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1. Introduction
In the last meeting, RAN2 UP session agreed TA timer handling for SI request [1].

	R2-1804691
Discussion on the RACH procedure for on-demand SI
vivo
discussion
P1

· CATT support P1. Ericsson too 

P2: 

· CATT think this isn’t needed. Nokia wonders if it really need to start. Vivo think it should start for the MSG3 transmission. Ericsson agrees to this. 

· The MAC does not set the C-RNTI value at the contention resolution success when the RACH procedure is triggered by the msg3-based SI request.
· The timeAlignmentTimer is stopped when the contention resolution is successful for SI request.
· To be captured in the rapporteur CR


This paper aims to further investigate the details of UE behaviour in SI request. 
2. Discussion
As explained in [2], UE should stop TA timer when contention resolution is completed for SI request. We understand that the motivation is to guarantee that there is no miss-match between UE and gNB on the timing when to start TA timer. MAC spec specifies that UE ignores the TA command when the TA command is received during contention based RA procedure triggered while TA timer is already running. Thanks to this behaviour, UE can maintain more precise UL transmission timing rather updating it with the new UL transmission timing calculated based on mixed Msg1s from several UEs. Following this specified behaviour, if UE keeps TA timer even if contention resolution for RA procedure triggered for SI request, UE will ignore TA command received in the subsequent contention based RA procedure (e.g. triggered for RRC connection request) while gNB starts TA timer from the timing when RAR is transmitted. Eventually, the TA timer in the UE will expire earlier than gNB expects. 
Observation1: TA timer should be stopped when contention resolution is completed for RA procedure triggered for SI request to avoid miss-alignment between UE and gNB on when to start TA timer.
The current proposed change for MAC spec endorsed in [3] specifies that UE stops TA timer immediately upon contention resolution  which prevents UE from transmitting ACK for Msg4. In this case, gNB cannot confirm that UE has already received Msg4 or not and may consider that UE missed PDCCH for Msg4. In this case, gNB should blindly transmit Msg4 to guarantee that UE receives PDCCH for Msg4 correctly and waste DL radio resources. This is not desirable since it does not match to the original motivation of on-demand SI to reduce DL overhead. 
Observation2: It results in waste of DL radio resources if UE stops TA timer immediately upon contention resolution for RA procedure triggered by SI request since gNB may transmit Msg4 blindly.
To guarantee that UE transmits ACK for Msg4, UE should delay to stop TA timer. The similar behaviour is also specified in LTE that UE delay to release RRC connection for certain while even it receives RRC connection release message to ensure that UE has some room to feedback acknowledgment to NW. Therefore, it is proposed when contention based RA procedure for SI request is completed, UE stops TA timer after ACK for the Msg4 is transmitted
Proposal: When contention based RA procedure for SI request is completed, UE stops TA timer after ACK for the Msg4 is transmitted.  

3. Summary and Conclusion

This contribution investigated further detail of UE behaviour for TA timer handling in SI request procedure and followings are observed and proposed:
Observation1: TA timer should be stopped when contention resolution is completed for RA procedure triggered for SI request to avoid miss-alignment between UE and gNB on when to start TA timer.
Observation2: It results in waste of DL radio resources if UE stops TA timer immediately upon contention resolution for RA procedure triggered by SI request since gNB may transmit Msg4 blindly.

Proposal: When contention based RA procedure for SI request is completed, UE stops TA timer after ACK for the Msg4 is transmitted. 
The corresponding CR to TS38.321 based on [3] is provided in Annex.
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5.2
Maintenance of Uplink Time Alignment

RRC configures the following parameters for the maintenance of UL time alignment:

-
timeAlignmentTimer (per TAG) which controls how long the MAC entity considers the Serving Cells belonging to the associated TAG to be uplink time aligned.

The MAC entity shall:

1>
when a Timing Advance Command MAC CE is received, and if a NTA (as defined in TS 38.211 [8]) has been maintained with the indicated TAG:

2>
apply the Timing Advance Command for the indicated TAG;

2>
start or restart the timeAlignmentTimer associated with the indicated TAG.

1>
when a Timing Advance Command is received in a Random Access Response message for a Serving Cell belonging to a TAG:

2>
if the Random Access Preamble was not selected by the MAC entity among the contention-based Random Access Preamble:

3>
apply the Timing Advance Command for this TAG;

3>
start or restart the timeAlignmentTimer associated with this TAG.

2>
else if the timeAlignmentTimer associated with this TAG is not running:

3>
apply the Timing Advance Command for this TAG;

3>
start the timeAlignmentTimer associated with this TAG;

3>
when the Contention Resolution is considered not successful as described in subclause 5.1.5; or

3>
when the Contention Resolution is considered successful for the SI request as described in subclause 5.1.5, after UE transmits HARQ feedback for MAC PDU including UE Contention Resolution Identity MAC control element:

4>
stop timeAlignmentTimer associated with this TAG.

2>
else:

3>
ignore the received Timing Advance Command.

1>
when a timeAlignmentTimer expires:

2>
if the timeAlignmentTimer is associated with the PTAG:
3>
flush all HARQ buffers for all Serving Cells;

3>
notify RRC to release PUCCH for all Serving Cells, if configured;

3>
notify RRC to release SRS for all Serving Cells, if configured;

3>
clear any configured downlink assignments and configured uplink grants;

3>
consider all running timeAlignmentTimers as expired;
3>
maintain NTA (defined in TS 38.211 [8]) of all TAGs.

2>
else if the timeAlignmentTimer is associated with an STAG, then for all Serving Cells belonging to this TAG:
3>
flush all HARQ buffers;

3>
notify RRC to release PUCCH, if configured;

3>
notify RRC to release SRS, if configured;

3>
clear any configured downlink assignments and configured uplink grants;

3>
maintain NTA (defined in TS 38.211 [8]) of this TAG.

When the MAC entity stops uplink transmissions for an SCell due to the fact that the maximum uplink transmission timing difference between TAGs of the MAC entity or the maximum uplink transmission timing difference between TAGs of any MAC entity of the UE is exceeded, the MAC entity considers the timeAlignmentTimer associated with the SCell as expired.

The MAC entity shall not perform any uplink transmission on a Serving Cell except the Random Access Preamble transmission when the timeAlignmentTimer associated with the TAG to which this Serving Cell belongs is not running. Furthermore, when the timeAlignmentTimer associated with the pTAG is not running, the MAC entity shall not perform any uplink transmission on any Serving Cell except the Random Access Preamble transmission on the SpCell.
	End of change
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