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1	Introduction
In the previous RAN2#102 meeting, the issue of switching from CBRA (Contention Based Random Access) to CFRA (Contention Free Random Access) during a single RA (Random Access) procedure was briefly discussed:
R2-1806919	Discussion on Random Access Preamble selection for Handover	ASUSTeK	discussion	Rel-15	38.321	NR_newRAT-Core
· Google think that this was discussed before and it was agreed to leave to UE impl. 
· LG think that at CFRA success the HARQ buffer is cleared but the message can be retransmitted acc to RLC-AM. Lenovo agrees. ASUStek think only HARQ buffer is flushed. Ericsson think the message is still available in MAC in the MSG3 buffer and the UE can use the message for thransmission after successful CFRA
· Chair: not clear that there is an issue, possibly something to clarify. 
Noted

In this contribution, this issue is discussed further and it is observed there are indeed some side effects with the current design.
2	Discussion
2.1	LTE principle
In LTE, the issue of different size of grants provided by the NW for Msg3 transmission was discussed. As such it was seen an unlikely scenario given that this happens only with CBRA, hence, the handling was left to UE implementation by specifying the following note into TS 36.321:
	NOTE:	If within a Random Access procedure, an uplink grant provided in the Random Access Response for the same group of Random Access Preambles has a different size than the first uplink grant allocated during that Random Access procedure, the UE behavior is not defined.



It should be noted that such a note does not currently exist in the TS 38.321. Also, given that LTE always allocates CFRA resource in the whole cell for the UE, no switching from CFRA to CBRA, or vice versa, happens within one RA procedure.
2.2	NR principle
Unlike LTE, NR UE may end up switching between CFRA and CBRA based on the selected beam for each RA resource selection as NW is expected to allocate CFRA resources only to subset of the beams in a cell. Even though CFRA is prioritized, even the switching from CBRA to CFRA may happen in case the UE is moving (e.g., as probable in HO scenario). If the UE first applies CFRA and then switches to CBRA, no issues are foreseen as Msg3 is only generated during the first CBRA attempt (as for CFRA, the RA procedure is already successful by receiving the Msg2 from the NW).
However, when the UE applies CBRA and then switches to CFRA, the Msg3 has been generated and according to the TS 38.321 it shall also be transmitted with CFRA:
	1.	Upon completion of the RA procedure, the HARQ buffer is flushed but not the Msg3 buffer:
	[bookmark: _Toc510431864]5.1.6	Completion of the Random Access procedure
Upon completion of the Random Access procedure, the MAC entity shall:
1>	discard explicitly signalled contention-free Random Access Resources except contention-free Random Access Resources for beam failure recovery request, if any;
1>	flush the HARQ buffer used for transmission of the MAC PDU in the Msg3 buffer.



2.	In the HARQ Entity, in case UL grant is received in a RAR and there is a MAC PDU in the Msg3 buffer, the MAC PDU is obtained from the Msg3 buffer:
	[bookmark: _Toc510431872][bookmark: _Toc510431874]5.4	UL-SCH data transfer
5.4.2	HARQ operation
[bookmark: _Toc510431875]5.4.2.1	HARQ Entity
(…)
For each uplink grant, the HARQ entity shall:
1>	identify the HARQ process associated with this grant, and for each identified HARQ process:
2>	if the received grant was not addressed to a Temporary C-RNTI on PDCCH, and the NDI provided in the associated HARQ information has been toggled compared to the value in the previous transmission of this TB of this HARQ process; or
2>	if the uplink grant was received on PDCCH for the C-RNTI and the HARQ buffer of the identified process is empty; or
2>	if the uplink grant was received in a Random Access Response; or
2>	if the uplink grant is part of a bundle of the configured uplink grant, and may be used for initial transmission according to subclause 6.1.2.3 of TS 38.214 [7], and if no MAC PDU has been obtained for this bundle:
3>	if there is a MAC PDU in the Msg3 buffer and the uplink grant was received in a Random Access Response:
4>	obtain the MAC PDU to transmit from the Msg3 buffer.
3>	else:
4>	obtain the MAC PDU to transmit from the Multiplexing and assembly entity, if any;
3>	if a MAC PDU to transmit has been obtained:
4>	deliver the MAC PDU and the uplink grant and the HARQ information of the TB to the identified HARQ process;
(…)



Observation 1: If MAC PDU exists in a Msg3 buffer, it is obtained even in case of CFRA procedure.
In the above case, if the grant provided in response to CFRA preamble transmission is equal in size to the grant provided earlier in response to CBRA preamble transmission, the MAC PDU in Msg3 buffer can naturally be transmitted in the provided grant. However, as there are two different preamble groups defined and as NW does not know if the UE even attempted CBRA before CFRA, it is not possible for the NW to know which size of grant should be provided to the UE to avoid the issue with different grant size from the MAC PDU in Msg3 buffer. Hence, it is expected the issue with different Msg3 grant sizes will be much more frequent in NR than it was in LTE.
Observation 2: The issue with different Msg3 grant sizes is much more frequent in NR than it was in LTE.
Given the observation 2 and the fact that the MAC PDU in the Msg3 buffer would usually multiplex at least a segment of the HO complete command (RRCReconfigurationComplete), it is desirable not to lose such data and delay the completion of the HO procedure (as RLC level re-transmission would be required).
2.3	Solution options
In R2-1806919, it was proposed to disallow usage of CFRA after the first attempt with CBRA preamble during a RA procedure. Such an approach seems quite radical and would lead to wastage of allocated CFRA resources completely, e.g., in case a beam with only CBRA possibility is selected first in the RA procedure.
Observation 3: Disallowing the usage of CFRA after the first attempt with CBRA would lead to wastage of allocated CFRA resources.
It seems more straightforward to limit the usage of preamble group for CBRA attempt to group A in case the RA procedure involves the possibility of using also CFRA resources. By means of this, the NW can always provide the same size of grant in response to CFRA preamble transmission with Msg3 grant in response to CBRA preamble transmission. In principle, if using always group A is considered too restrictive, more NW flexibility could be enabled by being able to configure which group to use by the UE.
Proposal: For RA procedure provided with CFRA resources, in case of CBRA preamble transmission the UE shall apply preambles from preamble group A.
3	Conclusions
In this contribution the issue of switching from CBRA to CFRA during one RA procedure is discussed and it is observed such an issue will happen in NR more frequently than it was in LTE. The following proposal is made to overcome the issue:
Proposal: For RA procedure provided with CFRA resources, in case of CBRA preamble transmission the UE shall apply preambles from preamble group A.
[bookmark: _GoBack]The corresponding CR is provided in [1].
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