational constant. Assuming the LEO orbit is a circle of radius  centered around the earth, the timing advance (TA) drift rate can also be calculated by using (1).
Figure 1 (a) and (b) shows the TA of a transparent LEO at km and its drift rate as a function of the UE’s elevation angle, where it is assumed the TA is  the LEO-to-UE propagation delay and the UE is stationary. From the figure it can be seen that the TA drift rate is higher at a lower elevation angle, e.g. at 10⁰ elevation angle, the TA drift rate is approximately . When considering the worst case scenario with the UE at 10⁰ elevation angle and VUE=1200 km/h (based on Table 4.2-2 of [1]),  (corresponding to the UE moving in the direction towards the satellite) and results in the worst case TA drift rate of . The positive rate is when the LEO and UE are moving away from each other (when the elevation angle is decreasing) and the negative rate is when the LEO and UE are moving toward each other (when the elevation angle is increasing). Table 1, for both transparent and regenerative LEO at 600 km altitude.
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[bookmark: _Ref67320281][bookmark: _Ref67320394]Figure 1. Round-trip delay (i.e., TA) and round-trip delay variation (i.e., TA drift rate) for LEO at 600 Km altitude in (a) and (b) respectively, when the UE is stationary

[bookmark: _Ref67320924]Table 1 TA drift values for GEO600 case
	UE velocity
	LEO transparent payload
TA drift value
	LEO regenerative payload
TA drift value

	0 km/h
	 s/sec
	 s/sec

	1200 km/h
	 s/sec
	 s/sec



The TA drift rate, or “round-trip delay variation,” can also be calculated analytically. One easy approach is suggested in [2] by considering the relative velocity between the satellite and UE as illustrated in Figure 2. Assuming feeder link delay is the same as service link delay, i.e., the gateway is located near the UE. The drift rate of feeder link part of TA can then be calculated as 
	
	(2)


and the corresponding drift rate of service link part of TA 
	
	(3)


where  and  are respectively the satellite’s velocity and the UE’s velocity projected onto the direction of UE-to-satellite. The worst case scenario is when the UE’s elevation angle is 10⁰ and the UE is moving in the direction of UE-to-satellite. In that case, 
	
	(4)


where 	is evaluated at 10⁰ elevation angle. Using equation (4) results in a TA drift rate of above +/-90μs/sec for the worst case in scenarios C1/C2, as mentioned above. This result is consistent with the mathematical framework in [2] with the note that the calculations in [2] did not consider  the necessary additional factor 2 in order to account for the round-trip nature of the TA drift rate from both service and feeder links. This is the reason why values shown in the highlighted area of Table 7.1-1 above differ from the values analytically calculated here. 

[image: ]
[bookmark: _Ref67320277]Figure 2. LEO satellite and UE in TA drift rate calculation.


Observation 1: The upper bound of TA drift values for the LEO600 case will exceed 90 s/sec
Proposal 1: Update the TA drift values of Table 7.1-1 of 38.821 to reflect its round-trip nature by considering values as presented in Table 1.

	[13]
	7.1	Requirements and key issues
7.1.1	Delay
In order to reduce the standardization work, the table here below identifies the worst case NTN scenarios to be considered for the delay constraint.
Table 7.1-1: NTN scenarios versus delay constraints, Source [2]
	NTN scenarios
	A
	B
	C1
	C2
	D1
	D2

	
	GEO transparent payload
	GEO regenerative payload
	LEO transparent payload
	LEO regenerative payload

	Satellite altitude
	35786 km
	600 km

	Relative speed of Satellite with respect to earth
	negligible
	7.56 km per second

	Min elevation for both feeder and service links
	10° for service link and 10° for feeder link

	Typical Min / Max NTN beam foot print diameter (note 1) 
	100 km / 3500 km
	50 km / 1000 km

	Maximum propagation delay contribution to the Round Trip Delay on the radio interface between the gNB and the UE
	541.46 ms (Worst case)
	270.73 ms
	25.77 ms
	12.89 ms

	Minimum propagation delay contribution to the Round Trip Delay on the radio interface between the gNB and the UE
	477.48 ms
	238.74 ms
	8 ms
	4 ms

	Maximum Round Trip Delay variation as seen by the UE
(note 2)
	Negligible
	Up to +/- 93.0  40 µs/sec (Worst case)
	Up to +/- 47.6 20 µs/sec

	NOTE 1:	The beam foot print diameter are indicative. The diameter depends on the orbit, earth latitude, antenna design, and radio resource management strategy in a given system.
NOTE 2:	The delay variation measures how fast the round trip delay (function of UE-satellite-NTN gateway distance) varies over time. The worst case is when the satellite moves towards/away from the UE at 10⁰ elevation angle, assuming the UE speed is 1200 km/h. It is expressed in µs/s and is negligible for GEO scenario.
NOTE 3:	Void
NOTE 4:	Speed of light used for delay calculation is 299792458 m/s.






Based on the above contributions, following proposal can be discussed.

FL proposal #1
· Adopt CR for TR38.821 as in R1-2103720

Companies are encouraged to check above FL proposal and to provide feedback if any in below. If you cannot accept the FL proposals, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposal: 
	Company
	Comment

	Huawei
	Agree

	ZTE
	Agree with the identified issue, and the worst case occurs once the UE and gateways are co-located with minimum elevation angle.  But w.r.t this CR, since the previous value is done by assuming different minimal elevation angle, prefer to discuss it under section 8.4.2 to achieve the alignement on the assumption firstly.

	Nokia, NSB
	We obviously can accept the proposal and as such are not asked to comment. Just to note in response to ZTE, that this is a TP related to a REl-16 technical report and as such belongs under Rel-16 maintenance and not under any ongoing Rel-17 item. 
Normally, one would not consider elevation angles lower than 10 degrees (basically satellite would be more or less under the horizon or obstructed by buildings/vegetation), and UE speed higher than 1200 km/h does not make sense either. So we targeted worst case scenario for the worst case number and now the question is if we can agree to a CR based on these assumptions.
The one procedural thing to note is that RAN3 is in charge of the TR, so we as RAN1 have the power to endorse the TP, but in principle need RAN3 to agree to the CR (or have RAN do this directly)

	Moderator (NTT DOCOMO)
	Thanks for the feedbacks!
Based on the feedbacks, let’s check if the proposed change can be endorsed as TP so that we can send LS to RAN3.
Draft TP is available in the draft folder.



Updated FL proposal #1
· Endorse TP for TR 38.821 in R1-21xxxxx
· Send LS to RAN3 to inform the endorsed TP

Companies are encouraged to check above FL proposal and to provide feedback if any in below. If you cannot accept the FL proposals, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposal: 
	Company
	Comment

	
	

	
	

	
	



Based on the discussion, RAN1 chair declared following.

· TP for TR 38.821 in R1-2103936 is endorsed.
· It is to be enclosed as the LS to RAN3



Correction on RIM RS resource and set ID mapping
Following proposals are made in contributions.
	[15]
	In the RAN1#96, the following definition of the mapping between set ID and RIM-RS resource indies was agreed in R1-1903589. 
	For transmission, a gNB is configured with one or multiple set ID(s) . Then the RIM RS resource indices  for transmission are determined as follows: 

, with , and 

where 
·  is the set ID configured for RS1 or RS-2;
·  is start sequence index;
· For RS-1 with “Enough”/ “Not enough” indication as OFF, 
· For RS-1 with “Enough”/ “Not enough” indication as ON,
· , for indicating “Not enough”
·  , for indicating “Enough”
· For RS-2, 
·  is the number of sequence candidates for the current functionality
· [bookmark: _Hlk1503918]For RS-1 with “Enough”/ “Not enough” indication as OFF, 
· For RS-1 with “Enough”/ “Not enough” indication as ON, 
· For RS-2, 
·  is starting time-domain offset;
· For RS-1, 
· For RS-2,  is determined as 
，if the indication for “enough” or “not enough” is OFF or
, if the indication for “enough” or “not enough” is ON
·  is the number of set IDs to be differentiated via time-domain;
· For RS-1, ，if the indication for “enough” or “not enough” is OFF or
· For RS-1, , if the indication for “enough” or “not enough” is ON
· For RS-2, 
·  is the number of consecutive TDD DL/UL switching periods;
· For RS-1, 
· For RS-2, 
Conversely, for reception, gNB obtains the set ID from the RIM RS resource indices of detected RIM RS based on the mapping rule, as follows,



But in the latest version of specification TS 38.211 clause 7.4.1.6.4.5, the definition of  is missing.
	The resource indices , , and  are determined from the index  in the set ID  according to

where
-	 is given by

-	 is the number of candidate frequency resources configured in the network;
-	 is the number of sequence candidates for the current RIM-RS resource given by

-	 is the starting time offset given by

-	 is given by

where  is the number of candidate sequences assigned for RIM-RS type 1
-	  where  is the number of consecutive uplink-downlink periods for RIM-RS type  as given by clause 7.4.1.6.4.2;


Obviously, the above blue color highlighted part is not the exact definition of . Thus, it is neccesary to add the definition of  in order to make the specification clear.

[bookmark: _Toc29230402][bookmark: _Toc36026661][bookmark: _Toc45107500][bookmark: _Toc51774169][bookmark: _Toc58011153][bookmark: _Toc52208337]7.4.1.6.4.5	Mapping between resource triplet and set ID
The resource indices , , and  are determined from the index  in the set ID  according to

where
-	 is given by

-	 is the number of candidate frequency resources configured in the network;
-	 is the number of sequence candidates for the current RIM-RS resource given by

-	 is the starting time offset given by

-	 is given by

where  is the number of candidate sequences assigned for RIM-RS type 1
-	  where  is the number of consecutive uplink-downlink periods for RIM-RS type  as given by clause 7.4.1.6.4.2;
-	 is given by

The set ID is determined from the resource triplet according to




Based on the above contributions, following proposal can be discussed.

FL proposal #2
· Adopt CR for correction on RIM RS resource and set ID mapping as in R1-2103747

Companies are encouraged to check above FL proposal and to provide feedback if any in below. If you cannot accept the FL proposals, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposal: 
	Company
	Comment

	Intel
	The proposed CR is reasonable as it clarifies the definition of the parameter  in clause 7.4.1.6.4.5 of TS 38.211.
Alternatively, the set ID mapping can be corrected as


	Qualcomm
	The proposal is correct. Intel’s version is a cleaner fix.

	Huawei
	Agree

	Ericsson
	Fine with the proposal and the version suggested by Intel.

	Huawei, HiSilicon
	Thank Intel for the suggested alternative verision. More comments to follow up.
We prefer our version. But we are OK with Intel’s revision if the following revision is also accepted.
[image: ]
Because Ri becomes the direct parameter in the concerned i^RIM_t, it is supposed to be moved out at the same level of indentation as parameter . In other words, better to have this companion revision for Intel’s version.

	Moderator (NTT DOCOMO)
	Thanks for the feedbacks!
Based on the feedbacks, let’s check if the Intel’s version with Huawei’s additional revision is acceptable to all.
Draft CR is available in the draft folder.



Updated FL proposal #2
· Adopt CR for correction on RIM RS resource and set ID mapping in R1-21xxxxx

Companies are encouraged to check above FL proposal and to provide feedback if any in below. If you cannot accept the FL proposals, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposal: 
	Company
	Comment

	
	

	
	

	
	



Based on the discussion, RAN1 chair declared following.

· CR for TS38.211 for correction on RIM RS resource and set ID mapping in R1-2103937 is approved.


3. Conclusion
Based on the discussion, RAN1 chair declared followings.

· TP for TR 38.821 in R1-2103936 is endorsed.
· It is to be enclosed as the LS to RAN3

· CR for TS38.211 for correction on RIM RS resource and set ID mapping in R1-2103937 is approved.
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Figure 6 : Maximal Delay Rate computation
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where NSR M1 js the number of candidate sequences assigned for RIM-RS type 1.

- R; is the number of consecutive uplink-downlink periods for RIM-RS type i as given by clause 7.4.1.6.4.2;.





