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1. Introduction

	RAN2#101bis LS [1]
Observation 3: 

Msg.3 TB size larger than 56 bits for NR has a risk of reducing the coverage of Msg.3 PUSCH compared to LTE Msg.3 PUSCH


This contribution is to discuss potential issue for RAN1 not supporting enough uplink grant in RAR for CCCH SDU in cell edge case.
2. Discussion

In last meeting, RAN1 informs RAN2 about possible Msg3 size for supporting same cell coverage as LTE. The possible Msg3 size will be 56bits. Based on the LS[1], RAN2 had a RRC message size reduction discussion [2] for RRCResumeRequest, RRCConnectionRequest, and RRCReestablishmentRequest. In the discussion, it is conclude that RRCConnectionRequest, and RRCReestablishmentRequest could be reduced to 56bits long. However, the RRC resume request may still be 72bits long. 
Assume network cannot always provide 72bits long uplink grant in RAR. Issues are observed and needed to be handled. The issue related to user plane will be what’s the UE ID in Msg3. According to 38.321, the UE will decide the UE ID part in Msg3 based on whether the transmission is made for CCCH logical channel. However, the condition check is not clear for the case that CCCH SDU cannot be included into Msg3. If the Msg3 is not made for CCCH logical channel for this condition, the UE could not include C-RNTI MAC CE due to no valid C-RNTI. On the contrary, if the Msg3 is made for CCCH logical channel for this condition, the Msg3 has no UE ID due to the CCCH SDU not being included. As consequence, the Msg3 will not have UE ID for contention resolution if the RAR cannot provide enough uplink grant for accommodating CCCH SDU. Since no UE ID will be included, the random access procedure will fail. And the random access procedure is totally power waste.
Observation: If the uplink grant in RAR is not enough for accommodating the CCCH SDU triggering this RA procedure, the RA will fail due to no UE ID for contention resolution. 
For solving the issue, a UE should ensure that the CCCH SDU can be included in Msg3 before transmitting Msg3. There could be two alternatives:
Alt. 1. A UE should only use an uplink grant in a RAR if the uplink grant can accommodate the CCCH SDU
Alt. 2. A UE should not select and transmit a preamble if the preamble belongs to a preamble group associated with message size less than CCCH SDU 

Compared with Alt.1 and Alt.2, the latter could prevent unnecessary preamble transmissions and the former could accelerate power ramping. In our view, we slightly prefer the alt.2.
Proposal: A UE should not select and transmit a preamble if the preamble belongs to a preamble group associated with message size less than the pending CCCH SDU.
3. Conclusion

Based on the analysis of this document, we have following proposals:
Observation: If the uplink grant in RAR is not enough for accommodating the CCCH SDU triggering this RA, the RA will fail due to no UE ID for contention resolution. 
Proposal: A UE should not select and transmit a preamble if the preamble belongs to a preamble group associated with message size less than the pending CCCH SDU.
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5. Text proposal

Alt.1
5.1.4
Random Access Response reception

Once the Random Access Preamble is transmitted and regardless of the possible occurrence of a measurement gap, the MAC entity shall:

1>
if the contention-free Random Access Preamble for beam failure recovery request was transmitted by the MAC entity:

2>
start the ra-ResponseWindow configured in BeamFailureRecoveryConfig at the first PDCCH occasion as specified in TS 38.213 [6] from the end of the Random Access Preamble transmission;

2>
monitor the PDCCH of the SpCell for response to beam failure recovery request identified by the C-RNTI while ra-ResponseWindow is running.

1>
else:

2>
start the ra-ResponseWindow configured in RACH-ConfigCommon at the first PDCCH occasion as specified in TS 38.213 [6] from the end of the Random Access Preamble transmission;

2>
monitor the PDCCH of the SpCell for Random Access Response(s) identified by the RA-RNTI while the ra-ResponseWindow is running.

1>
if notification of a reception of a PDCCH transmission is received from lower layers; and

1>
if PDCCH transmission is addressed to the C-RNTI; and

1>
if the contention-free Random Access Preamble for beam failure recovery request was transmitted by the MAC entity:

2>
consider the Random Access procedure successfully completed.

1>
else if a downlink assignment has been received on the PDCCH for the RA-RNTI and the received TB is successfully decoded:

2>
if the Random Access Response contains a MAC subPDU with Backoff Indicator:

3>
set the PREAMBLE_BACKOFF to value of the BI field of the MAC subPDU using Table 7.2-1.

2>
else:

3>
set the PREAMBLE_BACKOFF to 0 ms.

2>
if the Random Access Response contains a MAC subPDU with Random Access Preamble identifier corresponding to the transmitted PREAMBLE_INDEX (see subclause 5.1.3):

3>
consider this Random Access Response reception successful.

2>
if the Random Access Response reception is considered successful:

3>
if the Random Access Response includes a MAC subPDU with RAPID only, and the transmitted PREAMBLE_INDEX is included in the MAC subPDU:

4>
consider this Random Access procedure successfully completed;

4>
indicate the reception of an acknowledgement for the SI request to upper layers.

3>
else:

4>
apply the following actions for the Serving Cell where the Random Access Preamble was transmitted:

5>
process the received Timing Advance Command (see subclause 5.2);

5>
indicate the preambleReceivedTargetPower and the amount of power ramping applied to the latest Random Access Preamble transmission to lower layers (i.e. (PREAMBLE_POWER_RAMPING_COUNTER – 1) × preamblePowerRampingStep);

5>
if the Serving Cell for the Random Access procedure is SRS-only SCell:

6>
ignore the received UL grant.

5>
else:

6>
process the received UL grant value and indicate it to the lower layers.

4>
if the Random Access Preamble was not selected by the MAC entity among the contention-based Random Access Preamble(s):

5>
consider the Random Access procedure successfully completed.

4>
else:

5>
set the TEMPORARY_C-RNTI to the value received in the Random Access Response;

5>
if this is the first successfully received Random Access Response within this Random Access procedure:

6>
if the transmission is not being made for the CCCH logical channel:

7>
indicate to the Multiplexing and assembly entity to include a C-RNTI MAC CE in the subsequent uplink transmission.
7> obtain the MAC PDU to transmit from the Multiplexing and assembly entity and store it in the Msg3 buffer
6>
else if the transmission is made for the CCCH logical channel and the received uplink grant can accommodate the CCCH SDU

7> obtain the MAC PDU to transmit from the Multiplexing and assembly entity and store it in the Msg3 buffer
Alt.2
5.1.2
Random Access Resource selection

The MAC entity shall:

1>
if the Random Access procedure was initiated for beam failure recovery (as specified in subclause 5.17); and

1>
if the contention-free Random Access Resources for beam failure recovery request associated with any of the SSBs and/or CSI-RSs have been explicitly provided by RRC; and

1>
if at least one of the SSBs with SS-RSRP above rsrp-ThresholdSSB amongst the associated SSBs or the CSI-RSs with CSI-RSRP above cfra-csirs-DedicatedRACH-Threshold amongst the associated CSI-RSs is available:

2>
select an SSB with SS-RSRP above rsrp-ThresholdSSB amongst the associated SSBs or a CSI-RS with CSI-RSRP above cfra-csirs-DedicatedRACH-Threshold amongst the associated CSI-RSs;

2>
set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the selected SSB or CSI-RS from the set of Random Access Preambles for beam failure recovery request.

1>
else if the ra-PreambleIndex has been explicitly provided by either PDCCH or RRC; and

1>
if the ra-PreambleIndex is not 0b000000; and

1>
if contention-free Random Access Resource associated with SSBs or CSI-RSs have not been explicitly provided by RRC:

2>
set the PREAMBLE_INDEX to the signalled ra-PreambleIndex.

1>
else if the contention-free Random Access Resources associated with SSBs have been explicitly provided by RRC and at least one SSB with SS-RSRP above rsrp-ThresholdSSB amongst the associated SSBs is available:

2>
select an SSB with SS-RSRP above rsrp-ThresholdSSB amongst the associated SSBs;

2>
set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the selected SSB.

1>
else if the contention-free Random Access Resources associated with CSI-RSs have been explicitly provided by RRC and at least one CSI-RS with CSI-RSRP above cfra-csirs-DedicatedRACH-Threshold amongst the associated CSI-RSs is available:

2>
select a CSI-RS with CSI-RSRP above cfra-csirs-DedicatedRACH-Threshold amongst the associated CSI-RSs;

2>
set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the selected CSI-RS.

1>
else:

2>
if at least one of the SSBs with SS-RSRP above rsrp-ThresholdSSB is available:

3>
select an SSB with SS-RSRP above rsrp-ThresholdSSB.

2>
else:

3>
select any SSB.

2>
if Msg3 has not yet been transmitted:

3>
if Random Access Preambles group B exists; and

3>
if the potential Msg3 size (UL data available for transmission plus MAC header and, where required, MAC CEs) is greater than ra-Msg3SizeGroupA and the pathloss is less than PCMAX (of the Serving Cell performing the Random Access Procedure) – preambleReceivedTargetPower – msg3-DeltaPreamble – messagePowerOffsetGroupB:

4>
select the Random Access Preambles group B.

3>
else if Random Access Preambles group B doesn’t exist; or Random Access Preambles group B exists and size of CCCH SDU (if any) is less than ra-Msg3SizeGroupA:

4>
select the Random Access Preambles group A.

