3GPP TSG RAN WG1 Meeting AH 1801

  


R1-1800364
Vancouver, Canada, January 22nd – 26th, 2018
______________________________________________________________________Agenda item: 7.2.2.4
Source: LG Electronics
Title: Discussion on PHY and MAC operation for beam failure recovery
Document for: Discussion and Decision
1. Introduction
In current 38.213 and 38.321 specification, beam failure detection, new beam identification, and PRACH transmission operations have been described as follows:
· Step 1(PHY(MAC): The PHY layer detects beam failure and notifies ‘the occurrence of beam failure’ to the MAC layer.

· Step 2(MAC(PHY): The MAC layer identifies and selects a new beam RS and set a PRACH preamble index, a PRACH occasion, and a PRACH transmission power related parameter according to the selected new beam RS. The MAC layer instructs the PHY layer to transmit the PRACH followed by the above setting.
During email discussion after RAN1#91 meeting, companies show different views on which functionality should be conducted in the PHY layer and the MAC layer, respectively. 

2. Discussion
In RAN1 NR#3 Adhoc, it is been agreed that Trigger condition for beam recovery request transmission is when beam failure is detected and candidate beam is identified. This implies that the PHY layer should identify the candidate beams to trigger a beam failure recovery request and will indicate the beam failure indication only when candidate beam is identified. From technical point of view, the measurements for new candidate beam can be acquired before the event of ‘beam failure declaration’ since the new beam RS can be transmitted periodically or semi-persistently. The PHY layer is likely to track the beam qualities for the new candidate beams in the procedure of beam management. However, the MAC layer will identify the candidate beam by comparing the RSRP value to the threshold at one point in time. In this sense, it seems undesirable for the MAC layer to identify the candidate beam from the accuracy and the latency perspective. 
Proposal1: The new beam identification functionality should belong to the PHY layer.
Since both direct and indirect association between the candidate beam RSs and the PRACH resources are supported for beam failure recovery, the following two options can be considered: 
Option 1: The PHY layer detects beam failure and selects a new beam RS. The PHY layer signals the new beam RS index to the MAC layer.
Option 2: The PHY layer detects beam failure, selects a new beam RS, and selects a PRACH resource among the higher-layer configured PRACH-resources-BFR according to the selected new beam. The PHY layer signals the PRACH resource index to the MAC layer.
The difference between option 1 and option 2 is on which layer to do the mapping between the new beam RS and a PRACH resource. The mapping is done in the MAC layer in option 1, and in the PHY layer in option 2. Technically, it seems no significant difference between the two options but one option needs to be decided between RAN1 and RAN2 to complete the specification. 

Proposal2: Down-select one option from the following: 

· Option 1: The PHY layer detects beam failure and selects a new beam RS. The PHY layer signals the new beam RS index to the MAC layer.

· Option 2: The PHY layer detects beam failure, selects a new beam RS, and selects a PRACH resource among the higher-layer configured PRACH-resources-BFR according to the selected new beam. The PHY layer signals the PRACH resource index to the MAC layer.

3. Conclusion

In this contribution, we discuss on PHY and MAC operation for beam failure recovery and propose the following based on the discussion.
Proposal1: The new beam identification functionality should belong to the PHY layer.
Proposal2: Down-select one option from the following: 

· Option 1: The PHY layer detects beam failure and selects a new beam RS. The PHY layer signals the new beam RS index to the MAC layer.

· Option 2: The PHY layer detects beam failure, selects a new beam RS, and selects a PRACH resource among the higher-layer configured PRACH-resources-BFR according to the selected new beam. The PHY layer signals the PRACH resource index to the MAC layer.
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