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Introduction
From RAN2#107bis

Agreements:
1. 2-step RACH resources can only be configured on SpCell
2. The 2-step RACH resources can be configured on a BWP where 4-step CBRA resources are not configured.  In that case we will not have 4-step switch.   
3. The PDCCH triggered 2-step CFRA RACH will not be supported in Rel-16
4. The 2-step CBRA for SpCell BFR is supported in Rel-16.  


Agreements:
1. Introduce preambles group A and B for 2-step RACH.
2. Apply the same selection formulas to select between 2-step preambles group A and B as specified for 4-step in Rel-15. For the purpose of data threshold, ra-MsgASizeGroupA parameter can be introduced.  
3. [bookmark: _Hlk23169555]Support configuration where fallback from 2-step RA to 4-step RA is not allowed
4. TB size offered in UL grant in the Msg2 RAR in 4-step RACH shall be the same as the TB size offered for payload transmission in MsgA in 2-step RACH; otherwise, the UE behavior is not defined (i.e. it is up to UE implementation).  Rebuilding is not supported in the specification (i.e. it is up to UE implementation).
5. If switching to 4-step RACH is expected to be supported, then support network configuration where the same TB sizes offered for 2-step RACH preamble groups are the same with those of 4-step RACH preamble groups.  
6. No UE specific RNTI will be designed for 2-step RACH in case CCCH SDU was included in MsgA.
7. Confirm the Working Assumption: SRB RRC messages of multiple UEs cannot be multiplexed in same MsgB (i.e. same MAC PDU).
8. RAN2 will work on specifying a new RA-RNTI design for msgB 

	

[bookmark: _Ref525832169]Discussion
[bookmark: _Toc23943294][bookmark: _Toc23943320][bookmark: _Toc23943332][bookmark: _Toc23944809]Fallback and switching behavior
When it comes to fallback and switching some definitions could be beneficial for the sake of the discussions. Fallback indicates the UE action when the network responds to a MsgA transmission with a fallbackRAR which causes the UE to send a Msg3. Switching on the other hand is when the UE switches to 4-step random access procedures, for instance when the maximum number of MsgA transmissions has been reached. When the UE switches to 4-step RA, it starts with 4-step RA preamble transmission while in case of fallback to 4-step RA, it will start with a msg3 transmission. 
Fallback behavior
When the UE does a fallback, it has already tried to transmit msgA at least once. This can be exploited to enhance performance by using soft combining when transmitting msg3. In this case, a different redundancy version (RV) is preferred between the initial transmission and retransmission of msgA PUSCH, the RV used for the 2nd transmission can be signalled in the fallbackRAR considering that multiple fallbackRARs may be multiplexed in one PDSCH.
[bookmark: _Toc23961451][bookmark: _Toc24055120]The redundancy version of msg3 scheduled by fallbackRAR is configured in fallbackRAR.
The 2-bit RV information would be added in the Fallback MAC sub-PDU, probably requiring the addition of an extra byte.

Switching behavior
As agreed in RAN2#107, a new parameter controlling the maximum number of MsgA attempts is introduced. The intention of this parameter is to control how many attempts on MsgA that the UE does on 2-step RA resources. The action on upon reaching the maximum number of attempts depends on the use case and the configurations. In essence, there could be said to be two different cases; 1) when 2-step RA and 4-step RA are configured for the BWP and 2) when 2-step RA only is configured for the BWP. 
In 1) the natural behavior would be that the UE switches and attempts on 4-step RA resources. However, there could be cases where 2-step RA and 4-step RA are configured on a BWP but where switching is still not supported. This could for instance be the case when there are applications that are not tolerant to high delays.
[bookmark: _Toc23944798][bookmark: _Toc23961452][bookmark: _Toc24055121]Allow configurations where switching to 4-step RA is not supported even when 2-step RA and 4-step RA are configured in the BWP.

Reporting to upper layers
[bookmark: _Hlk23248964]A related question is what the UE behavior should be when the msgA transmission counter hits “N”, the maximum allowed msgA transmission attempts. In the 4-step procedure, a Random Access problem is indicated to the upper layers and the UE can initiate the RLF procedure. We believe that it is sensible to report failure to higher layers also in case of the 2-step RA procedure. However, in case the UE switches to the 4-step procedure, the UE should not initiate RLF procedure. Further, the indication should inform upper layers that the problem is for the 2-step procedure and we believe this should be reported also if the UE switches to the 4-step procedure. The reason for this is that it may be useful information for the network to know if UEs experience difficulties to perform the 2-step procedure. As pointed out in the LS response R2-1912009, there can be performance differences between preambles of 2-step and 4-step procedures and therefore it may not be obvious to the gNB that UEs have difficulties using the 2-step procedure when they have succeeded with the 4-step procedure.
[bookmark: _Toc23847841][bookmark: _Toc23943341][bookmark: _Toc23944799][bookmark: _Toc23961453][bookmark: _Toc23847842][bookmark: _Toc23943342][bookmark: _Toc23944800][bookmark: _Toc23961454][bookmark: _Toc23847843][bookmark: _Toc23943343][bookmark: _Toc23944801][bookmark: _Toc23961455][bookmark: _Toc23251734][bookmark: _Toc23847844][bookmark: _Toc23943344][bookmark: _Toc23944802][bookmark: _Toc23961456][bookmark: _Hlk23231276][bookmark: _Toc24055122]When the maximum number of msgA transmissions is reached, a 2-step Random Access problem is reported to upper layers.
In order to inform the gNB of the 2-step problems, some message transmission from the UE is needed. Several options exist of how to do this. One attractive way would to report this in msg3 of the 4-step RA procedure. However, since it has been agreed not to rebuild msgA to construct msg3, this is not an option.
In LTE, there is a UEInformationRequest/UEInformationResponse procedure which could be reused. However, in LTE this would require the eNB to first send a request for the information. Also, in NR SON Rel.16 WI, work is ongoing to specify RACH reporting using RRC. This framework could be utilized to report 2-step RA failure. 
[bookmark: _Toc23847845][bookmark: _Toc23943345][bookmark: _Toc23944803][bookmark: _Toc23961457][bookmark: _Toc24055123]The UE should inform the gNB using RRC signalling in case it experiences 2-step RA failure.

Switching in case of preamble grouping
As also agreed in RAN2#107bis, configurations where fallback from 2-step RA to 4-step RA is not allowed are also supported. From our understanding, the main motivation for this is that if the used msgA size does not have a corresponding msg3 size, then msg3 would need to be rebuilt from the msgA buffer in case there would be a switch to 4-step. And according to other agreements, rebuilding is not supported in the specification. This would mean that switching after “N” msgA transmissions is only possible in case the msgA size corresponds to either the agreed minimum size (56/72 bits, corresponding to 4-step preamble group A) or the size corresponding to 4-step preamble group B. We do not believe that any signaling is needed to indicate if switching is possible for a specific preamble group, since this can be deduced by the UE from the 2-step and 4-step configurations and the chosen msgA size.
[bookmark: _Toc23944804][bookmark: _Toc23961458][bookmark: _Toc24055124]The UE can deduce that no switching will be supported for a specific preamble group.
If fallback is done via the fallbackRAR, there is no restriction on which msgA sizes that can fallback since the network in this case must give the same size of the msg3 grant as the msgA resource selected by the UE.
[bookmark: _Toc525565501][bookmark: _Toc465844068][bookmark: _Toc465844075][bookmark: _Toc465844076][bookmark: _Toc465844077][bookmark: _Toc465844078][bookmark: _Toc465844079][bookmark: _GoBack]
Conclusion
Based on the discussion in section 2 we propose the following:
Proposal 1	The redundancy version of msg3 scheduled by fallbackRAR is configured in fallbackRAR.
Proposal 2	Allow configurations where switching to 4-step RA is not supported even when 2-step RA and 4-step RA are configured in the BWP.
Proposal 3	When the maximum number of msgA transmissions is reached, a 2-step Random Access problem is reported to upper layers.
Proposal 4	The UE should inform the gNB using RRC signalling in case it experiences 2-step RA failure.
Proposal 5	The UE can deduce that no switching will be supported for a specific preamble group.



