3GPP TSG-RAN WG2 Meeting #103
     R2-1811900
Gothenburg, Sweden, 20th - 24th August 2018


Source: 
vivo
Title: 
Discussion on the backoff of RACH
Agenda Item:
10.3.1.4.3
Document for:
Discussion and decision
1 Introduction

RAN2 has discussed the issue about random access backoff at the last meeting, and no conclusion has been achieved. In this contribution, we will discuss the timing of starting the backoff timer and performing random access resource selection and give our proposal.
2 Discussion
In the current 38.321 f20 as quoted below, when the backoff timer expires, UE will retransmit the random access preamble. However, it is not clear whether UE performs the random access resource selection before or after the backoff timer expires if the random access procedure is not completed. In addition, the timing of starting the backoff timer is also not clear.
	5.1.4
Random Access Response reception

<omitting>

2>
if the Random Access procedure is not completed:
3>
if in this Random Access procedure, the Random Access Preamble was selected by MAC among the contention-based Random Access Preambles:

4>
select a random backoff time according to a uniform distribution between 0 and the PREAMBLE_BACKOFF;

4>
delay the subsequent Random Access Preamble transmission by the backoff time.

3>
perform the Random Access Resource selection procedure (see subclause 5.1.2).

5.1.5
Contention Resolution

<omitting>
2>
if the Random Access procedure is not completed:
3>
select a random backoff time according to a uniform distribution between 0 and the PREAMBLE_BACKOFF;
3>
delay the subsequent Random Access Preamble transmission by the backoff time;
3>
perform the Random Access Resource selection procedure (see subclause 5.1.2).


Observation 1: According to the 38.321, the timing of starting the backoff timer and performing random access resource selection is not clear.

In LTE, backoff indicator parameter is only used for CBRA to reduce the collision. The backoff timer is started when UE confirms that the random access procedure is not completed. However, the timing of performing the random access resource selection is not specified, with the reason that the timing of performing RACH resource selection will not influence the PRACH resource used by actual msg1 retransmission. In NR, UE’s mobility may cause that the measurement result (i.e. RSRP) of SSB/CSI-RS associated with the random access resource is changed during the backoff timer running. Then we need to consider how to handle the change of the RSRP of the SSB/CSI-RS during the running time of the backoff timer for the RACH procedure, and this complicates the UE behaviors and causes more UE power consumption one the measurement evaluation for the RACH procedure.
Observation 2: In NR, the random access resource selection procedure should not be performed before the backoff timer starts.

If UE performs the random access resource selection immediately when the backoff timer starts, the impact of UE’s mobility on the quality of the selected SSB/CSI-RS also need to be considered. In addition, as UE’s behavior related to the re-selection of random access resource is not specified, our understanding is that the UE will not change the selected random access resource before the retransmission of msg1 once the random access resource selection procedure has been done. Thus, UE keep sending the preamble even though the RSRP of the associated SSB/CSI-RS is blow the configured threshold, and this will cause the failure of the RACH procedure.

Observation 3: According to the 38.321, if performing random access resource selection immediately when the backoff timer starts, the SSB/CSI-RS associated with the selected RACH resource may no longer satisfy the selection criteria, which will increase the probability of RACH failure.

In order to increase the success probability of RACH procedure, we think the RACH resource (including SSB/CSI-RS) should be selected based on the latest link quality. The following options can be considered:

Option 1: The UE delays the random access resource selection by backoff time, as in LTE.

As shown in figure 1，if UE confirms that the random access procedure is not completed, UE will start the backoff timer immediately, and the random access resource selection can only be performed upon the expiry of the timer.
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Figure 1: Option 1
Option 2: The UE can re-select random access resource while the backoff timer is running.
As shown in figure 2，if UE confirms that the random access procedure is not completed, UE will start the backoff timer and perform the random access resource selection immediately. UE can perform random access resource re-selection before the backoff timer expires.


[image: image2.emf]Restart the random access 

selection procedure 

Backoff timer

RACH procedure 

does not complete

Msg1 

retransmission

Start the random access 

resource selection procedure

Case 1: CFRA resource is 

firstly selected;

Case 2: CBRA resource is 

firstly selected;

Case 1: CFRA resource 

become available

Case 2: RSRP of the firstly 

selected SSB<threshold;


Figure 2: Option 2
In option 2, the following issues need to be considered while the backoff timer is running:
· Issue 1: If the CFRA resource is selected, should the UE stop the backoff timer?

· Issue 2 (Case 1): If the CBRA resource is firstly selected, should the UE re-select the contention-free resource if the measurement of the SSB/CSI-RS associated to the CFRA resource becomes larger than the configured threshold?
· Issue 3 (Case 2):: If the CBRA resource is firstly selected, should the UE re-select the random access resource if the measurement result of the SSB/CSI-RS associated to the selected CBRA resource becomes lower than the configured threshold?
Regarding Issue 1 and 2, from our understanding, this is an enhancement which is used to reduce the delay of the RACH procedure and only used for the switching from CBRA to CFRA, and the enhancement is not essential as the preamble retransmission will anyway cause some delay while the RACH is switched from CBRA to CFRA.
Regarding Issue 3, we consider that this is a more critical issue, as when the measurement result of the SSB/CSI-RS associated to the selected CBRA resource becomes lower than the configured threshold, the RACH procedure will fail. If Option 2 is adopted, we should consider to allow the UE to reselect to a proper SSB/CSI-RS with RSRP above the configured threshold. Otherwise this is violating the agreements for the selection of SSB/CSI-RS.
One another issue for Option 2 is the increased UE complexity and power consumption, as the UE needs to keep checking the RSRP of the SSB/CSI-RS associated with the PRACH resource while the backoff timer is running. 
According to the analysis given above, we prefer to simplify the UE implementation by using Option 1.
Proposal 1: The backoff timer starts immediately when the CB-RACH is not completed, and the random access resource selection is performed when backoff timer expires.

3. Conclusion

In this contribution, the issue about random access backoff is discussed. Based on the analysis, the following observations and proposal are achieved:

Observation 1: According to the 38.321, the timing of starting the backoff timer and performing random access resource selection is not clear.

Observation 2: In NR, the random access resource selection procedure should not be performed before the backoff timer starts.

Observation 3: According to the 38.321, if performing random access resource selection immediately when the backoff timer starts, the SSB/CSI-RS associated with the selected RACH resource may no longer satisfy the selection criteria, which will increase the probability of RACH failure.

Proposal 1: The backoff timer starts immediately when the CB-RACH is not completed, and the random access resource selection is performed when backoff timer expires.
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