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Introduction

This contribution intends to discuss the remaining issues on RA aspects based on the progress in RAN1, including RA related timer handling and TA report via RACH.
Discussion
RA related Timers

It is agreed in RAN2#102-e that RAN2’s decision starting ra-ContentionResolutionTimer, ra-ResponseWindow and msgB-ResponseWindow is postponed until further progress in RAN1 regarding UE pre-compensation method and TA estimation accuracy. RAN1 also discussed how to start the ra-ResponseWindow and msgB-ResponseWindow, and following agreements have been achieved:

	Agreement RAN1#104b-e

The Timing Advance applied by an NR NTN UE in RRC_IDLE/INACTIVE and RRC_CONNECTED is given by:
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Where:
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 is defined as 0 for PRACH and updated based on TA Command field in msg2/msgB and MAC CE TA command. 

FFS: details of NTA update/accumulation.
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is UE self-estimated TA to pre-compensate for the service link delay.
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 is network-controlled common TA, and may include any timing offset considered necessary by the network.
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 with value of 0 is supported. 

FFS:  details of signaling including granularity.  
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 is a fixed offset used to calculate the timing advance. 
Note-1: Definition of 
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 is different from that in RAN1#103-e agreement. 
Note-2: UE might not assume that the RTT between UE and gNB is equal to the calculated TA for Msg1/Msg A.
Note-3: 
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 is the common timing offset X as agreed in RAN1 #103-e.
Agreement RAN1#105-e:
The starts of ra-ResponseWindow and msgB-ResponseWindow are delayed by an estimate of UE-gNB RTT. 

The estimate of UE-gNB RTT is equal to the sum of UE’s TA and K_mac.
Note 1:
The UE’s TA is based on the RAN1#104bis-e agreement on Timing Advance applied by an NR NTN UE given by [image: image9.png]Tra = (Nga + Nra,ue—specific + NTa common + NTaoffset) X Tc



. The estimate of gNB-satellite RTT is equal to the sum of [image: image10.png]Nta common X Te
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 can be further discussed.

Note 2:
According to the RAN1#104bis-e agreement: When UE is not provided by network with a K_mac value, UE assumes K_mac = 0.
Note 3:
The accuracy of the estimated UE-gNB RTT with respect to the true UE-gNB RTT can be further discussed.

Note 4:
Other options of determining the estimate of UE-gNB RTT can be further discussed.


Observation 1: RAN1 agrees to delay the start of ra-ResponseWindow and msgB-ResponseWindow by estimation of UE-gNB RTT, which equals to UE’s TA +K_mac.
According to the agreements highlighted in yellow, in order for UE derive the UE-gNB RTT to be used for delay the ra-ResponseWindow and msgB-ResponseWindow at least for initial access, following parameters are required to be broadcast in system information:

The network controlled common TA;
K_mac; 
Where K_mac is an offset used to compensate the timing difference between UL-DL time frame at NW’s side in case unaligned time frame is used. Based on note 2 shown above, if K_mac is not provided, UE will assume it equals to zero, which indicates aligned UL-DL time frame. Since the detailed value range and granularity for K_mac and common TA is still pending in RAN1, the detailed format used for signalling can wait for further RAN1 input.
Proposal 1: NW broadcast in system information a network controlled common TA value and a K_mac value. ffs on detailed value range.
After RAR reception, UE will update the TA based on the TAC command received in RAR. Therefore the updated UE-gNB RTT estimation will be corrected UE’s TA +K_mac. Therefore there could be two alternatives on handling the start of ra-ContentionResolutionTimer:

Alt1: Use the same estimation of UE-gNB RTT used for RAR window 
Alt2: Use corrected UE’s TA + K_mac
Alt1 is simpler since the same UE behavior is applied for different RA related timers but UE will needs to start the UE timer earlier than needed, which is less power saving compared to alt2. 

Observation 2: After RAR reception, UE’s TA is corrected by TAC command in RAR, thus updated UE-gNB RTT estimation equals to corrected UE’s TA+K_mac. 
Proposal 2: UE applies corrected UE’s TA +K_mac for delaying the start of ra-ContentionResolutionTimer.
TA update and TA report

TA update
It is already confirmed in RAN1 that common TA is needed to be broadcast in order for UE to derive the TA to be used for Msg1/MsgA precompensation, also it is implied in RAN1’s agreements that both aligned UL-DL time frame will be possible in R17 NTN deployment. 

In case of aligned UL-DL time frame case in LEO, the common TA value broadcast can vary frequently due to the fast movement of satellite since the service link delay is continuous changing with the movement of satellite, which will lead to frequent SI update. To mitigate the signalling overhead caused by frequent SI update, it is suggested to introduce a drift rate for common TA adjustment, and UE can based on the common TA and this common TA drift rate provided in system information to autonomous adjust the common TA.

Observation 3: In case of aligned UL-DL time frame case in LEO, feeder link delay is continuous changing with the movement of satellite, which leads to frequent change of common TA value. To avoid frequent SI update and save signalling overhead, it is preferred to introduce a drift rate in system information for autonomous common TA adjustment.
Proposal 3: Indication of common timing drift rate is broadcast in system information to assist TA adjustment.

TA report
In last RAN2 meeting, following agreements have been achieved for TA precompensation in RAN2:

	Agreement RAN2#114-e
If enabled by the network, the UE reports information about UE specific TA pre-compensation at the random access procedure (MSGA/MSG3 or MSG5) using a MAC CE. Actual content is FFS and also depends on further RAN1 input (we can revise this whole agreement if RAN1 come to a different conclusion in terms of what needs to be conveyed to the NW)


It is ffs which content is needed to be report in MsgA/MSG3 or MSG5, although the details part is still pending on RAN1, it is still can be discussed in high level what’s the precompensation information needed to be reported in RACH. As extensively discussed before, this precompensation information is supposed to be used to assist NW decide how the schedule the subsequent transmissions using proper offset to avoid extra delay in scheduling, which is based on the common understanding on the Timing Advance between UE and NW. In another words, NW needs to know the TA at UE’s side in order to schedule the UE properly without assuming the maximum transmission delay.
Observation 4: NW needs to know the UE’s TA based on the precompensation information reported in order to schedule subsequent transmission using proper offset to avoid introduction of extra delay.

Based on above, following alternatives can be considered as the precompensation information UE reported in RACH:
Alt1: The full TA UE used for Msg1/MSGA transmission
Alt2: The UE specific TA used for Msg1/MSGA transmission, i.e. 
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 as defined by RAN1
Considering NW configured common part in full TA is already known by NW, it seems not need to report the full TA, which also saves the signalling overhead required in Msg3/MsgA or Msg5.

Observation 5: Since NW is aware of the common part in full TA, only UE specific TA (i.e. 
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 as defined by RAN1) is required to be reported which also saves signalling overhead.

Therefore, it is proposed to use 
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 defined by RAN1 for Msg1/MsgA transmission as the precompensation information to be reported via RACH if configured by NW.
Proposal 4: UE reports 
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 defined by RAN1 for Msg1/MsgA transmission in RA procedure if configured by NW.
Conclusion

Based on the above discussion, we have the following observations and proposals:

On RA related timers
Observation 1: RAN1 agrees to delay the start of ra-ResponseWindow and msgB-ResponseWindow by estimation of UE-gNB RTT, which equals to UE’s TA +K_mac.

Observation 2: After RAR reception, UE’s TA is corrected by TAC command in RAR, thus updated UE-gNB RTT estimation equals to corrected UE’s TA+K_mac. 
Proposal 1: NW broadcast in system information a network controlled common TA value and a K_mac value., ffs on detailed value range.
Proposal 2: UE applies corrected UE’s TA +K_mac for delaying the start of ra-ContentionResolutionTimer.
TA update and TA report
Observation 3: In case of aligned UL-DL time frame case in LEO, feeder link delay is continuous changing with the movement of satellite, which leads to frequent change of common TA value. To avoid frequent SI update and save signalling overhead, it is preferred to introduce a drift rate in system information for autonomous common TA adjustment.
Proposal 3: Indication of common timing drift rate is broadcast in system information to assist TA adjustment.

Observation 4: NW needs to know the UE’s TA based on the precompensation information reported in order to schedule subsequent transmission using proper offset to avoid introduction of extra delay.

Observation 5: Since NW is aware of the common part in full TA, only UE specific TA (i.e. 
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 as defined by RAN1) is required to be reported which also saves signalling overhead.

Proposal 4: UE reports 
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 defined by RAN1 for Msg1/MsgA transmission in RA procedure if configured by NW.
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