[bookmark: _Hlk512852793]3GPP TSG-RAN WG2 #109 electronic	 R2-2000388 
Elbonia, 24th February – 6th March 2020
		                

Agenda Item:	6.13.2
Source:	Ericsson
Title:	Preamble group selection and 2-step failure reporting
Document for:	Discussion, Decision

Introduction
In this contribution we discuss the preamble grouping and the relations to MsgA PUSCH configurations and the UE actions when the 2-step procedure fails after reaching the maximum number of msgA transmissions. 
The agreements in RAN2#107bis regarding preamble grouping:


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.  

	
Furthermore, in RAN1#99 the following agreements were made regarding preamble grouping and msgA PUSCH configurations:
Agreements:
· For a UE in RRC_IDLE/INACTIVE state, do not support more than 2 msgA PUSCH configurations for Rel.16

Agreements:
· For a UE in RRC_CONNECTED state,
· Support up to two msgA PUSCH configurations in an UL BWP 
· If msgA PUSCH configuration is not configured for the UL BWP, it can follow that of initial BWP.
· (Working Assumption) Reuse the preamble group based method as defined for RRC_IDLE/INACTIVE state.
· FFS: Whether the number of msgA PUSCH configuration(s) should be aligned with that of UEs in RRC RRC_IDLE/INACTIVE state.
To confirm whether PRACH configuration and msgA PUSCH configuration are both BWP specific or cell specific.
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Preamble grouping
In the 4-step RA procedure, the UE is selecting preambles from either Random Access Preambles group A or Random Access Preambles group B (if group B is configured). The UE can select preamble group B to indicate that it has 1) more than certain amount of data in its buffer (more than ra-Msg3SizeGroupA) and 2) a pathloss that is less than a threshold. 
As agreed in RAN2#107bis, preambles group A and B for 2-step RA shall be introduced. In 2-step RA there shall be a one-to-one mapping between a MsgA PUSCH configuration and a preamble group. Given this, the TB-sizes in the MsgA PUSCH configurations are already pre-defined by the MCS and the number of PRBs. The result of this is that the ra-MsgA-SizeGroupA parameter may be redundant given that this already implicitly configured in by the msgA PUSCH allocation. 
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[bookmark: _Toc23943334][bookmark: _Toc23944792][bookmark: _Toc23946930][bookmark: _Toc24015168][bookmark: _Toc24034282][bookmark: _Toc24039389][bookmark: _Toc31631007][bookmark: _Toc31805047][bookmark: _Toc32147291]The logic behind removing the ra-MsgA-SizeGroupA parameter is that the UE should always try to get as much data as possible in msgA and therefore if possible (given pathloss requirements) select preamble group B if the TB size used by preamble group A is not sufficient for the data in the UEs buffer. Since the TB size for msgA would typically be small (56 or 72 bits) to ensure coverage for the necessary transmissions for idle UEs doing initial access, this would mean that connected UEs with larger amount of data than the minimum allocation would be steered to Preamble group B. This would be the case at least on the initial BWP, if connected UEs remain on this BWP. If connected UEs are moved to a different BWP, the options of allocating TB sizes for the preamble groups would be larger.
In case the ra-MsgA-SizeGroupA parameter is kept, there are actually more configuration options. In one case, it is set equal to the TB size used by preamble group A. In this case there is little point in having the parameter since the procedure would be equivalent to the what would be the case if it is not used. Another option is to configure it to a higher value than the TB size used by preamble group A. In this case we would have UEs with more data than can be transmitted in one msgA using the TB size of preamble group A, but who are not allowed to use preamble group B even though they satisfy the pathloss requirements. This option seems to be sub-optimal for theses UEs. 
A possible advantage with the latter configuration, at least if the TBS of preamble group A is small, is that it could be used to spread the UEs more evenly between the preamble groups. However, we believe that this could also be achieved by configuring the pathloss requirement suitably.
In the 4-step procedure, the exact size of grants given by gNB in Preamble group A are not necessarily tied to the ra-Msg3SizeGroupA parameter. A UE selecting preamble group A can always hope for a larger than minimum grant, for example when the UL load is low. In the 2-step procedure this is not the case. Here, the TBS sizes are fixed by the configuration so preventing a UE from selecting preamble group B seems to be a sub-optimal choice. 
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[bookmark: _Hlk23248964]Another question is what the UE behavior should be when the msgA transmission counter hits msgA-TransMax + 1, i.e. the maximum allowed msgA transmission attempts. In the corresponding situation 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 this case when the UE switches to the 4-step procedure, the UE should not initiate RLF procedure. The indication should rather only inform upper layers of a problem for the 2-step procedure which is 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.
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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.
[bookmark: _GoBack]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. 
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Conclusion
In section 2 we made the following observations:
Observation 1	The available MsgA payload sizes are determined using the configured MCS and TBS.
Observation 2	The function of ra-MsgA-SizeGroupA might be redundant given the current configurations.

Based on the discussion in section 2 we propose the following:
Proposal 1	No need for ra-MsgA-SizeGroupA field for preamble grouping in 2-step RA.
Proposal 2	When the maximum number of msgA transmissions is reached, a 2-step Random Access problem is reported to upper layers.
Proposal 3	The UE should inform the gNB using RRC signalling (e.g. using MDT/SON framework) in case it experiences 2-step RA failure.

Text Proposal for Stage 3 specification
The following TP is based on the latest version of the Running MAC CR for 2-step RACH.

Start change
1>	if msgB -ResponseWindow expires, and the Random Access Response Reception has not been considered as successful based on descriptions above:
2>	increment PREAMBLE_TRANSMISSION_COUNTER by 1;
2>	if PREAMBLE_TRANSMISSION_COUNTER = preambleTransMax + 1:
3>	indicate a Random Access problem to upper layers;
3> if this Random Access procedure was triggered for SI request:
4>	consider this Random Access procedure unsuccessfully completed.
2>	if the Random Access procedure is not completed:
3> if msgA-TransMax is configured and PREAMBLE_TRANSMISSION_COUNTER = msgA-TransMax + 1:
	4> indicate a 2-step Random Access problem to upper layers;
4> set the RA_TYPE to 4-stepRA;
4> perform initialization of variables specific to random access type as specified in sub-clause 5.1.1.1;
4> if the Msg3 buffer is empty:
5> obtain the MAC PDU to transmit from the MSGA buffer and store it in the Msg3 buffer;
4> flush HARQ buffer used for the transmission of MAC PDU in the MSGA buffer;
4> discard explicitly signalled contention-free 2-step Random Access Resources;
4> perform the Random Access Resource selection procedure as specified in subclause 5.1.2.
3>	else:
4> select a random backoff time according to a uniform distribution between 0 and the PREAMBLE_BACKOFF;
4>	if the criteria (as defined in clause 5.1.2a) to select contention-free Random Access Resources is met during the backoff time:
5>perform the Random Access Resource selection procedure for 2-step random access (see clause 5.1.2a);
4>	else:
5> perform the Random Access Resource selection procedure for 2-step random access (see subclause 5.1.2a) after the backoff time.
Upon receiving a fallbackRAR, the MAC entity may stop msgB-ResponseWindow once the Random Access Response reception is considered as successful

End change



