Page 3

3GPP TSG-RAN WG2 Meeting #101bis
R2-1805094
Sanya, China, 16-20 April 2018
Agenda item:
9.12.2
Source:
Qualcomm Incorporated
Title:
Remaining Open Issues for AUL
Document for:
Discussion and Decision

1 Introduction

RAN2#99bis has continued discussing autonomous uplink (AUL) for eLAA, as part of Rel-15 WI “Enhancements to LTE operation in unlicensed spectrum”, and made further agreements as follows [1]:

Agreements:

1
The UE will send a confirmation for activation/deactivation of AUL on MAC CE. if multi-bit or zero-bit is FFS.

2
Not introduce data threshold to skip UL grant. Can be revisited if RAN1 have different understanding.

3
AUL transmissions can be restricted to a subset of logical channels. FFS introduce new IE or reuse existing signaling.
4
LCP procedure is not modified.

5
In the LAA autonomous UL access, HARQ processes are not tied to TTIs.

6
HARQ retransmissions of a certain transport block shall avoid issues with the RLC reordering procedures. FFS on how to solve this issue.

In addition, the following were agreed in RAN2#100 [2]:

Agreements

1
Add new separate RRC configurable timer X as follow:

-
When Timer X starts is FFS

-
Timer X is stopped if it received SUL grant or HARQ feedback with SUL grant for the retransmission

-
UE shall not retransmit before the timer X stops/expires.

2
UE can select the HARQ process for new AUL transmission when the following conditions are fulfilled:

-
the HARQ process for the corresponding HARQ process ID is not already being used for AUL (re)transmission in which HARQ ACK feedback has not been received for the HARQ process corresponding to the HARQ process ID 

-
The HARQ process ID is not used by a SUL grant unless it has been ACK as agreed in RAN1.

Agreements:

1
Channel access priority for each UL LAA allowed logical channel can be configured via RRC Connection Reconfiguration as part of the Logical Channel Configuration per DRB or all DRBs.

2
For AUL transmission, UE selects the lowest access priority class of the logical channel with MAC SDU multiplexed into the MAC PDU

3
MAC CEs have highest priority access class

RAN2#101 has made further agreements for AUL which made it possible to start having running CRs for 36.321 and 36.331 [3]:
Agreements

1
When AUL is configured, the UE is allowed to retransmit a MAC PDU in a later AUL subframe (e.g. in the next AUL subframe) if the associated LBT procedure failed, without the need to wait for a SUL grant, HARQ feedback or expiry of the retransmission timer X. This agreement can be consulted RAN1 for the feasibility.

2
RAN2 understanding is that “Physical layer informs the MAC layer on the outcome of the LBT procedure (e.g., by ACK/NACK), so that MAC can trigger a retransmission in a later subframe, without the need to wait for a SUL grant or the expiry of the retransmission timer X.” How to capture the modelling can be further studied.

Agreements:

1
In FeLAA, no enhancement on BSR/PHR trigger and cancellation is introduced. 

2
It is up to UE implementation to solve issue of out of date BSR/PHR if necessary. 

FFS the impact on spec.

Agreements:

1
Timer X is maintained per HARQ process for AUL.

2
UE shall not use the AUL resource to perform both new transmission and retransmission for the same HARQ process before the Timer X stops/expires.

3
Start/restart the Timer X after the initial AUL transmission/AUL retransmission of a given HARQ process.

In this contribution, we discuss some of the open issues which are present in the running CRs.

2 Discussion
It was agreed that “AUL transmissions can be restricted to a subset of logical channels” but was FFS to “introduce new IE or reuse existing signaling”. One motivation for this restriction was to allow, for example only, delay sensitive traffic for AUL and rely on scheduled transmission for best effort traffic.

The existing signaling for eLAA can configure a logical channel not to be transmitted on LAA uplink via the IE laa-Allowed as follows (copied from 36.321):
-
for transmissions on serving cells operating according to Frame Structure Type 3, the MAC entity shall only consider logical channels for which laa-Allowed has been configured.

This IE is described in 36.331 as follows:
Indicates whether the data of a logical channel is allowed to be transmitted via UL of LAA SCells. Value TRUE indicates that the logical channel is allowed to be sent via UL of LAA SCells. Value FALSE indicates that the logical channel is not allowed to be sent via UL of LAA SCells.
It is clear that this IE is not extensible to also include restriction of a logical channel to AUL or SUL on LAA SCells. Therefore, a new IE is needed to allow AUL for a logical channel.
Proposal 1: Introduce a new IE to indicate whether a logical channel is allowed to be transmitted via AUL.
Uplink skipping has been agreed for AUL in RAN2#99 as follows but it wasn’t decided whether a new configuration parameter was needed or the existing SPS one can be reused. 
Support UL skipping for AUL i.e. the UE should use AUL resources only when it has data to transmit and UE doesn’t have UL grant.

If the UE has the capability to skip uplink without data, it is expected that it can do so for every type of grant. However, SPS and AUL are different features and thus they may not be deployed together and therefore mixing their configurations may not be feasible. Thus, a new skipUplinkTxAUL in AUL-Config-r15 can be introduced. For SPS and dynamic grants, this support was contingent upon the UE capability and a similar one should be introduced.

Proposal 2: Introduce a new IE in AUL-Config-r15 (e.g. skipUplinkTxAUL) to configure the UE to skip uplink transmission when there is no data.
Proposal 3: Introduce a new UE capability (e.g. skipUplinkAUL) to indicate whether the UE support skipping of UL transmission for a configured AUL grant.
In Rel-14, if the UE is configured with skipUplinkTxSPS, implicit release of SPS by the UE when uplink skipping is disabled since the UE does not always have to transmit on SPS resources which prevents any downside for keeping the SPS active. The same should also apply to AUL.
Proposal 4: Implicit release of AUL by the UE is not supported when configured with skipping AUL transmissions without data.

RAN2#99 has also agreed to allow AUL on multiple SCells. Therefore, it is possible that the UE may have AUL resources simultaneously on multiple SCells. In this case, if the UE has data and is able to transmit on multiple cells, the choice of which cell(s) to use should be left to UE implementation. This is similar to the handling of multiple grants in carrier aggregation.
Proposal 5: If AUL transmission is available on multiple SCells in the same TTI, it is up to UE implementation how to select SCell(s) for AUL transmissions.
RAN2#100 has agreed to a HARQ retransmission timer to control the UE retransmission on AUL. It is FFS when this timer should start. RAN2#101 has also agreed that the UE can retransmit after LBT failed; however, RAN2 hasn’t consulted with RAN1 on whether this was feasible.

The RAN2#101 agreement for using LBT failure as a starting point is actually not feasible since many or all subframes can be configured for AUL and there is no condition for LBT failure.

Proposal 6: Since LBT failure cannot be defined for AUL, the RAN2#101 agreement for using this to start retransmission timer should be invalidated.

The goal of the retransmission timer is to prevent a HARQ process to wait for an SUL for an unnecessarily long time, especially in the case of AUL transmission not being detected by the eNB. The natural starting point for the timer should be when the physical layer transmits the data after LBT success. Another simpler option is to use MAC delivery of the PDU to the physical layer as a starting point. 
Among the two options, the main disadvantage of using MAC delivery is that LBT can take a long time and retransmission of the same PDU may be triggered if LBT takes longer than the retransmission timer. However, this can be solved by UE implementation, for example always using RV0 for retransmission after timer expiration. The advantages of the MAC option is that it is simpler to define (contained to MAC layer only) and does not need cross-layer communication. In addition, this is in line with LAA agreement for MAC delivery of a PDU as success irrespective of LBT outcome. 
Proposal 7: The new HARQ retransmission timer (retransmissionULTimer) starts when the MAC PDU is submitted by MAC to lower layers for transmission.

Another FFS in the running MAC CR is when the HARQ buffer should be flushed. If Proposal 7 is accepted, then the legacy behavior can be applied, i.e. the buffer is flushed after CURRENT_TX_NB reaches the maximum configured value. However, if any PHY layer feedback is involved, then it is not possible to rely on the maximum number of transmissions since the transmission may not happen due to LBT failure. Therefore, a new timer will have to be introduced. Our preference is to minimize the specification and implementation impact.
Proposal 8: HARQ buffer is flushed when CURRENT_TX_NB reaches the maximum configured value where the transmission count is increased when MAC delivers the PDU to the PHY as in legacy operation.
We also note that the choice of RV for a transmission on AUL is up to UE implementation as agreed by RAN1. It is reasonable that the first transmission should use RV0 but this does not necessarily need to be captured in the MAC specification.
Proposal 9: The choice of RV for AUL transmissions is not specified in 38.321 and left to UE implementation in line with RAN1 agreements.
Another FFS in the MAC specification is how the AUL configuration is applied. Per RAN1 agreement, the grant is configured via a bitmap spanning 40 bits indicating which subframes are configured for AUL. This can be done similar to SPS configuration by using a periodicity of 40ms.

Proposal 10: A subframe can be used for AUL transmission if (10 * SFN + subframe) = [(10 * SFNstart time + subframestart time) + N * 40 + k] modulo 10240 where SFNstart time and subframestart time are the SFN and subframe, respectively, at the time AUL grant was (re-)initialised and k^th subframe is configured for AUL.
RAN2 also received an LS from RAN1 (R1-1803128 LS on Autonomous Uplink Access HARQ for FeLAA) which state the following RAN1 agreements and asking to support this in RAN2 specification.

· For UL TM2 AUL, TB-specific NDI in AUL-UCI is supported (2 bits NDI in AUL-UCI)
· In case the UE receives in the AUL-DFI for UL TM2 Ack for one TB and NACK for the other TB, it is RAN1 understanding that the UE should retransmit for the NACK-ed TB and transmit new data on the other (i.e. Ack-ed) TB (if having data in the buffer). 
Since on uplink with spatial multiplexing, different HARQ processes are used for different TBs, the above can be supported without any changes to the MAC specification.
Observation 1: No changes to MAC specification are needed to support retransmission of TBs separately with spatial multiplexing.

3 Conclusion
In this contribution, we discussed further details of AUL for eLAA and propose the following:
Proposal 1: Introduce a new IE to indicate whether a logical channel is allowed to be transmitted via AUL.
Proposal 2: Introduce a new IE in AUL-Config-r15 (e.g. skipUplinkTxAUL) to configure the UE to skip uplink transmission when there is no data.

Proposal 3: Introduce a new UE capability (e.g. skipUplinkAUL) to indicate whether the UE support skipping of UL transmission for a configured AUL grant.
Proposal 4: Implicit release of AUL by the UE is not supported when configured with skipping AUL transmissions without data.

Proposal 5: If AUL transmission is available on multiple SCells in the same TTI, it is up to UE implementation how to select SCell(s) for AUL transmissions.

Proposal 6: Since LBT failure cannot be defined for AUL, the RAN2#101 agreement for using this to start retransmission timer should be invalidated.

Proposal 7: The new HARQ retransmission timer (retransmissionULTimer) starts when the MAC PDU is submitted by MAC to lower layers for transmission.

Proposal 8: HARQ buffer is flushed when CURRENT_TX_NB reaches the maximum configured value where the transmission count is increased when MAC delivers the PDU to the PHY as in legacy operation.

Proposal 9: The choice of RV for AUL transmissions is not specified in 38.321 and left to UE implementation in line with RAN1 agreements.

Proposal 10: A subframe can be used for AUL transmission if (10 * SFN + subframe) = [(10 * SFNstart time + subframestart time) + N * 40 + k] modulo 10240 where SFNstart time and subframestart time are the SFN and subframe, respectively, at the time AUL grant was (re-)initialised and k^th subframe is configured for AUL.

Observation 1: No changes to MAC specification are needed to support retransmission of TBs separately with spatial multiplexing.
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