Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN WG2 Meeting #103	Tdoc R2-1811620
[bookmark: _GoBack]Gothenburg, Sweden, 20th – 24th August 2018	Revision of R2-1810084

Agenda Item:	10.3.1.4.3
Source:	Ericsson
Title:	UE switch from CBRA to CFRA and possible issues
Document for:	Discussion, Decision

1	Introduction
Possible issues when a UE switches from CBRA to CFRA during an ongoing Random Access procedure were discussed at previous RAN2#1807 AH meeting. This contribution discusses these possible issues further.
[bookmark: _Ref178064866]2	Discussion
In NR, there is a possibility for a UE to switch from CBRA to CFRA during an ongoing Random Access procedure. This can happen e.g. during HO, where the UE is configured with CFRA resources but at the time of Random Access resource selection, there is no SSB above the selection threshold. In this case the UE will fall back to CBRA resources where it is possible to select any SSB. If the CBRA fails contention resolution (if e.g. the selected SSB does not give sufficient quality), the UE will do a new Random Access resource selection which now may lead to successful SSB selection and CFRA. The switch from CBRA to CFRA is only applicable to UEs in RRC connected mode.
In [1], it was claimed that the UE will not transmit the Message 3 in this case since it has already been submitted by upper layers and stored in the Msg3 buffer. According to 38.321, the HARQ buffer is flushed when contention resolution fails but the MAC PDU is still stored in the Msg3 buffer. When the Random Access procedure continues and a new RAR is received, the MAC PDU is already stored in the Msg3 buffer, irrespective of if it is a new CBRA or a CFRA. 
When the grant is received in the new RAR, the UE will deliver the uplink grant and the associated HARQ information to the HARQ entity. In 38.321-f20 Section 5.4.2.1, it is stated that (with important parts highlighted)
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;
4>	instruct the identified HARQ process to trigger a new transmission;

Hence, the MAC PDU from the Msg3 buffer will be obtained for transmission. 
The issue in this case is that the new grant size may be different from the original grant size for which the MAC PDU was originally generated. This would not be expected to happen in case that both the first and second grant are obtained for CBRA as it can be assumed that the network would always issue the same grant size for CBRA (within Random Access Preamble group A and Random Access Preamble group B, respectively). However, different grant sizes are not ruled out according the specification.
So, the question is if there are situations where the network would issue different size of grants for CFRA and CBRA. In general, this cannot be precluded. In case that grants for CFRA differ from grants for CBRA, the grants for CBRA would be expected to be smaller as these would need to cater for UEs in bad coverage situations. Also, there are CFRA use cases i.e. HO, where the network would benefit from additional information such as BSR and PHR, why a larger grant in this case may be beneficial.
[bookmark: _Toc516749019][bookmark: _Toc521576615]There are cases where the RAR grant for CFRA could be larger than for CBRA.
[bookmark: _Toc521576616]The cases where the RAR grant for CFRA is smaller than for CBRA are error cases.
Proposals of how to avoid ambiguities resulting from different grant sizes are discussed in [1] and [2].
In, [1] it is proposed to not allow fallback from CBRA to CFRA. This would avoid the problem of different grant size for CBRA and CFRA altogether.
In [2] it is proposed that when both CFRA and CBRA are configured, the UE is mandated to use preamble group A. This would also implicate that the CFRA should be of the same size as for preamble group A.
Both these approaches limit the usefulness of CFRA. In [1] it would limit the use of CFRA since it is not allowed once CBRA has failed contention resolution. This is disadvantageous since with the CFRA the UE is known to the gNB and it can tailor the grant size accordingly to allow BSR and PHR reporting in Msg3.
Also in [2] there are limitations to CFRA in that the grant size for CFRA is limited to the same the grant size as for CBRA, this also limits the flexibility to tailor the grant size to allow BSR and PHR reporting in Msg3.
It is our belief that the extra flexibility in grant size possible with CFRA should be kept as far as possible. Further, it is an important principle that the UL grants should not be wasted. Nor should data be lost or delayed, so the UE actions when receiving a different size grant should be clarified.
The case that can be expected where the grant in the RAR is larger than the MAC PDU in the Msg3 buffer can be easily handled by the UE. A straightforward solution is that the UE rebuilds the MAC PDU by appending a MAC sub PDU with padding to fill up the new TB format according to the rules for how to build a MAC PDU. Depending on the grant size, the UE may also include padding BSR in addition to padding bits.
[bookmark: _Toc517184107][bookmark: _Toc516749023][bookmark: _Toc517184077][bookmark: _Toc517184108][bookmark: _Toc517288050][bookmark: _Toc521576621]The UE should rebuild the MAC PDU if the CFRA grant is larger than the original CBRA grant.
The case where the new CFRA grant would be smaller than the original grant issued for CBRA should be avoided by the gNB and could be considered as an error case which should not be specified in Rel-15. In the handover case, the Msg3 containing the Handover complete message is transmitted using RLC-AM, and retransmissions can be handled by RLC. A CR is provided in R2-1811621.
[bookmark: _Toc521576622]The case when the CFRA grant is smaller than the original CBRA grant can be left unspecified.

Conclusion
In the previous sections we made the following observations: 
Observation 1	There are cases where the RAR grant for CFRA could be larger than for CBRA.
Observation 2	The cases where the RAR grant for CFRA is smaller than for CBRA are error cases.


Based on the discussion in the previous sections we propose the following:
Proposal 1	The UE should rebuild the MAC PDU if the CFRA grant is larger than the original CBRA grant.
Proposal 2	The case when the CFRA grant is smaller than the original CBRA grant can be left unspecified.
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