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[bookmark: _Ref35586532]Introduction
In RAN2#117e, the following conclusion was given [1]:
Issue B7: Specification of Contention Exempt Short Control Signaling rules applying to Msg1 and MsgA
On B7, companies can bring contributions next time if problems are found.

In this contribution, we give possible impacts analysis of Contention Exempt Short Control Signaling rules applying to Msg1 and MsgA, on the current Msg1/MsgA transmission procedure and LBT failure detection and recover procedure. And a corresponding TP is given at last. 
Discussion
According the current specification [2],
[bookmark: _Toc37296246][bookmark: _Toc46490375][bookmark: _Toc52752070][bookmark: _Toc52796532][bookmark: _Toc90287243]5.21.2	LBT failure detection and recovery procedure
The MAC entity may be configured by RRC with a consistent LBT failure recovery procedure. Consistent LBT failure is detected per UL BWP by counting LBT failure indications, for all UL transmissions, from the lower layers to the MAC entity.
RRC configures the following parameters in the lbt-FailureRecoveryConfig:
-	lbt-FailureInstanceMaxCount for the consistent LBT failure detection;
-	lbt-FailureDetectionTimer for the consistent LBT failure detection;
The following UE variable is used for the consistent LBT failure detection procedure:
-	LBT_COUNTER (per Serving Cell): counter for LBT failure indication which is initially set to 0.
For each activated Serving Cell configured with lbt-FailureRecoveryConfig, the MAC entity shall:
1>	if LBT failure indication has been received from lower layers:
2>	start or restart the lbt-FailureDetectionTimer;
2>	increment LBT_COUNTER by 1;
2>	if LBT_COUNTER >= lbt-FailureInstanceMaxCount:
3>	trigger consistent LBT failure for the active UL BWP in this Serving Cell;
……
That is, if LBT failure indication has been received from lower layers, the timer of lbt-FailureDetectionTimer will be started or restarted, and if the counting number of LBT failure indication is equal or larger than the value of lbt-FailureInstanceMaxCount, LBT failure will be triggered. Otherwise, LBT failure will not be triggered, and the UE will think the channel is not busy. 
However, if Contention Exempt Short Control Signaling rules is applied to Msg1 and MsgA, it can result in some misunderstanding for UE on the channel situation. For example, for an UE in connected state, and consistent number of (lbt-FailureInstanceMaxCount-1) LBT failure indications have been received from lower layer, and then PRACH procedure is triggered, for which Contention Exempt Short Control Signaling rules is applied to Msg1 and MsgA. It is possible that, the actual channel station is busy when Msg1/MsgA is transmitted, but no LBT failure indication is received by MAC, and then no LBT failure will be triggered. In this case, LBT failure detection procedure has not reflected the actual channel situation, and can result in misguidance to UE. 
Observation: Contention Exempt Short Control Signaling rules applying to Msg1 and MsgA may have impact on the LBT detection result, and give misguidance to UE on the actual channel situation. 
To avoid the misguidance of the actual channel situation to UE by Contention Exempt Short Control Signaling rules applying to Msg1 and MsgA, we think some modification on MAC specification is needed. As shown in Appendix, adding a note in 5.1.3 Random Access Preamble transmission that, if Contention Exempt Short Control Signaling rules applying to Msg1 and MsgA is supported, and if the lbt-FailureDetectionTimer is running, the UE should suspend the lbt-FailureDetectionTimer after the Msg1/MsgA transmission, until receiving a PDCCH addressed to the RA-RNTI or the expiry of the ra-ResponseWindow.
Conclusion
In this contribution, we give possible impacts analysis of Contention Exempt Short Control Signaling rules applying to Msg1 and MsgA, on the current Msg1/MsgA transmission procedure and LBT failure detection and recover procedure.  Based on the discussion, the following observation is given:
Observation: Contention Exempt Short Control Signaling rules applying to Msg1 and MsgA may have impact on the LBT detection result, and give misguidance to UE on the actual channel situation.
And the modification with TP to avoid the issue is given in appendix. 
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Appendix
Modification of TS 38.321
========================START OF THE FIRST CHANGE========================

[bookmark: _Toc37296179][bookmark: _Toc46490305][bookmark: _Toc52752000][bookmark: _Toc52796462][bookmark: _Toc90287173]5.1.3	Random Access Preamble transmission
The MAC entity shall, for each Random Access Preamble:
1>	if PREAMBLE_TRANSMISSION_COUNTER is greater than one; and
1>	if the notification of suspending power ramping counter has not been received from lower layers; and
1>	if LBT failure indication was not received from lower layers for the last Random Access Preamble transmission; and
1>	if SSB or CSI-RS selected is not changed from the selection in the last Random Access Preamble transmission:
2>	increment PREAMBLE_POWER_RAMPING_COUNTER by 1.
1>	select the value of DELTA_PREAMBLE according to clause 7.3;
1>	set PREAMBLE_RECEIVED_TARGET_POWER to preambleReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_POWER_RAMPING_COUNTER – 1) × PREAMBLE_POWER_RAMPING_STEP + POWER_OFFSET_2STEP_RA;
1>	except for contention-free Random Access Preamble for beam failure recovery request, compute the RA-RNTI associated with the PRACH occasion in which the Random Access Preamble is transmitted;
1>	instruct the physical layer to transmit the Random Access Preamble using the selected PRACH occasion, corresponding RA-RNTI (if available), PREAMBLE_INDEX, and PREAMBLE_RECEIVED_TARGET_POWER.
1>	if LBT failure indication is received from lower layers for this Random Access Preamble transmission:
2>	if lbt-FailureRecoveryConfig is configured:
3>	perform the Random Access Resource selection procedure (see clause 5.1.2).
2>	else:
3>	increment PREAMBLE_TRANSMISSION_COUNTER by 1;
3>	if PREAMBLE_TRANSMISSION_COUNTER = preambleTransMax + 1:
4>	if the Random Access Preamble is transmitted on the SpCell:
5>	indicate a Random Access problem to upper layers;
5>	if this Random Access procedure was triggered for SI request:
6>	consider the Random Access procedure unsuccessfully completed.
4>	else if the Random Access Preamble is transmitted on an SCell:
5>	consider the Random Access procedure unsuccessfully completed.
3>	if the Random Access procedure is not completed:
4>	perform the Random Access Resource selection procedure (see clause 5.1.2).
The RA-RNTI associated with the PRACH occasion in which the Random Access Preamble is transmitted, is computed as:
RA-RNTI = 1 + s_id + 14 × t_id + 14 × 80 × f_id + 14 × 80 × 8 × ul_carrier_id
where s_id is the index of the first OFDM symbol of the PRACH occasion (0 ≤ s_id < 14), t_id is the index of the first slot of the PRACH occasion in a system frame (0 ≤ t_id < 80), where the subcarrier spacing to determine t_id is based on the value of μ specified in clause 5.3.2 in TS 38.211 [8] for μ = {0, 1, 2, 3}, and for μ = {5, 6}, t_id is the index of the 120 kHz slot in a system frame that contains the PRACH occasion (0 ≤ t_id < 80), f_id is the index of the PRACH occasion in the frequency domain (0 ≤ f_id < 8), and ul_carrier_id is the UL carrier used for Random Access Preamble transmission (0 for NUL carrier, and 1 for SUL carrier).

[bookmark: _GoBack]Note: if Contention Exempt Short Control Signaling rules applying to Msg1 and MsgA is supported, and if the lbt-FailureDetectionTimer is running, the UE should suspend the lbt-FailureDetectionTimer after the Msg1/MsgA transmission, until receiving a PDCCH addressed to the RA-RNTI or the expiry of the ra-ResponseWindow.
=========================END OF THE FIRST CHANGE=========================
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