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1	Introduction
[bookmark: _GoBack]There has been good progress in the 2-step RACH WI [1]. During the stage 3 discussions [2], there seems to be still a couple of open issues to close. In this contribution, we review these issues and provide our views. 
2	Discussion
Based on discussions in RAN2 #107 meeting and the email discussions that follow [2] [3], we list the potential open issues for 2-step RACH in the following table, and discuss them in the remainder of this section. 
Potential open issues of 2-step RACH
	No.
	Issue

	#1
	How to distinguish msg2 and msgB: RNTI and search space design aspects

	#2
	Whether 2-step random access resource can be configured on a BWP without 4-step RA resource

	#3
	Same counter or different counter for 2s/4s rach

	#4
	Msg3 buffer or new buffer dedicated to 2s rach

	#5
	Whether backoff should be applied when there is a switch from 2-step random access to 4-step random access

	#6
	Rach procedure completion for asyn + UL data case, i.e., TAC MAC CE alone or TAC MAC CE + UL grant

	#7
	Whether UE keeps monitoring msgB after reception of fallbackRAR



Issue #1	How to distinguish msg2 and msgB: RNTI and search space design aspects
Previously RAN2 agreed that msgB and msg2 are not multiplexed in the same MAC PDU. One motivation of such way forward is to have a clear separation between msg2 and msgB reception, which lowers the UE complexity. 
In the discussions [2], the calculation of RNTI for msgB is left for FFS.
Previously, RAN1 made the following agreement
	· The c_init for msgA PUSCH scrambling is at least derived based on a RNTI, preamble index, and/or n_ID (which can be  cell ID or configurable, to be FFS).
· FFS details of the RNTI



Therefore, RAN2 can assume there is new RNTI, i.e., msgB-RNTI, which is used for PUSCH scrambling, as well as for addressing the msgB PDCCH. The detailed calculation of this RNTI is for RAN1 to decide. 
It seems possible that in some cases the msgB-RNTI collides with RA-RNTI of 4-step RACH. If so, network configures different search spaces for msgB and msg2 reception. There seems no need at this stage to consider any further mechanism in RAN2. 
Proposal 1	msgB-RNTI is used for PUSCH scrambling and to address msgB PDCCH.
Proposal 2	RAN2 assume the RAN1 design allows separation of msg2 and msgB reception. Further details of msgB-RNTI calculation and search space design aspects are up to RAN1.
Proposal 3	RAN2 send LS to RAN1 on the Proposal 1 and 2. 

Issue #2	Whether 2-step random access resource can be configured on a BWP without 4-step RA resource
In a typical case it is possible for nework to configure 2-step and 4-step RACH resources/variables separately in a given BWP. RAN2 has agreed there is no need to reexecute RA selection criteria upon fallback failure (i.e if reception of msg3 fails).  So upon reception of fallbackRAR, there seems to be no restriction that 2-step RACH configuration need to be available in the current BWP. However, for the case of “fallback after N times” it needs further discussions. Based on the current stage 3 discussions, it seems simpler if we assume both 2-step and 4-step RACH are configured for the selected BWP. One more aspect is that if a BWP only contains 2-step RACH resources, it is not possible for legacy UE to conduct RACH procedure there. This limits the motivation of further enhancement, which means simple mechiansim is prefereable.With these discussions we have the following proposal. 
Proposal 4	In Rel-16, 2-step RACH resource is only configured on a BWP with 4-step RA resource.

Issue #3	Whether 2-step and 4-step RACH use the same counter or different counters
We discuss separately on the two counters, i.e., 
-	PREAMBLE_TRANSMISSION_COUNTER;
-	PREAMBLE_POWER_RAMPING_COUNTER;
For PREAMBLE_TRANSMISSION_COUNTER (transmission counter for simplicity), combied with preambleTransMax, it controls the maximum number of RACH attempts. Although we introduce fallback from 2-step to 4-step RACH, it seems unnecessary to change the existing procedure, which may impact the overall latency performance of related procedures. Network can configure preambleTransMax values for 2-step and 4-step RACH, and which preambleTransMax should be used is decided by the selected RA type in the initialization stage. When fallback to 4-step RACH after N times, the transmission counter for 4-step RACH shall start with that of the 2-step RACH.

Proposal 5	Network configures preambleTransMax for 2-step and 4-step RACH, and preambleTransMax for 2-step is appied when 2-step RACH is selected.
Proposal 6	In case of “fallback after N times”, the PREAMBLE_TRANSMISSION_COUNTER  for 4-step RACH shall start with that of the 2-step RACH. 
For the power ramping counter the considerations may be a bit different, as 2-step RACH and 4-step RACH may use different physical resources and thus has different link performance. It seems reasonable to have separate parameters for power ramping for them. However, it seems this can be decided in RAN1. 
Proposal 7	RAN2 send the agreement (if any) on RACH transmission counter to RAN1. RAN2 consult RAN1 whether separate counters are used for power ramping for different RACH types. 

Issue #4 Msg3 buffer or new buffer dedicated to 2s rach
Considering the fallback case, it seems simpler to reuse Msg3 buffer for 2-step RACH. One case to clarify is the BFR report by contention based 2-step RACH. This depends on RAN2’s further discussions on BFR based on 2-step RACH. 
Proposal 8	RAN2 assume that 2-step RACH reuse Msg3 buffer. FFS if there is any issue for BFR based on contention based 2-step RACH. 

Issue #5 Whether backoff should be applied when there is a switch from 2-step random access to 4-step random access 
As we assume separate resources are configured for 2-step and 4-step RACH, it seems not necessary to apply a backoff period in case of rach type switching. 
Proposal 9	Backoff is not applied when UE fallback from 2-step to 4-step after attempt to re-transmit msgA for “N” times. 

Issue #6 Rach procedure completion for the asyn + UL data case, i.e., TAC MAC CE alone or TAC MAC CE + UL grant
During the email discussions [2] there are suggestions to add one more case of RACH procedure completion, i.e., TAC MAC CE + UL grant when asyn + UL data. As it is possible that TAC MAC CE is sent alone or together with UL grant, this seems implemention choices on the network side. Therefore, it seems for this case we can still use TAC MAC CE as RACH completion condition. 
Proposal 10	No new RACH completion condition for asyn+UL data case. 

Issue #7 Whether UE keeps monitoring msgB after reception of fallbackRAR
Previously RAN2 agreed on the following
· For MsgA with C-RNTI or CCCH SDU, upon receiving fallbackRAR corresponding to random access preamble transmitted by UE, UE may stop monitoring PDCCH addressed to msgB-RNTI.
This issue was raised again in the discussions [2]. This seems not a critical issue, as it seems RAN2’s common view that UE is not required to keep monitoring msgB upon reception of fallbackRAR. The only issue is do we explicitly capture in the spec that UE shall stop this monitoring. Given that we have a “may” behaviour in 4-step RACH, it seems OK to have it in 2-step RACH. 
Proposal 11	If no consensus to specify other behaviour, the UE is not required to monitor msgB upon reception of fallbackRAR. 

3	Summary
In this contribution, we discuss on the remaining open issues of 2-step RACH. The following proposals are made. 
Proposal 1	msgB-RNTI is used for PUSCH scrambling and to address msgB PDCCH.
Proposal 2	RAN2 assume the RAN1 design allows separation of msg2 and msgB reception. Further details of msgB-RNTI calculation and search space design aspects are up to RAN1.
Proposal 3	RAN2 send LS to RAN1 on the Proposal 1 and 2. 
Proposal 4	In Rel-16, 2-step RACH resource is only configured on a BWP with 4-step RA resource.
Proposal 5	Network configures preambleTransMax for 2-step and 4-step RACH, and preambleTransMax for 2-step is appied when 2-step RACH is selected.
Proposal 6	In case of “fallback after N times”, the PREAMBLE_TRANSMISSION_COUNTER  for 4-step RACH shall start with that of the 2-step RACH. 
Proposal 7	RAN2 send the agreement (if any) on RACH transmission counter to RAN1. RAN2 consult RAN1 whether separate counters are used for power ramping for different RACH types. 
Proposal 8	RAN2 assume that 2-step RACH reuse Msg3 buffer. FFS if there is any issue for BFR based on contention based 2-step RACH. 
Proposal 9	Backoff is not applied when UE fallback from 2-step to 4-step after attempt to re-transmit msgA for “N” times. 
Proposal 10	No new RACH completion condition for asyn+UL data case. 
Proposal 11	If no consensus to specify other behaviour, the UE is not required to monitor msgB upon reception of fallbackRAR. 
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