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1. Introduction
At RAN2 #113 meeting, following agreements were made regarding RLC t-Reassembly timer in NTN: 

	Agreements:
1. The value range of t-Reassembly shall be extended. The following set of values are possibly added for t-Reassembly timer: {ms210, ms220, ms340, ms350, ms550, ms1100, ms1650, ms2200}. Any other values are FFS.


 
Moreover, an LS from SA2 indicated that a new 5QI is defined for NTN with PDB of 832ms to cover the worst case of one-way propagation delay plus RTD of the UL scheduling delay in GEO, which seems no consideration of HARQ and or ARQ retransmission.

At RAN2#115e meeting, following agreement was made:
	2. Introduce a new t-ReassemblyExt-r17 IE, which is optional present for NTN network scenario.



In this contribution, we discuss details regarding t-Reassembly timer, including
· Interpretation of relationship of the new IE and old IE
· Possible value set of the new IE 
2. Discussion
2.1 Interpretation of relationship of new and old IE 
As following a copy from TS38.331, t-Reassembly timer is a mandatory IE in current specification, and the value range is from 0ms to 200ms with first 5ms and then 10ms granularity. 
	T-Reassembly ::=                    ENUMERATED {
                                        ms0, ms5, ms10, ms15, ms20, ms25, ms30, ms35,
                                        ms40, ms45, ms50, ms55, ms60, ms65, ms70,
                                        ms75, ms80, ms85, ms90, ms95, ms100, ms110,
                                        ms120, ms130, ms140, ms150, ms160, ms170,
                                        ms180, ms190, ms200, spare1}


In our understanding the set of configurable values should cover all possible combination of following aspects: 
· Ideally UE special Round Trip Delay (RTD) which varies with different satellite orbit and UE position, as an example, for GEO, transparent payload NTN reference scenario, the maximum RTD is 541.46ms, the minimum RTD is 477.48, and there could be up to 10ms differential delay within a cell. Same for LEO. All different altitude/orbit/footprint size needs to be considered.
· Number of HARQ-retransmissions that we would like to have before an RLC status report is triggered.
· A possible processing delay at UE and network-side, this should be similar as legacy and considered in legacy value set.
Taking all these aspects into account, we believe that more values with small resolution or granularity should be added for gNB configuration flexibility and also for future proof.
Observation 1: It is better to support smaller granularity for gNB implementation to consider various processing delay and various RTD due to e.g., UE position. 
Since the existing IE t-Reassembly is a mandatory IE. There would be two options to interpret when the new IE t-ReassemblyExt presents:
Option 1(conventional): If new IE t-ReassemblyExt-r17 presents, the old IE t-Reassembly is ignored, and the new IE is used instead.
Option 2 (new): if new IE t-ReassemblyExt-r17 presents, the sum of the values indicated by old IE t-Reassembly and new IE t-ReassemblyExt-r17 will be applied for the timer.
New option 2 can address the concerns. The new IE t-ReassemblyExt-r17 would include a set of value with much bigger granularity, the existing t-Reassembly IE with smaller granularity can be used as a fine adjustment e. g. to tune to different UE RTD within the same cell, UE/gNB process delay and so on. The final resolution or granularity will be comparable with the legacy one and at the same time the number of added values will not be a lot.
Observation 2: To sum up the value of legacy t-Reassembly and new t-ReassemblyExt-r17 if present can increase the granularity and reduce the number of added values. 
Based on above two observations, for better efficiency and smaller granularity, we propose: 
Proposal 1: UE applies the sum of legacy t-Reassembly and new t-Reassembly IE if both present. 
Proposal 1a: If Proposal 1 is agreed, the name of new IE can be changed to “t-ReassemblyAdd-r17”.

2.2 Value set of the new t-Reassembly IE 
With proposals in section 2.1, the new IE can start from 210ms (which is 10ms more than maximum value of legacy IE), and with 210ms granularity. New IE together with old IE, gNB can configure the timer with 10ms step size as same as legacy and all the way up to the maximum possible value.  
The agreed new 5QI in SA2 have PDB of 832ms only and PER of 10-6. In GEO, it seems unlikely to enable HARQ feedback and retransmissions will be done in other method e.g., blind retransmission or repetitions. hence 1 or 2 retransmissions can be assumed just to determine the maximum timer value. With 2 times of HARQ retransmission in GEO, maximum value 2200 agreed in RAN2#113bis meeting would be more than enough.
With 10ms granularity and maximum value of about 2200ms in mind, we propose a set of possible values for IE t-ReassemblyExt-r17 as follows, and suggested to have more spare bits for further extension in case new 5QI will be introduced:
Proposal 2: The new IE t-ReassemblyAdd-r17 could include these values {ms210, ms420, ms630, ms840, ms1050, ms1260, ms1470, ms1680, ms1890, ms2200, spare, spare, spare, spare, spare, spare}.

3. Conclusion
In this contribution, Regarding RLC t-Reassembly timer extension, we made following observations/proposals for RAN2 discussion:

Observation 1: It is better to support smaller granularity for gNB implementation to consider various processing delay and various RTD due to e.g., UE position. 
Observation 2: To sum up the value of legacy t-Reassembly and new t-ReassemblyExt-r17 if present can increase the granularity and reduce the number of added values. 
Hence for better efficiency and smaller granularity:
Proposal 1: UE applies the sum of legacy t-Reassembly and new t-Reassembly IE if both present. 
Proposal 1a: If Proposal 1 is agreed, the name of new IE can be changed to “t-ReassemblyAdd-r17”.

Proposal 2: The new IE t-ReassemblyAdd-r17 could include these values {ms210, ms420, ms630, ms840, ms1050, ms1260, ms1470, ms1680, ms1890, ms2200, spare, spare, spare, spare, spare, spare}.
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