


[bookmark: _Hlk485401214]3GPP TSG-RAN WG2 #AH NR 1801	Tdoc R2-1800340
[bookmark: _GoBack]Vancouver, Canada, Jan 22nd – 26th, 2018

Agenda Item:	10.3.1.13
Source:	Ericsson
Title:	Contention based random access for beam failure recovery
Document for:	Discussion, Decision
Introduction
At RAN2#100, some agreements concerning the beam failure recovery (BFR) has been made and highlighted as below
[bookmark: _Toc501142930][bookmark: _Toc501223121][bookmark: _Toc501223195]Agreements
1. Beam failure recovery using a dedicated PRACH preamble is specified in the MAC and triggered upon indication from Physical layer.  RAN2 assumes that the PHY layer does the detection of beam failure.    
1. Beam selection is specified in the MAC similar to the HO case
1. The UE uses contention free when there is a beam associated to a dedicated “preamble/resource” and the beam is above a threshold.  Otherwise use contention based.  

From the above agreements, both contention free based RA (CFRA) and contention based RA (CBRA) are allowed for beam failure recovery procedure. For CFRA, the main procedure has been discussed and captured by the MAC spec, however, the MAC details for CBRA for beam failure recovery are still lacking. This contribution further develops the concept for these details. 
[bookmark: _Ref178064866]Discussion
[bookmark: _Toc489361556][bookmark: _Toc489361563][bookmark: _Toc489361557][bookmark: _Toc489361564][bookmark: _Toc489361499][bookmark: _Toc489361500][bookmark: _Toc484154272][bookmark: _Toc484614713][bookmark: _Toc484694761][bookmark: _Toc484696069][bookmark: _Toc484696286][bookmark: _Toc484697008][bookmark: _Toc485037606][bookmark: _Toc485038407][bookmark: _Toc485200918][bookmark: _Toc478042152][bookmark: _Toc478042153][bookmark: _Toc478042154][bookmark: _Toc487029912][bookmark: _Toc487029949][bookmark: _Toc487472300][bookmark: _Toc487029696]Based on existing CBRA procedure in RRC connected state, we expect that in case CBRA is used, the UE selects a preamble randomly and includes its C-RNTI MAC CE in message 3. However, there may be other reasons for a UE in RRC connected to do random access, such PUCCH-SR failure (e.g. the UE has reached the maximum SR transmission counter for one SR configuration), or RA triggered due to the need to update the timing advance. In such cases, the gNB typically orders the UE to perform RRC reconfiguration, which is unnecessary for a UE doing CBRA for BFR. Therefore, it is important that the gNB can identify that the reason for the CBRA is BFR to take proper actions upon reception of a CBRA request. Otherwise the CBRA for BFR will be subject to unnecessary service interruption and additional UP latency. 
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[bookmark: _Ref503344515]Figure 1 An example of RACH procedure for a UE that experiences PUCCH SR failure
For the case of PUCCH-SR failure, we illustrate the typical RACH procedure in Figure 1. In this example, the UE MAC includes C-RNTI MAC CE in the MAC sub-header to identify itself. Upon reception of the message 3, the network may provide a new RRC configuration. This can cause a short service interruption which is not necessary when the UE does RA due to BFR.
[bookmark: _Toc502056794][bookmark: _Toc502731648][bookmark: _Toc502733154][bookmark: _Toc503192402][bookmark: _Toc503192638][bookmark: _Toc503192647][bookmark: _Toc503210165][bookmark: _Toc503346351][bookmark: _Toc503375874][bookmark: _Toc503461259]With ordinary CBRA procedure in RRC connected state, the gNB may take an improper action, for example, instructing the UE to do the ordinary RRC reconfiguration procedure when CBRA is used for BFR, leading to unnecessary service interruption and additional UP latency.
In the CFRA for BFR, the UE is supplied with a dedicated preamble which is transmitted on PRACH resources for BFR. These PRACH resources are shared between all UEs doing CFRA for BFR and are separate from PRACH resources used by UEs doing CFRA or CBRA for other purposes than BFR. A simple way to indicate that a UE is doing CBRA for BFR would be to transmit the preamble on different PRACH resources than are used for ordinary CBRA. One example would be to reuse the configured PRACH resources for CFRA for BFR also for CBRA for BFR. In this way, the PRACH resources for CBRA for BFR are different from the PRACH resources for ordinary CBRA and in this way, the gNB can distinguish if the CBRA is for BFR or for some other reason. 
[bookmark: _Toc502731651][bookmark: _Toc502732618][bookmark: _Toc503192397][bookmark: _Toc503192633][bookmark: _Toc503192644][bookmark: _Toc503210171][bookmark: _Toc503210245][bookmark: _Toc503346355][bookmark: _Toc503375876][bookmark: _Toc503461261]Configuration of PRACH resources, different than PRACH resources used for CBRA for other reasons than BFR, for CBRA-based BFR is supported.
[bookmark: _Toc503192398][bookmark: _Toc503192634][bookmark: _Toc503192645][bookmark: _Toc503210172]Additionally, there may be other means for the RACH procedure to indicate the type of CBRA accesses. For example, the UE MAC may include additional fields in the MAC sub-header in message 3 to indicate that the CBRA is for BFR. However, such means are more complex, give more overhead and require more standardization efforts. 
In the MAC spec, upon the reception of the message 1, the network replies with a RAR message consisting of one or more of the following:
-	a MAC subheader with Backoff Indicator only;
-	a MAC subheader with RAPID only (i.e. acknowledgment for SI request);
-	a MAC subheader with RAPID and MAC RAR which further includes the information such as timing advance command, the grant and the temporary C-RNTI.
[bookmark: _Toc503210173]The current RAR message including the above information such as timing advance command, the grant, and the temporary C-RNTI works in the case of BFR. 
[bookmark: _Toc503210174][bookmark: _Toc503210246][bookmark: _Toc503346356][bookmark: _Toc503375877][bookmark: _Toc503461262]Upon reception of a CBRA for BFR, as the baseline option, the gNB replies with an ordinary RAR carrying RAPID, timing advance command, the grant and the temporary C-RNTI. 
[bookmark: _Toc503210175]However, using the ordinary RAR is not efficient in terms of MAC overhead. The minimum set of information needed for BFR is RAPID and the grant.
[bookmark: _Toc503210166][bookmark: _Toc503346352][bookmark: _Toc503375875][bookmark: _Toc503461260]Upon reception of a CBRA for BFR, it is sufficient for the gNB to reply with a RAR which only carries RAPID and the grant.
[bookmark: _Toc503210176][bookmark: _Toc503210247][bookmark: _Toc503346357][bookmark: _Toc503375878][bookmark: _Toc503461263]Upon reception of a CBRA based BFR, as further enhancement, the gNB replies with an improved RAR format carrying only RAPID and the grant. 
[bookmark: _Toc503192399]Conclusions
Based on the discussion in section 2 we make the following observations and propose the following:
Observation 1	With ordinary CBRA procedure in RRC connected state, the gNB may take an improper action, for example, instructing the UE to do the ordinary RRC reconfiguration procedure when CBRA is used for BFR, leading to unnecessary service interruption and additional UP latency.
Observation 2	Upon reception of a CBRA for BFR, it is sufficient for the gNB to reply with a RAR which only carries RAPID and the grant.

Proposal 1	Configuration of PRACH resources, different than PRACH resources used for CBRA for other reasons than BFR, for CBRA-based BFR is supported.
Proposal 2	Upon reception of a CBRA for BFR, as the baseline option, the gNB replies with an ordinary RAR carrying RAPID, timing advance command, the grant and the temporary C-RNTI.
Proposal 3	Upon reception of a CBRA based BFR, as further enhancement, the gNB replies with an improved RAR format carrying only RAPID and the grant.
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