3GPP TSG-RAN WG3 #109-e                                                               R3-205762
Online, 17-28 August 2020

Agenda Item:
10.2.5

Source:
CATT (moderator)

Title:
Summary of Offline discussion on 2 step RACH optimization

Document for:
Approval

1 Introduction

This contribution triggers the discussion on the following issue. 

CB: # 1011_SONMDT_2StepRACH

-  Topics to discuss:

 - Rel-16 as BL?

 - UE RACH report

 - 2-step PRACH configuration

  - Xn, F1 impacts

 - LS to RAN2

 - Any other topics based on contributions submitted

- If there are agreements, can proceed to LS

(CATT - moderator)

Summary of offline disc 
Please provide you views before Wednesday online session.
2 For the Chairman’s Notes

Proposal after the second round of discussion
Proposal 1: For the suggested parameters for RACH optimization on 2-step RACH, based on the feedback from both the first round and the second round, it is proposed to include the following in the LS to RAN2:

Following is the information that all companies agree to include into the RACH report for two-step RA:

-
Information included in Rel-16 RA report which also applied to 2-step RA e.g. CBRA VS CFRA, SSB where the RACH access is performed.

-
Information that can distinguish 2-step RA from 4-step RA in the granularity of per-RA attempt.

-
Whether the DL beam quality associated to each random access attempt is above or below the msgA-RSRP-ThresholdSSB-r16.

-
For each 2-step RA attempt, whether it is fallen back to 4-step RA following indication from the network..

For following information, different companies have different opinion on whether they are needed to be included into the RACH report for two-step RA:

-
The configured threshold for 2-Step RACH msgA-RSRP-Threshold-r16.

-
The configured maximum transmission number of MSG A preamble i.e. msgA-TransMax-r16.

-
PUSCH resources allocated for msgA.

For whether the DL beam quality is above or below the msgA-RSRP-Threshold-r16, all companies agree that this information should be included, but view is split on the granularity, i.e. whether it should be per-RA-procedure or per-RA-attempt.
The draft LS R3-20xxxx_RACH_Rpt_2step_CB_LS is in the inbox

Proposal 2: PUSCH configuration exchange, no consensus is reached and further discussion is needed.

Propose the following (first round):
1. PRACH parameters coordination for 2-step RA should be supported.
2. Try to agree on reusing the existing NR PRACH Configuration structure for PRACH coordination for 2-step RA.
3. Try to send LS toward RAN2 to provide suggested parameters on RA report to support 2-step RA optimization.
The suggested parameters are listed as below, could be discussed in the second round:

· Configured threshold used for RA type selection i.e. msgA-RSRP-Threshold-r16 and whether the DL quality associated to the random access attempt was above or below the threshold for each RACH attempt; 

· The configured maximum transmission number of MSG A preamble i.e. msgA-TransMax-r16 and RACH type of each RACH attempt;
· Whether DL beam quality associated to the random access attempt is above or below the msgA-RSRP-ThresholdSSB-r16 for each RACH attempt;
· PUSCH resources and PRACH resources allocated for msgA;

· Whether a given random access attempt, if uses the two-step RA mechanic, is fallen back by MSGB;

Propose to discuss in the second round:
Issue 3 : Whether to exchange PUSCH configuration
Issue 5:  Suggested parameters for RACH report in the LS to RAN2
3 Discussion(Second round)
3.1 Suggested PRACH parameters on RA report for 2-step RACH

After first round of discussion, we agree to send a LS to RAN2 on 2-step RACH with suggested PRACH parameters. Here, we list most of the parameters proposed in RAN3 contributions and companies are invited to provide their views on whether these parameters are needed or not.
1） Parameters which is common for 2-step RACH and 4-step RACH

The information in current UE RA Report which applied to both 4-step procedures and 2-step RACH procedure should also be reported for 2-step RACH report e.g. Contention based VS contention free, SSB of each RACH attempt, PRACH resources.

If companies have different view, it is appreciated to provide your comments here.

	Company
	View

	CATT
	Agree

	Samsung
	Agree

	Nokia
	Agree


2）RACH type of each RACH attempt i.e. 2-step RACH or 4-step RACH

For this parameter, obviously, it is necessary for the network to know whether the RACH attempt is 2-step or 4-step and then optimize parameters accordingly.
If companies have different view, it is appreciated to provide your comments here.
	Company
	View

	CATT
	Agree

	Samsung
	Agree

	Nokia
	Agree


3）Whether DL beam quality associated to the random access attempt is above or below the msgA-RSRP-ThresholdSSB-r16 for each RACH attempt.

For 4-step RACH, we already introduce indication on whether DL beam quality associated to the random access attempt is above or below the RSRP-ThresholdSSB-r16 for each RACH attempt. Similarly, for 2-step RACH, whether DL beam quality associated to the random access attempt is above or below the msgA-RSRP-ThresholdSSB-r16 should also be reported to the network.
If companies have different view, it is appreciated to provide your comments here.
	Company
	View

	CATT
	Agree

	Samsung
	Agree

	Nokia
	Agree


4）Whether the DL quality associated to the random access attempt was above or below the threshold for 2-Step RACH msgA-RSRP-Threshold-r16 for each RACH attempt.
In the UE side, the initial selection between 2-Step RACH and 4-step RACH is based on the threshold configured to UE(via either system information or dedicated message).If 2-step RACH is adopted, then UE would continue to try 2-step RACH procedure even the DL quality was below the threshold for 2-step RACH until it reached the maximum transmission number of MSG A preamble. So, from the network side, it needs to know whether DL quality associated to the random access attempt was above or below the threshold for 2-Step RACH.
If companies have different view, it is appreciated to provide your comments here.
	Company
	View

	CATT
	Agree

	Samsung
	DL quality with respect to threshold (msgA-RSRP-Threshold-r16) is evaluated at the beginning of RA procedure. It is not evaluated for each RACH attempt. So it should be reported only once per RA procedure and not for each attempt.

	Nokia
	Agreee


4a) The configured threshold for 2-Step RACH msgA-RSRP-Threshold-r16
Since msgA-RSRP-Threshold-r16 may be configured to UE via both system information and dedicated RRC signaling, there is proposal to also include the msgA-RSRP-Threshold-r16 in the RACH report in case the network do not have the information on this IE for the time RACH attempt is performed.

If companies have different view, it is appreciated to provide your comments here.
	Company
	View

	CATT
	Agree

	Samsung
	Not needed. msgA-RSRP-Threshold-r16 is cell specific parameter (not UE specific) similar to msgA-RSRP-ThresholdSSB-r16. Note that even for 4 step, RSRP-ThresholdSSB is not reported.

	Nokia
	Agree


4b) The configured maximum transmission number of MSG A preamble i.e. msgA-TransMax-r16
Some companies think it is also beneficial to include this information in the RA report.

If companies have different view, it is appreciated to provide your comments here.
	Company
	View

	CATT
	Agree

	Samsung
	Not needed. Whether each RA attempt is 2 step or 4 step is already included in report. So network can know number of RA attempts for 2 step and number of RA attempts for 4 step. In case UE has performed at least one RA attempt using 4 step RA, number of 2 step RA attempts is equal to msgA-TransMax-r16.

	Nokia
	Agree


5）Whether fallback RAR is received in MSGB or not
For 2-step RACH, it is possible that the network instructs UE to send MSG 3 in MSG B. In this case, even the RACH type is 2-step RACH, MSG 3 is still transmitted. From the network side, it needs to distinguish the different cases, i.e. whether there is subsequent MSG 3 for each 2-Step RACH attempt.

If companies have different view, it is appreciated to provide your comments here.
	Company
	View

	CATT
	Agree

	Samsung
	Agree

	Nokia
	Agree


6) PUSCH resources allocated for msgA
Some companies think it is also beneficial to include this information in the RA report. If companies have different views, it is appreciated to provide your comments here.
	Company
	View

	Samsung
	Not needed

	Nokia
	Needed - the UE should indicate which PUSCH resource it was using if multiple resources are configured.


7) If there are other parameters that is beneficial to be included in RACH report for 2-step RACH, please add here
	Company
	View

	
	

	
	


3.2 Whether to exchange PUSCH configuration between NG-RAN node

During first round of discussion, it is not converged on whether PUSCH configuration should be exchanged between NG-RAN node. Companies are invited to provide your further consideration on this point.

	Company
	View

	Samsung
	Need more discussion

	Nokia
	Yes, needed for mitigation of interference scenarios.


4 Conclusion, Recommendations [if needed]

If needed

5 References

[1] R3-204760 RACH optimization in 2 step RACH  Huawei

[2] R3-205021 2-step RACH optimization for SON  Ericsson

[3] R3-205116 Discussion on RACH optimization for 2-step RACH CATT

[4] R3-205335 Initial consideration on Two-Step RACH Optimization for SON    ZTE, China Telecom, China Unicom
[5] R3-205437 2-step RACH optimization CMCC
[6] R3-205204  2--step RACH Configuration Exchange Nokia, Nokia Shanghai Bell
6 Annex(first round of discussion)
6.1 Issue 1:

In most the contributions submitted this meeting[2][3][4][5][6], it is proposed to coordinate the PRACH parameters between the neighbor NG-RAN nodes in case 2-step RACH is configured. So, we propose to agree on support of PRACH parameters coordination for 2-step RACH. If there is any different view, please list your comments here.

	Company
	Comment

	HW
	Similar as 4-step RACH, 2-step RACH related PRACH parameters should be coordination between two NG-RAN nodes to avoid resource conflict or UL interference. 

	China Telecom
	The PRACH Coordination for 2-step RACH should be considered in Rel-17

	Lenovo, Motorola Mobility
	Agree. 4-step RACH similar coordination can be used for 2-step RACH.

	CATT
	The PRACH Coordination for 2-step RACH should be considered in Rel-17

	Ericsson
	Two step RACH parameters coordination is feasible. However, to our understanding there is no new RACH configuration parameter tha tis missing in the current PRACH configuration specified by RAN3 to describe 2 step RACH. 

	Qualcomm
	Agree to support PRACH parameters coordination of 2-step RACH

	Nokia
	Agree

	CMCC
	Agree


Moderator’s summary: All companies agree to support of PRACH parameters coordination for 2-step RACH.
Proposal 1: PRACH parameters coordination for 2-step RA should be supported.

6.2 Issue 2 Whether current NR PRACH Configuration IE could be re-used for 2-step RACH coordination or not?
As to how to support PRACH parameters coordination for 2-step RACH, different options are proposed as below:

 Option 1:Re-use current NR PRACH Configuration IE[2][3]

 Option 2: Introduce a new independent 2-setp PRACH Configuration IE[4]

Companies are invited to provide your views here

	Company
	Comment

	HW
	Option1. May even add new parameters into current IE if needed.

	China Telecom
	Option1. Since the most parameters between 2-step RACH and 4-step RACH are the same, we only need to define some new IEs in current NR PRACH Configuration.

	Samsung
	Option 1. No blocking point to reuse the current NR PRACH Configuration.

	Lenovo, Motorola Mobility
	Option 1. 

	ZTE
	Option 2,
2-step RACH resource allowed to be different from 4-step RACH. In addition, PUSCH resource also needed and different from 4-step RACH.

	CATT
	Option 1.

	Ericsson
	Option 1. No need for any new parameters for 2-step RACH, when compared to 4-Setp RACH

	Qualcomm
	Option 1

	Nokia
	No strong view, both options will work.

	CMCC
	Prefer option 1


Moderator’s summary:

· Option 1: 8 companies;

· Option 2: 1 company;

· No strong opinion: 1 company.

Proposal 2: Try to agree on Option 1, i.e. reusing the existing NR PRACH Configuration structure for PRACH coordination for 2-step RA.

6.3 Issue 3 Whether PUSCH resource information needs to be communicated between neighbouring gNBs 
For 2-step RACH configuration, it includes both PUSCH and PRACH resource information.As to whether PUSCH related resource should be transferred between two neighbor nodes,there are different views as below:

 Option 1: PUSCH is always interference limited,so no need to do optimization on this point.[2]

 Option 2: PUSCH resources need to be communicated between neighbouring nodes [6]

Companies are invited to provide your views here

	Company
	Comment

	HW

	Option2, even interference is limited, it is better to exchange PUSCH resource information between neighbour gNBs. 

	China Telecom
	Option 2. To exchange the information on PUSCH can be useful for interference coordination.

	Lenovo, Motorola Mobility
	Option 2.

	ZTE
	Option 2

	CATT
	We are not quite sure on the benefit of exchanging PUSCH resource,further clarifications are expected.
Why we exchange PRACH parameters is that two cells may use entirely the same configuration, and thus a UE sending RA preamble toward Cell A may be understand by another Cell B that it is sending to the Cell B.

But PUSCH uses different PCIs and thus impossible to misunderstand.

	Ericsson
	MsgA is made of a preamble and PUSCH data. While preambles are exchanged and coordinated between RAN nodes, the PUDCH data is PCI scrambled. Hence, PUSCH data are decodable only if received by the cell supporting the PCI used for scrambling.

Therefore: Msg-A data signaled on PUSCH do not interfere with neighbor cells because PUSCH is PCI scrambled   

	Qualcomm
	Probably not needed based on CATT and Ericsson’s comment. PUSCH coordination needs further discussion.

	Nokia
	We proposed to include PUSCH configuration for interference mitigation, which may be needed even when scrambled by PCI.

	CMCC
	Need more discussion, initial thinking is it has some benefits. Exchanging these configuration could avoid PUSCH interference, thus improving the success decoding of MSG A.


Moderator’s summary:

· Option 1: 3 companies;

· Option 2: 5 companies;

· FFS: 1 company.

Proposal 3: No agreement on whether to exchange PUSCH configuration for 2-step RA over NG-RAN interfaces.

6.4 Issue 4: Whether UE RA-Report should be enhanced to support 2-step RACH related optimization
In all of the contributions submitted this meeting, it is proposed to enhance the current UE RA-Report to support 2-step RACH related optimization. So, we propose to agree to support enhancement of UE RA-Report for 2-step RACH related optimization. If there is any different view, please list your comments here.

	Company
	Comment

	HW
	Agree.

	China Telecom
	Agree

	Samsung
	In general, we think enhancement is needed. But the final conclusion should be made by RAN2.

	Lenovo, Motorola Mobility
	Agree

	ZTE
	Agree, and this in the Scope of RAN2.

	CATT
	Agree

	Agree (Moderator’s note: this is Ericsson)
	

	Qualcomm
	Agree

	Nokia
	Agree, in scope of RAN2.

	CMCC
	Agree


Moderator’s summary: a vast majority of companies think that it is probably needed to enhance RA report to support 2-step RA optimisation, but nevertheless this is within RAN2’s scope.

Proposal 4: UE RA-Report should be enhanced to support 2-step RACH related optimization.
6.5 Issue 5: Which parameter should be introduced in UE RA-Report to support 2-step RACH optimization 
Some contributions provide proposals on the parameters that should be introduced in UE RA-Report for RACH optimization as below.

· Configured threshold used for RA type selection i.e. msgA-RSRP-Threshold-r16 and whether the DL quality associated to the random access attempt was above or below the threshold for each RACH attempt 
· The configured maximum transmission number of MSG A preamble i.e. msgA-TransMax-r16 and RACH type of each RACH attempt
· Whether DL beam quality associated to the random access attempt is above or below the msgA-RSRP-ThresholdSSB-r16 for each RACH attempt
· Whether fallback RAR is received in MSGB or not, i.e. Whether UE is requested to send message 3 for each 2-step RACH attempt.

· PUSCH resources and PRACH resources allocated for msgA
· Configuration of RA types by network
· Whether the RO is shared
  Companies are invited to provide your views on the above parameters, then based on output of the discussion, we could draft the LS to RAN2.
	Company
	Comment

	HW
	When CFRA resources are not configured, the configured threshold used for RA type selection i.e. msgA-RSRP-Threshold-r16, whether the DL quality associated to the random access attempt was above or below the threshold for each RACH attempt and the configured maximum transmission number of MSG A preamble i.e. msgA-TransMax can be reported. 
When CFRA resources for 2-step RA type are configured, the configured threshold used for RA type selection i.e. msgA-RSRP-ThresholdSSB-r16, whether the DL quality associated to the random access attempt was above or below the threshold for each RACH attempt and the configured maximum transmission number of MSG A preamble i.e. msgA-TransMax-r16 can be reported.
Whether fallback RAR is received in MSGB or not can be reported.

PUSCH resources and PRACH resources for each failed RACH attempt also need to be reported.

	China Telecom
	No need to discuss the detail parameters in this meeting. We suggest to send a LS to RAN1 and RAN2 for the exchanged parameters. 

	Samsung
	The parameters should be discussed and decided by RAN2. RAN2 is clear about the purpose of the reporting and how network will use it.

	Lenovo, Motorola Mobility
	It could be better to wait for RAN2 discussion. The reporting should be in RRC container and transparent to RAN3’s specs.

	ZTE
	Share the view with Samsung and Lenovo, depends on RAN2’s progress. 

	CATT
	For RACH optimization, it is always discussed first in RAN3 and then RAN2 would further discuss based on the LS from RAN3,we think similar principle should be applied.

On the parameters ,we share the same view with Huawei.

	Ericsson
	Examples of information that could be useful to include are failure indication, fallback indication, RSRP indication and SSB where the RACH access is performed. However this is a topic to be treated by RAN2

	Qualcomm
	Agree to wait based on RAN2’s progress

	Nokia
	This depends on RAN2, but we would not be against sending an LS to RAN2 with suggestions for their further consideration.

	CMCC
	The final decision is at RAN2, but RACH optimization feature is usually lead by RAN3, RAN3 could discuss the potential information in the RACH report and also identify the potential optimization at network side by using the information. 


Moderator’s summary:

· 5 companies think that we can provide some suggested parameters into the RA report used for 2-step RA optimisation within the LS sent toward RAN2;

· 5 companies think that we need not include any suggested parameters within the LS.

Proposal 5: It is proposed to send LS to RAN2 with suggested parameters needed for RA optimization on 2-step RA. The parameters could be discussed in the second round.
