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The scope of this email discussion summary covers following agenda items.
6.20.1 RRM requirements
6.20 work plan (RRM part)

The sub topics are as follows.
· RRM requirements for 2-step RACH
· Impact of 2-step RACH to other RRM requirements
· Work plan for RRM requirements



Topic #1: 2-step RRM requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003393
	Nokia, Nokia Shanghai Bell
	Observation 1: Major differences exist in between the 4-step and the 2-step RACH procedures that should be included as RRM requirements. These include the UE behaviour when transmitting MsgA, which includes a PUSCH, and the behaviour after receiving a MsgB. The MsgB may contain successRAR, fallbackRAR, and backoff indicators. An overview of the differences is shown in Table 1.
Observation 2: Different terminologies are being used by RAN1 and RAN2 to distinguish the normal 4-step and the new 2-step RACH procedures.  RAN1 adopts the terms Type-1 and Type-2 random access procedures. RAN2 adopts the terms 4-step RA procedure and 2-step RA procedure.
Proposal 1: RAN4 to adopt the terminology adopted by RAN2 and distinguish the random-access procedures by calling them “4-step RA procedure” and “2-step RA procedure”.
Proposal 2: RAN4 to consider the introduction of the 2 step RACH procedure in a new clause 6.2.2.3 to TS 38.133 as in the Draft CR R4-2003394.
Observation 3: The procedures NR handover, RRC re-establishment, and RRC connection release with redirection have timing requirement that depend on the uncertainty related to the first available PRACH occasion on the target cell.
Observation 4: Timing uncertainty of PRACH occasions is defined based on the mapping between PRACH configuration period and SS/PBCH block to PRACH occasion association period, which is not changed for the 2-step RACH procedure.
Proposal 3: The timing requirements for the NR handover, RRC re-establishment, and RRC connection release with redirection procedures should be kept unchanged.

	R4-2003965
	NEC
	Proposal 1: RAN4 to agree that there is no impact of 2-step RACH on NR handover, RRC re-establishment and RRC connection release with re-direction.  
Proposal 2: RAN4 to create new clause 6.2.2.3 to describe 2-step RACH requirements, where 6.2.2.2 is maintained only for 4-step RACH requirements.
Proposal 3: RAN4 to define UE behaviour for transmission of MSGA, for reception of MSGB (Success RAR and Fallback RAR) for CBRA and CFRA. 

	R4-2004022
	Ericsson
	Proposal: RAN4 introduces the RRM requirements for 2-step RACH procedure by creating new clause 6.6.2.3. 

	R4-2004116
	ZTE
	Proposal 1: RRM requirements for 2-step RACH is necessary to be specified. 
Proposal 2: Create new clause 6.2.2.3 to TS 38.133 for the 2-step RACH requirements. 
Proposal 3: RRM requirements are specified for both contention-based and contention-free 2-step RACH procedures.
Proposal 4: General RRM requirements for 2-step RACH procedures are specified as in Table below.
	
	Requirements

	General 
	Power accuracy requirements
Selection between 4-step RACH and 2-step RACH
Switch to 4-step RACH after maximum number of MsgA transmissions



Proposal 5: RRM requirements contention-based 2-step RACH procedures are specified as in Table below.
	
	Requirements

	Correct behavior when transmitting MsgA
	Random access preamble selection capability
MsgA transmission capability

	Correct behavior when receiving MsgB
	MsgA re-transmission after receiving Backoff indicator
MSG3 transmission as in 4-step RACH after receiving Fallback RAR
Stop monitoring MsgB response and send ACK after receiving Success RAR

	Correct behavior when not receiving MsgB
	Random access resource selection



Proposal 6: RRM requirements contention-free 2-step RACH procedures are specified as in Table below.
	Scenarios
	Requirements

	Correct behavior when transmitting MsgA
	Random access preamble selection and transmission capability for SSB based

	Correct behavior when receiving MsgB
	Random access resource selection if random access is not successful
Stop monitoring MsgB response if random access is successful

	Correct behavior when not receiving MsgB
	Random access resource selection



Proposal 7: No impact to other RRM measurement requirements due to 2-step RACH.


	R4-2004413
	Ericsson
	· Observation#1: SSB to PRACH occasion associated periods, which impact handover delay requirements for HO to target NR cell, are the same for 2-step and 4-step RACH. 
· Proposal #1: The existing handover delay requirements for HO to target NR cell in TS 38.133 and TS 36.133 are also applicable for 2-step RACH. 
· Observation#2: During RRC re-establishment by the time of RA to the target cell target NR cell’s SS-RSRP, used for selection between 2-step and 4-step RACH, is L1-filtered. 
· Proposal #2: The existing RRC re-establishment delay requirements for RRC re-establishment to target NR cell in TS 38.133 are also applicable for 2-step RACH. 
· Proposal #3: The existing RRC release with redirection delay requirements for RRC release to target NR cell in TS 38.133 are also applicable for 2-step RACH. 
· Observation#3: The use of 2-step or 4-step RACH does not impact the availability of SSB at least once every 160 ms in the reference NR cell used for deriving UE initial transmission timing for sending RACH. 
· Proposal #4: The existing UE transmit timing requirements (Te) in TS 38.133 are also applicable for 2-step RACH. 
· Proposal #5: The existing NR PSCell addition delay requirements in NR-DC and EN-DC PSCell addition defined in TS 38.133 and TS 36.133 respectively are also applicable for 2-step RACH. 


	R4-2004808
	Qualcomm
	Observation 1: RAN2 has defined 2-step CFRA procedure only for HO scenario. Also, RAN1 UE feature session is discussing to generate a separate UE capability feature for 2-step CFRA
Observation 2: In both 4-step HO and 2-step HO scenarios, UE will have to detect (for blind HO) and track a new cell. The only difference between 4-step HO and 2-step HO, in terms of defining requirements, lies in deriving the interruption uncertainty to acquire a Msg1 or MsgA occasion.
Observation 3: In 4-step RACH, interruption uncertainty is the minimum time period that guarantees the presence of a valid RACH occasion. In Rel-15, this time period is equal to SSB-to-RACH association period.
Observation 4: In HO based on 2-step RACH, interruption uncertainty should be defined as the minimum time period that guarantees the presence of a valid msgA-PRACH and msgA-PUSCH occasion in the new cell. According to 38.213, this minimum time period is equal to the SSB-to-PRACH association pattern period.
Observation 5: According to RAN2 agreements, network must configure 2 step CBRA resources if it configures 2 step CFRA resources. 
· UE selects 2 step CFRA over 2 step CBRA if RSRP of SSBs is above a certain threshold.
· Otherwise, UE switches to 2-step CBRA.

Proposal 1: RRM requirements for 2-step CFRA are only defined during handover scenario.
· For 2-step CFRA, requirements are only defined till UE’s first msgA transmission.
Proposal 2: RRM requirements are specified for different stages of 2-step CBRA procedures.
· RRM requirements for fallbackRAR and successRAR are also defined.
Proposal 3: In handover based on 2-step RACH, interruption uncertainty is defined in the following way:
“TIU is the interruption uncertainty in acquiring the first available msgA-PRACH  and msgA-PUSCH occasion in the new cell. TIU can be up to the summation of PRACH association pattern period and 10 ms. PRACH association pattern period is defined according to TS 38.213.”
Proposal 4: RAN4 performance tests should ensure that the RSRP of the SSB that has been assigned for 2-step CFRA during handover always remains above the network configured threshold to select CFRA resources.

	R4-2003394
	Nokia, Nokia Shanghai Bell
	Draft CR to TS 38.133: introducing 2-step RACH core requirements

	R4-2003966
	NEC
	draft CR to TS 381.33 v16.3.0: on UE behaviour for contention based 2-step RACH

	R4-2004118
	ZTE
	draft CR to 38.133 on 2-step RACH RRM requirements



Open issues summary
RRM requirements for 2-step RACH
Issue 1-1-1: How to specify 2-step RACH RRM requirements 
· Proposals
· Option 1 
· Create new clause 6.2.2.3 in TS38.133 to capture the 2-step RACH RRM requirements. 

· Recommended WF:   
· Create new clause 6.2.2.3 in TS38.133 to capture the 2-step RACH RRM requirements

Issue 1-1-2: Terminology for differentiating 4-step RACH and 2-step RACH in TS 38.133 
· Proposals
· Option 1 
· “4-step RA procedure” and “2-step RA procedure”
· Option 2 
· “4-step RACH” and “2-step RACH”

· Recommended WF:   
· FFS 

Issue 1-1-3: RRM requirements for 2-step RACH 
· Proposals
· Option 1 
· RRM requirements are specified for both contention-based and contention-free 2-step RACH. 

· Recommended WF:   
· RRM requirements are specified for both contention-based and contention-free 2-step RACH. 

Issue 1-1-4: Scenarios for specifying UE behaviour for contention-based 2-step RACH
· Proposals
· Option 1 
· Correct behavior when transmitting MsgA
· Correct behavior when receiving MsgB
· Correct behavior when not receiving MsgB

· Recommended WF:   
· Option 1

Issue 1-1-5: UE behaviour to be specified when receiving MsgB for contention-based 2-step RACH
· Proposals
· Option 1 
· UE behavior after receiving Backoff indicator
· UE behavior after receiving Fallback RAR
· UE behavior after receiving Success RAR

· Recommended WF:   
· Option 1

Issue 1-1-6: How requirements to be specified for contention-free 2-step RACH
· Proposals
· Option 1 
· RRM requirements for 2-step CFRA are specified for entire procedures
· Correct behavior when transmitting MsgA
· Correct behavior when receiving MsgB
· Correct behavior when not receiving MsgB
· Option 2 
· RRM requirements for 2-step CFRA are only defined during handover scenario.
· For 2-step CFRA, requirements are only defined till UE’s first msgA transmission.

· Recommended WF:   
· Option 1
· Note: Although the 2-step CFRA is only applicable to handover, the requirements should be specified for all the procedures of 2-step CFRA. 

Impact of 2-step RACH to other RRM requirements 
Issue 1-2-1: Impact to handover requirements
· Proposals
· Option 1
· The existing handover delay requirements for HO to target NR cell in TS 38.133 and TS 36.133 are also applicable for 2-step RACH
· No change on existing requirements
· Option 2 
· In handover based on 2-step RACH, interruption uncertainty is defined in the following way:
· “TIU is the interruption uncertainty in acquiring the first available msgA-PRACH  and msgA-PUSCH occasion in the new cell. TIU can be up to the summation of PRACH association pattern period and 10 ms. PRACH association pattern period is defined according to TS 38.213.”

· Recommended WF:   
· FFS

Issue 1-2-2: Impact to other RRM requirements
The other RRM requirements including:
RRC Re-establishment to NR
RRC connection release with redirection to NR
UE transmit timing
PSCell addition in NR-DC
PSCell addition in EN-DC
· Proposals
· Option 1
· The existing requirements in TS 38.133 and TS 36.133 are also applicable for 2-step RACH
· No change on existing requirements

· Recommended WF:   
· Option 1

Work plan for RRM requirements
Issue 1-3-1: Work plan for RRM requirements for 2-step RACH
· Proposals
· Agree the work plan for RRM requirements for 2-step RACH in R4-2004117

· Recommended WF:   
· TBD

Companies views’ collection for 1st round 
Open issues 
Issue 1-1-1: How to specify 2-step RACH RRM requirements
	Company
	Comments

	ZTE
	Agree to the WF

	NEC
	Agree to the recommended WF

	Nokia, Nokia Shanghai Bell
	We agree with WF (Option 1), create new clause 6.2.2.3
In our opinion, and as described in Proposal 2 of R4-2003393, we believe a separate clause would result in a clearer description of the 2-step RACH RRM requirements



	Qualcomm
	We agree with the recommended WF.

	Ericsson
	Support the recommended WF.

	Intel
	Support recommended WF



Issue 1-1-2: Terminology for differentiating 4-step RACH and 2-step RACH in TS 38.133 
	Company
	Comments

	ZTE
	Option 2 is preferable.  It is more appropriate for RAN4 requirements.

	NEC
	Option 2 is preferable.

	Nokia, Nokia Shanghai Bell
	We agree with Option 1, adopt the terminology “4-step RA procedure” and “2-step RA procedure”
In our opinion, and as described in Proposal 1 of R4-2003393, we believe that harmonizing the terminology to the RAN2 specification. However, there was a minor mistake in the proposal. RAN2 adopts “2-step RA type” and not “2-step RA procedure”. 



	Qualcomm
	Option 2 is preferable.

	Ericsson
	We prefer to follow RAN2 terminology; ‘2-step RA type’ and ‘4-step RA type’.

	Intel
	We believe it is better to align terminology across working groups.



Issue 1-1-3: RRM requirements for 2-step RACH 
	Company
	Comments

	ZTE
	Agree to the WF

	NEC
	Agree to the recommended WF

	Nokia, Nokia Shanghai Bell
	We agree with WF (Option 1), RRM requirements are specified for both contention-based and contention-free 2-step RACH



	Qualcomm
	We agree with the recommended WF.

	Ericsson
	Support the recommended WF.

	Intel
	Agree with the recommended WF.



Issue 1-1-4: Scenarios for specifying UE behaviour for contention-based 2-step RACH
	Company
	Comments

	ZTE
	Agree to the WF

	NEC
	Agree to the recommended WF

	Nokia, Nokia Shanghai Bell
	We agree with WF (Option 1).
Specification for UE behavior when transmitting MsgA, receiving MsgB and not receiving MsgB need to be specified. 



	Qualcomm
	We agree with the recommended WF.

	Ericsson
	Support Option 1.

	Intel
	Agree with the recommended WF.



Issue 1-1-5: UE behaviour to be specified when receiving MsgB for contention-based 2-step RACH
	Company
	Comments

	ZTE
	Agree to the WF

	NEC
	In 4-step RACH requirements of 38.133, there is no UE ehavior defined for Backoff indicator.  
We think for 2-step RACH also no need to define UE behavior after receiving Backoff indicator. 
Therefore we would like to propose adding option 2 and collect other company views.

Option 2:
· UE behavior after receiving Fallback RAR
· UE behavior after receiving Success RAR


	Nokia, Nokia Shanghai Bell
	We agree with WF (Option 1).
Specification for UE behavior when receiving each type of random-access response contained in MsgB need to be specified. 



	Qualcomm
	We agree with the recommended WF.

	Ericsson
	Support Option 1. 
One comment for BI. According to RAN2 procedure, if UE receives neither fallbackRAR nor successRAR within the response window, the UE considers the MsgA attempt to be failed and does back off operation based on the backoff indicator if received in MsgB.
We would like to confirm ‘the UE behavior after Backoff indicator’ will specify this behavior.

	Intel
	We agree with the recommended WF.



Issue 1-1-6: How requirements to be specified for contention-free 2-step RACH
	Company
	Comments

	ZTE
	Agree to the WF

	NEC
	Agree to the recommended WF

	Nokia, Nokia Shanghai Bell
	We agree with WF (Option 1).
The behavior after receiving MsgB also has to be specified. Even on handover, the UE has to decode MsgB to acquire the TAC MAC TCE, and determine if the response is a successRAR or a fallbackRAR.
The specification for the 4-step RACH also include the requirements after receiving Msg3 for the Random access procedure in clause 6.2.2.2.2.2 of 38.133. We do not see any reason to skip the description after receiving MsgB as suggested in option 2.  



	Qualcomm
	We are OK to compromise with the recommended WF. 

	Ericsson
	Support Option 1.

	Intel
	We support the recommended WF.



Issue 1-2-1: Impact to handover requirements
	Company
	Comments

	ZTE
	Option 1. 
From handover requirements point of view it is enough that uncertainty is only related to first available msgA RACH occasion. The transmission of msgA PUSCH is guaranteed by other procedures and requirements.

	NEC
	We have same view as ZTE. Support option 1

	Nokia, Nokia Shanghai Bell
	We agree with Option 1.
In option 2 it is not clear why to increase the interruption uncertainty from the timing of the first RACH occasion to the first MsgA PUSCH occasion. 
The 4-step RACH will have an uncertainty for the Msg3 transmission as well, but this is not specified. Additionally, the whole 2-step RACH procedure is supposed to be faster than the 4-step procedure, which would result in reduced interruption time in relation to when using the 4-step procedure. 



	Qualcomm
	We support option 2 but we are OK to modify it a bit so that other companies can investigate it further.
Reason for supporting option 2:
One of the major differences between 2-step RACH and 4-step RACH is that UE will transmit msgA, instead of Msg1 in 2-step RACH. If we are only defining the HO requirement of 2-step RACH based on Msg1, then it is not clear what this requirement is testing on top of 4-step RACH tests. Hence, during HO, the entire msgA transmission should be tested instead of just Msg1.
We are not proposing to delay 2-step RACH procedure, at all. In any practical 2-step RACH handover, UE will have to transmit both msgA-PRACH and msgA-PUSCH to the target cell. According to the following text of 38.213, SSB-RACH association pattern period is the minimum time during which UE is guaranteed to find a valid msgA-PUSCH in 2-step RACH.


“A PUSCH occasion for PUSCH transmission is defined by a set of frequency resources, time resources, and is associated with a DMRS configuration, from a number  of DMRS configurations provided by msgA-DMRS-Configuration.
A consecutive number of  preamble indexes from valid PRACH occasions in a slot
-	first, in increasing order of preamble indexes within a single PRACH occasion
-	second, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions
-	third, in increasing order of time resource indexes for time multiplexed PRACH occasions within a PRACH slot
are mapped to a valid PUSCH occasion
-	first, in increasing order of frequency resource indexes  for frequency multiplexed PUSCH occasions
-	second, in increasing order of DMRS indexes within a PUSCH occasion, where a DMRS index  is determined first in an ascending order of a DMRS port index and second in an ascending order of a DMRS sequence index [4, TS 38.211]
-	third, in increasing order of time resource indexes  for time multiplexed PUSCH occasions within a PUSCH slot
-	fourth, in increasing order of indexes for PUSCH slots
where ,  is a total number of preambles in valid PRACH occasions per association pattern period, and  is a total number of valid sets of PUSCH occasions per association pattern period multiplied by the number of DMRS indexes per valid PUSCH occasion. “
Besides, current RAN4 requirements for 4-step RACH assume that UE is expected to find a valid PRACH resource within SSB-RACH association period. This is certainly true for Msg1 of 4-step RACH. But, we are not sure if this is applicable for msgA-PRACH of 2-step RACH when separate PRACH occasions are configured between 4-step and 2-step RACH. This needs to be investigated further.
Modified proposal:

We propose the following regarding this topic:

“The handover delay requirements for 2-step RACH includes interruption uncertainty in acquiring the first available valid msgA-PRACH and valid msgA-PUSCH occasion in the new cell.
· Value of interruption uncertainty is FFS.”

	Ericsson
	Option 1. For Option 2, in our understanding, both 4-step RA type and 2-step RA type need to acquire the first available PRACH occasion in the new cell in the case of handover. We don’t think the interruption uncertainly TIU need to consider PUSCH which is transmitted after PRACH in MsgA.

	Intel
	We support option 1. The end of handover delay should be the first available PRACH occasion.



Issue 1-2-2: Impact to other RRM requirements
The other RRM requirements including:
RRC Re-establishment to NR
RRC connection release with redirection to NR
UE transmit timing
PSCell addition in NR-DC
PSCell addition in EN-DC
	Company
	Comments

	ZTE
	Agree to the WF

	NEC
	Agree to recommended WF

	Nokia, Nokia Shanghai Bell
	Agree to the WF (Option 1)
As described in Observation 3, Observation 4, and Proposal 3 of R4-2003393, we believe other RRM requirements are not impacted by the 2-step RACH, since they all depend on the timing uncertainty to the first available PRACH occasion, and this is not changed for the 2-step RACH procedure.

	Ericsson
	Support the recommended WF in principle. 
But clarification is needed that the existing RRM requirements (e.g., Handover) apply for both 2-step RA type and 4-step RA type.

	Intel
	Agree with the recommended WF




	Qualcomm
	We agree that the existing requirements for “UE transmit timing” in TS 38.133 and TS 36.133 are applicable for 2-step RACH.
For other RRM requirements that include PRACH transmission, we do not see the motivation of introducing these requirements for 2-step RACH if we are only testing UE’s msgA-PRACH transmission. Up to msgA-PRACH transmission, there is hardly any difference between the procedure of msg1 transmission and msgA-PRACH transmission. 

Besides, current RAN4 requirements for 4-step RACH assume that UE is expected to find a valid PRACH resource within SSB-RACH association period. This is certainly true for Msg1 or 4-step RACH. But, we are not sure if this is applicable for msgA-PRACH of 2-step RACH when separate PRACH occasions are configured between 4-step and 2-step RACH. This needs to be investigated further.
Hence, we propose to study further whether to define RRM requirements for the following items:

1. RRC Re-establishment to NR
2. RRC connection release with redirection to NR
3. PSCell addition in NR-DC
4. PSCell addition in EN-DC







Issue 1-3-1: Work plan for RRM requirements for 2-step RACH
	Company
	Comments

	ZTE 
	Agree to the WF plan.

	Nokia, Nokia Shanghai Bell
	Agree to the WF (Option 1)
As described in Observation 3, Observation 4, and Proposal 3 of R4-2003393, we believe other RRM requirements are not impacted by the 2-step RACH, since they all depend on the timing uncertainty to the first available PRACH occasion, and this is not changed for the 2-step RACH procedure.



	Ericsson
	In principle, RAN4#94-bis-e (this meeting) is the first meeting to discuss RRM core requirements for 2-step RACH. We are not sure companies are ready to discuss draft CR. We suggest this meeting focuses to reach consensus, and the corresponding CR is discussed in RAN4#95-e. 





CRs/TPs comments collection
Initial comments on the draft CRs are welcome.
	CR/TP number
	Comments collection

	R4-2003394
	ZTE:
Prefer to use 2-step RACH and 4-step RACH.

In section 6.2.2.3, the following requirements are needed.
The UE shall select the type of random access at initiation of the random access procedure based on network configuration, as specified in clause 5.1.1 in TS 38.321.
The UE shall switch to 4-step RACH if the preamble transmission counter has reached msgA-TransMax if configured, as specified in Clause 5.1.4a in TS38.321 [7].

For CBRA
Section 6.2.2.3.1.4, 6.2.2.3.1.5 and 6.2.2.3.1.6 is not applicable to 2-step RACH.

For CFRA
Beam failure recovery is not supported for 2-step RACH
CSI-RS based RACH is still under discussion.

	
	Qualcomm:
For 2 step RACH SUL
In our understanding, RAN1 UE feature list is discussing optional UE capability for 2-step RACH SUL. Hence, we propose not to define this requirement for 2-step RACH SUL at this point.
For CFRA
Same comment as ZTE for CFRA.
2-step CFRA is not supported for BFR-RACH in Rel-16. 
CSI-RS based 2-step CFRA is being discussed in RAN1.
The paragraphs focusing on these two topics should be removed for the time being.

	
	

	R4-2003966
	ZTE:
In section 6.2.2.3, the following requirements are needed.
The UE shall select the type of random access at initiation of the random access procedure based on network configuration, as specified in clause 5.1.1 in TS 38.321.
The UE shall switch to 4-step RACH if the preamble transmission counter has reached msgA-TransMax if configured, as specified in Clause 5.1.4a in TS38.321 [7].

For CBRA, prefer not to use sub-sections.
For CFRA no requirements in the CR.

NEC:
For CBRA, we used subsections because fallbackRAR and successRAR are part of MSGB.  That way requirements can be placed like this
· Correct behavior when transmitting MsgA (6.2.2.3.1.1)
· Correct behavior when receiving MsgB (6.2.2.3.1.2)
· UE behavior after receiving Fallback RAR (6.2.2.3.1.2.1)
· UE behavior after receiving Success RAR  (6.2.2.3.1.2.2)
· Correct behavior when not receiving MsgB (6.2.2.3.1.3)

Requirements for “The UE shall switch to 4-step RACH if the preamble transmission counter has reached msgA-TransMax if configured, as specified in Clause 5.1.4a in TS38.321 [7]. “ is provided in 6.2.2.3.1.2.2 of our draftCR

	
	Nokia: 
To review after decision on issue 1-1-2 the terminology.
In clause 6.2.2.1 some introduction to the 2 types of RACH and how they can be chosen is necessary. 
Title of clauses 6.2.2.2.1 and 6.2.2.2.2 do not need to specify RACH type, enough on 6.2.2.
Clause 6.2.2.3 needs the definition of MsgA PUSCH power, and fallback to 4-step can be described together with the maximum number of preamble transmissions. 
6.2.2.3.1.1 needs the description of MsgA PUSCH occasion.  


	
	

	R4-2004118
	Nokia: 
To review after decision on issue 1-1-2 the terminology.
In clause 6.2.2.1 some introduction to the 2 types of RACH and how they can be chosen is necessary. 
Clause 6.2.2.3, the decision of the RACH type is described here, but could also be moved to 6.2.2.1
In clauses 6.2.2.3.1.1 and 6.2.2.3.2.1 if msA-SSB-SharedRO-MaskIndex is not configured, ra-ssb-OccasionMaskIndex is used instead
6.2.2.3.2.2 misses the description of the different types of MsgB.

	
	Qualcomm:
For 2 step RACH SUL
In our understanding, RAN1 UE feature list is discussing optional UE capability for 2-step RACH SUL. Hence, we propose not to define this requirement for 2-step RACH SUL at this point.


	
	




Summary for 1st round 
Open issues 
	
	Status summary 

	Sub-topic #1-1
RRM requirements for 2-step RACH
	Tentative agreements:
· Create new clause 6.2.2.3 in TS38.133 to capture the 2-step RACH RRM requirements.
· RRM requirements are specified for both contention-based and contention-free 2-step RACH.
· Scenarios for specifying UE behaviour for contention-based 2-step RACH
· Correct behavior when transmitting MsgA
· Correct behavior when receiving MsgB
· Correct behavior when not receiving MsgB

· UE behaviour to be specified when receiving MsgB for contention-based 2-step RACH
· UE behavior after receiving Fallback RAR
· UE behavior after receiving Success RAR
· FFS UE behavior regarding Backoff indicator

· Scenarios for specifying UE behaviour for contention-free 2-step RACH
· Correct behavior when transmitting MsgA
· Correct behavior when receiving MsgB
· Correct behavior when not receiving MsgB

Candidate options:
Issue 1-1-2: Terminology for differentiating 4-step RACH and 2-step RACH in TS 38.133 
· Option 1 (Nokia, Ericsson, Intel)
· “4-step RA type” and “2-step RA type”
· Option 2 (ZTE, Qualcomm, NEC)
· “4-step RACH” and “2-step RACH”

Recommendations for 2nd round:
Further discussion Issue 1-1-2
FFS UE behavior regarding Backoff indicator

	Sub-topic #1-2
Impact of 2-step RACH to other RRM requirements 
	Tentative agreements:
· The existing UL transmit timing requirements in TS 38.133 and TS 36.133 are applicable for both 4-step RACH and 2-step RACH

Candidate options:
Issue 1-2-1: Impact to handover requirements
· Option 1 (ZTE, NEC, Nokia, Ericsson, Intel)
· The existing handover delay requirements for HO to target NR cell in TS 38.133 and TS 36.133 are also applicable for 2-step RACH
· Option 2 (Qualcomm)
· The handover delay requirements for 2-step RACH includes interruption uncertainty in acquiring the first available valid msgA-PRACH and valid msgA-PUSCH occasion in the new cell.
· Value of interruption uncertainty is FFS

Issue 1-2-2: Impact to other RRM requirements
The other RRM requirements including:
RRC Re-establishment to NR
RRC connection release with redirection to NR
PSCell addition in NR-DC
PSCell addition in EN-DC
· Option 1 (ZTE, NEC, Nokia, Ericsson, Intel)
· The existing requirements in TS 38.133 and TS 36.133 are applicable for both 4-step RACH and 2-step RACH
· Option 2 (Qualcomm)
· FFS if the existing requirements in TS 38.133 and TS 36.133 are also applicable for 2-step RACH

· FFS if clarification in the spec is needed if existing RRM requirements are applicable to both 4-step RACH and 2-step RACH

Recommendations for 2nd round:
Further discussion on Issue 1-2-1 and 1-2-2
FFS if clarification in the spec is needed if existing RRM requirements are applicable to both 4-step RACH and 2-step RACH

	Sub-topic #1-3
Work plan for RRM requirements
	Tentative agreements:
· Agree the work plan
· Whether draft CR can be endorsed depending on discussion on draft CR. 

Note: The deadline for the core part of 2-step RACH, as agreed in RANP#87e, are by June 2020. The CRs have to be ready in RAN4 May meeting. Draft CR is necessary in this meeting. The work plan has to be aligned with agreed time budget.

Recommendations for 2nd round:
Confirm the above tentative agreements



Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	WF on 2-step RACH RRM requirements
	ZTE




CRs/TPs
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2003394
	Nokia volunteer to work on the draft CR. Thanks for the effort. The draft CR is to be revised to capture collected comments in the 1st round

	R4-2003966
	To be merged to 3394

	R4-2004118
	To be merged to 3394




Discussion on 2nd round 
Open issues 
Any further comments to tentative agreements?
	Company
	Comments

	
	



Issue 1-1-2: Terminology for differentiating 4-step RACH and 2-step RACH in TS 38.133 
· Option 1 (Nokia, Ericsson, Intel)
· “4-step RA type” and “2-step RA type”
· Option 2 (ZTE, Qualcomm, NEC)
· “4-step RACH” and “2-step RACH”
Any further comments or compromise on Issue 1-1-2?
	Company
	Comments

	Ericsson
	Option 1. We prefer to use RAN2 definition. Since ‘4-step RACH’ or ‘2-step RACH’ are not used by RAN1/RAN2, RAN4 RRM spec need to define it. If RAN4 use ‘4-step RA type’ or ‘2-step RA type’, we only need to refer to RAN2 spec. 

	ZTE
	Option 2. Even RAN1 and RAN2 had different terminology. Option 2 is more aligned with requirements in current spec related to RACH.

	Nokia
	Option 1:

We still believe the best is to use the same terminology as other groups. 
RAN2 had extensive discussion on the topic, and RAN1 is discussing currently at RAN1 100-e-bis if it should adopt RAN2 terminology as well. 

	NEC
	Option 2 is preferable; however, option 1 is also OK with us.

	Qualcomm
	Option 2 is preferable; but we are OK with option 1, as well.



UE behaviour regarding Backoff indicator
	Company
	Comments

	ZTE
	The requirements for 4-step RACH is as follows.
The UE shall again perform the Random Access Resource selection procedure defined in clause 5.1.2 in TS 38.321 [7], and transmit with the calculated PRACH transmission power when the backoff time expires if no Random Access Response is received within the RA Response window defined in clause 5.1.4 in TS 38.321 [7].
We think similar requirements should be specified for 2-step RACH

	Nokia
	38.133 implicitly defined the backoff indicator on 6.2.2.2.1.3 with the text copied above by ZTE. 
Since clause 5.1.4 in TS 38.321 specifies how the backoff indicator is used to set the preamble backoff. The same holds for 2-step RACH MsgB reception in clause 5.1.4a. 
Therefore, we also believe that similar requirements should be specified for 2-step RACH.

	NEC
	We are OK with defining UE behaviour regarding backoff indicator. 

	Qualcomm
	Backoff indicator is supported in 2 step RACH. So, we are OK to support it.



Issue 1-2-1: Impact to handover requirements
· Option 1 (ZTE, NEC, Nokia, Ericsson, Intel)
· The existing handover delay requirements for HO to target NR cell in TS 38.133 and TS 36.133 are also applicable for 2-step RACH
· Option 2 (Qualcomm)
· The handover delay requirements for 2-step RACH includes interruption uncertainty in acquiring the first available valid msgA-PRACH and valid msgA-PUSCH occasion in the new cell.
· Value of interruption uncertainty is FFS
	Company
	Comments

	Ericsson
	Option 1

	ZTE
	Even for option 2, the uncertainty is the same as option 1 because msgA-PUSCH occasion is based on msgA-PRACH occasion and configuration. It is no point to include msgA-PUSCH in the uncertainty of delay requirements. 
Option 1 is enough is 2-step RACH.

	Nokia
	We agree with Option 1 
Considering Qualcomm’s comments from the first round, we still think it is enough to define the interruption uncertainty up to the first available MsgA PRACH. If we would define the interruption time up to the MsgA PUSCH as in Option 2, we think that the impact to requirements on clause A.6 would have a much larger impact in order to include the test parameters for both 2-step and 4-step RACH. On the other hand, if we take Option 1 as baseline, the tests in A.6 would already cover both procedure types with maybe only few clarification notes.  

	NEC
	We are still support option 1.   
In our understanding, in RAN4, we are following the first message to target cell as the endpoint of handover delay. We think same convention applies here also.

	Qualcomm
	Considering majority view, we are OK to compromise to option 1 for progress.



Issue 1-2-2: Impact to other RRM requirements
The other RRM requirements including:
RRC Re-establishment to NR
RRC connection release with redirection to NR
PSCell addition in NR-DC
PSCell addition in EN-DC
· Option 1 (ZTE, NEC, Nokia, Ericsson, Intel)
· The existing other RRM requirements in TS 38.133 and TS 36.133 are applicable for both 4-step RACH and 2-step RACH
· Option 2 (Qualcomm)
· FFS if the existing other RRM requirements above in TS 38.133 and TS 36.133 are also applicable for 2-step RACH
	Company
	Comments

	Ericsson
	Option 1

	ZTE
	At least contention-based 2-step RACH are applicable in the above scenarios. Therefore corresponding requirements should be specified and existing requirements for 4-step RACH is applicable to 2-step RACH. So option 1.

	Nokia
	Option 1



	NEC
	Option 1. Due to reason mentioned for Issue 1-2-1

	Qualcomm
	Considering majority view, we are OK to compromise to option 1 for progress.



If clarification in the spec is needed if existing RRM requirements are applicable to both 4-step RACH and 2-step RACH
	Company
	Comments

	Ericsson
	Yes. 

	ZTE
	Slightly prefer no clarification in existing requirements in current spec.

	Nokia
	If option 1 is agreed in Issues 1-2-1 and 1-2-1 a clarification is needed. 

	NEC
	We are OK with adding clarification. But we do not have strong view. 

	Qualcomm
	We prefer no clarification in existing requirements in current spec.
As mentioned before, option 1 of previous two issues do not introduce any new requirements for the UE and we will not need to define any new tests for the UE in these cases. So, no additional clarification is necessary.




CRs/TPs comments collection
R4-2005360 is the revision of R4-2003394. Comments collected in the 1st round should be addressed in the revision. 
Any further comments to the revision?
	CR/TP number
	Comments collection

	R4-2005360
	Ericsson: (Editorial comments)
6.2.2.1: better to add reference if it is agreed to use RAN2 terminology like ” Two types of procedure are defined for the random access, the 4-step RA type and the 2-step RA type [7].
Draft CR uses both ‘4-step RACH’ and ‘4-step RA type’. After the decision, it should be fixed. 
6.2.2.3.1.2/6.2.2.3.2.2, It looks the reference is wrong. It should be: 
The UE may stop monitoring for MsgB, when the UE has successfully received the PDCCH addressed to UE as specified in clause 8.2A in TS 38.213 [3] containing a successRAR MAC or a fallbackRAR MACsubPDU as described in clause 5.1.4a in TS38.321 [7].

	
	ZTE:
Some changes in our CR are not captured in the revision.
e.g. in section 6.2.2.3.2.2
Considering msgA based S1 request and 2-step CFRA for BFR are not supported in Rel-16, I guess we can remove all the “Other SI request.”
Beam recovery behaviour as we commented in the 1st round.
Also for contention based 2-step RACH, the UE behaviour is not aligned with our CR.
Terminology is still under discussion. 
It feels like companies may need more time to check.

	
	Huawei, HiSilicon
We think a section for 2-step RA SUL is needed similar as for 4-step RA in 6.2.2.2.3.
We understand 2-step RA SUL is already introduced in RAN1/2, and what is currently under discussion in RAN1 is whether it is optional or mandatory, but that should not impact the RAN4 defining requirements for it. The status is differnet than 2-step RA based on CSI-RS which has not been agreed to be introduced so far.




Summary on 2nd round 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2005428
	agreeable

	R4-2005360
	To be Postponed. 
[bookmark: _GoBack]There is open issue. Come back in the next meeting. 







