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1 Introduction

At RAN2#122 meeting, the discussion of RACH-less in NTN has achieved the following agreements:
Agreements:

1. From RAN2 perspective synchronization among source and target cells is not an issue in NTN RACH-less HO

2. Release pre-allocated UL grant after RACH-less HO completion

3. LTE approach (of confirming the HO completion) is reused for both pre-allocated grant and dynamic grant. FFS any enhancement to the confirmation of RACH-less HO completion, e.g. the NW does not send the UE Contention Resolution Identity MAC CE, and sends PDCCH/PDSCH addressed to C-RNTI

4. Remove “FFS how to perform RACH-less UL synchronization to NTN target cell”, RAN2 assumes the UL sync handling in the target cell is the same in RACH-based HO and RACH-less HO, except how to acquire NTA (FFS on the spec impact , if any)

The confirmation of RACH-less completion is not concluded. Even though both pre-allocated grant and dynamic grant are supported, the detail of UL grant should consider the NTN specific issues. In this contribution, we will point out the RACH-less signalling design for NTN.
2 Discussion
Based on the RAN2 discussion, we have achieved the basic framework to support RACH-less in NTN. The general procedure is shown as follows:

1. RAN2 confirms the general UE procedure for NTN RACH-less HO 


1.
receive a RACH-less HO command which can include pre-allocated grant optionally. FFS N_TA is optional. (RRC)

2.
start timer T304 for the target cell (RRC)


3.
perform DL and UL synchronization, and start timer T430. FFS how to perform RACH-less UL synchronization to NTN target cell. (RRC, MAC)


4.
start time alignment timer (MAC)


5.
monitor target cell PDCCH for dynamic grant if pre-allocated grant is not configured in RACH-less HO command (MAC, PHY)

6.
send initial UL transmission including RRCReconfigurationComplete message using the available UL grant (RRC, MAC, PHY)


7.
consider RACH-less HO is completed upon receiving NW confirmation. FFS how to confirm RACH-less HO is successfully completed. (RRC, MAC)


8.
stop timer T304 for the target cell. (RRC)

As the highlight above, the pre-allocated grant and dynamic grant are both available for initial UL transmission. Except for which layer to send the UL grant, the main difference between them is the time validity of UL grant. For the dynamic grant, UE will send initial UL transmission immediately. However, the time of pre-allocated grant is only limited in TN scenario. It is useful to consider target satellite information to compensate the delay of target satellite. The pre-allocated grant is included in RACH-Skip IE.
RACH-Skip-r14 ::=




SEQUENCE {


targetTA-r14




CHOICE {



ta0-r14






NULL,



mcg-PTAG-r14





NULL,



scg-PTAG-r14





NULL,



mcg-STAG-r14




STAG-Id-r11,



scg-STAG-r14




STAG-Id-r11


},


ul-ConfigInfo-r14



SEQUENCE {



numberOfConfUL-Processes-r14


INTEGER (1..8),



ul-SchedInterval-r14


ENUMERATED {sf2, sf5, sf10},



ul-StartSubframe-r14


INTEGER (0..9),



ul-Grant-r14




BIT STRING (SIZE (16))


}















OPTIONAL
-- Need OR

}

We observe that the time range of ul-ConfigInfo is limited. Target satellite ephemeris could be sent together with pre-allocated grant to assistant RACH-less HO, for example to compensate the delay to achieve TN similar ul grant time range. 
Proposal 1: Target satellite information could be sent together with pre-allocated grant to assistant RACH-less HO. 
As for the confirmation of RACH-less HO, the legacy LTE approach is reused. However, it involves the NTN delay to send the UE Contention Resolution Identity MAC CE. We think if UE has downlink data to send fortunately, NW could omit the confirmation MAC CE and sends PDCCH/PDSCH addressed to C-RNTI immediately. UE also consider the PDCCH/PDSCH addressed to C-RNTI as the message of RACH-less HO success.
Proposal 2: Support PDCCH/PDSCH addressed to C-RNTI as the confirmation of RACH-less HO success.
3 Conclusions 
In this contribution, we have the following observations and proposals: 
Proposal 1: Target satellite information could be sent together with pre-allocated grant to assistant RACH-less HO. 
Proposal 2: Support PDCCH/PDSCH addressed to C-RNTI as the confirmation of RACH-less HO success.
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