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1
Introduction

In this paper we summarize proposals to solve open items in feLAA WID
2
MAC open items
In this contribution, we discuss FFS points and discuss how to capture those in the specifications. 

2.0
MAC – HARQ

2.0.1
Timer X

Intel proposes timer x and DRX to be separate (R2-1804893) although they propose possibly to capture limitations how NW is allowed to configure timer X. Ericsson (R2-1805742) also proposes similar limitations as well as Huawei (R2-1805807). Thus it seems that at least following seems to be common in the papers:
Proposal: Configuration values of timer X in ASN.1 should include at least values corresponding to: [drx-ULRetransmissionTimer + UL HARQ RTT], where the possible drx-ULRetransmissionTimer values are as in legacy and UL HARQ RTT is 4ms.

Regarding starting of timer X Ericsson proposes, Huawei has similar proposal (R2-1805807). Qualcomm has bit different proposal (see LBT section).
Proposal:
The Timer X is started by the HARQ entity, once PHY indicates to MAC that the MAC PDU has been transmitted on PUSCH.

2.0.2
Coexistence of SUL and AUL

Intel (R2-1804895), Ericsson (R2-1805724) and Huawei (R2-1805808) propose to discard SUL if there is TBS mismatch:

Proposal: In case of TBS mismatch between AUL grant and dynamically scheduled UL grant for retransmission of the same HARQ process ID, the UE shall skip the dynamically scheduled UL grant.
Both Intel/Ericsson propose to discard SUL grant if AUL transmission recentely occurred e.g. during UL HART RTT 

Proposal : UE shall discard a SUL grant to the AUL enabled HARQ process when the (2*FFS) UL HARQ RTT timer is running.

Additionally Intel proposes following which is proposed to be discussed:
Proposal: If a SUL is to be used by the UE for a AUL retransmission, the SUL grant with DCI indicating same HARQ process ID, same TBS, and NDI non-toggled must be received before timer X expires, or in the same subframe of the HARQ NACK feedback for the AUL (re)transmission. Otherwise (including TBS mismatch, NDI toggled), the SUL DCI (indicating the same HARQ process ID as the AUL retransmission) will be discarded..

Proposal 2: UE should not use an available AUL subframe for AUL retransmission if it has received a valid SUL grant (i.e. same TBS and NDI non-toggled for the AUL enabled HARQ process and received before HARQ NACK and Timer X expiry or stopped)

Proposal 3: UE should discard the SUL grant with DCI indicating the AUL enabled HARQ process if it is received after the HARQ NACK feedback for the AUL enabled HARQ process. 

Proposal 5: UE shall follow the SUL grant for a new transmission if the HARQ process for the SUL grant received is not used by AUL transmission/retransmission. If the SUL grant for a HARQ process is received less than 4 subframes before the AUL subframe in which the UE MAC has selected the HARQ process for the AUL transmission, the UE should ignore the SUL grant.
2.1
MAC - IRV handling
Following editor’s notes were left to MAC related to IRV handling:

Editor´s note: FFS on whether to set CURRENT_IRV to 0 when a new AUL transmission is requested.
Editor´s note: In RAN1#90-bis it was agreed: “FFS RV sequence followed by the UE”.
FFS if the UE needs to increment CURRENT_IRV by 1 when the UE performs AUL transmissions.

Nokia states that it seems be logical to start IRV from 0 for new transmission (also proposed by LG in R2-1805929) but after that there is no need to limit which IRV is chosen by the UE as UE indicates the RV in the AUL PUSCH transmission (also proposed by Qualcomm in R2-1805094). Thus we propose:
Proposal: For new AUL transmission IRV is set to 0 but after that it is left up to UE implementation to choose RV
2.2
MAC - SPS and AUL 
There are various FFS whether SPS handling is mixed with AUL:

Editor´s note: In RAN2#99, it was agreed that the UE should use AUL resources only when it has data to transmit and UE doesn’t have UL grant. In this version, it is assumed that a UE which is configured with AUL is also configured with skipUplinkTxSPS.
FFS how to capture that a UE which is configured with AUL should trigger SPS confirmation, e.g. adding a separate condition for UEs configured with AUL, or capturing that a UE configured with AUL should also be configured with skipUplinkTxSPS (e.g. in field description of the RRC AUL configuration in TS 36.331).
Editor´s note: FFS whether SPS confirmation MAC CE can be used to confirm AUL activation/release or a new LCID should be used for that.

Multiple papers propose to have new LCID for activation/release confirmation MAC CE e.g. Nokia R2-1804927, LG R2-1805929, Huawei R2-1805804, . Ericsson R2-1805733 proposes to use same LCID for SPS and AUL confirmation MAC CE. So majority of papers seem to prefer new LCID:

Proposal: Introduce new LCID for MAC CE used for AUL activation/release confirmation

Huawei considers that we have separate skipUplinkTxAUL instead of reusing skipUplinkgTSPS as proposed by Ericsson. LG/Nokia on the other hand consider AUL to always skip TX if there is no data to transmit. 
Proposal:  Discuss can we assume that AUL always applies skipping of AUL resources if there is no data to transmit. 
2.3
MAC - LBT outcome handling
Regarding LBT there were various editor’s notes left:

Editor´s note: FFS whether MAC starts the UL HARQ RTT Timer after LBT outcome is ACKed, or whenever there is an AUL transmission occasion (and data to send) in this TTI (i.e. irrespective of the LBT outcome).

Editor´s note: FFS the terminology to use to indicate the LBT feedback from lower layers, e.g. LBT_FEEDBACK, LBT_OUTCOME, PHY_TX_FEEDBACK.

Editor´s note: FFS whether MAC starts the retransmissionULTimer after LBT outcome is ACKed, or whenever there is an AUL transmission occasion (and data to send) in this TTI (i.e. irrespective of the LBT outcome).

Qualcomm (R2-1805094) says that it is LBT failure cannot be defined in MAC/PHY e.g. because condition for the LBT failure is not defined (and RAN2 did not consult RAN1 on this indication). 
Proposal: Discuss whether LBT failure can be modelled between MAC/PHY. If not then how to handle retransmission timer (e.g. restart whenever MAC provides PDU to lower layer)
If it can be modelled then do we have separate indication (Huawei R2-1705805, Ericsson R2-1805727, LG R2-1805929 or can we reuse HARQ NACK as LBT failure (Nokia)
Proposal: If LBT failure can be modelled then discuss whether LBT failure are indicated by lower layers as HARQ NACK or if we have dedicated LBT failure indication from PHY
2.4
MAC - BSR/PHR handling

Regarding BSR/PHR handling there is a note:

Editor´s note: FFS how to capture the agreement in RAN2#101: “It is up to UE implementation to solve issue of out of date BSR/PHR if necessary. FFS the impact on spec”.

Intel (R2-1804893) proposes to capture nothing in stage 3. Nokia/Ericsson (R2-1805729) proposes to capture NOTE. 
Proposal: Discuss whether NOTE should be captured to handle out of date BSR:

NOTE: If the BSR is already included in a MAC PDU for transmission but not yet transmitted by lower layers, it is up to UE implementation to solve the issue of out-of-date BSR and regenerate a new BSR, if necessary.
3
RRC open items

3.1
RRC - aul-harq-processes

aul-harq-processes 
This field indicates which HARQ process IDs are allowed for AUL operation as described in TS 36.321 [6]. In case of tm1 is configured for the transmissionModeUL-AUL then values of this field are unmodified. In case of tm2 is configured for the transmissionModeUL-AUL then values of this field are multiplied by 2 i.e. value 1 becomes 2, value 2 becomes 4 etc.

FFS how actually parameter values are mapped/encoded to HARQ process IDs and HARQ processes
Only R2-1804928 discussed above FFS - For MIMO operation one needs to have double amount of processes (not process IDs) thus we propose to capture the field description as follows:

Proposal: Change field description of aul-harq-processes to:

aul-harq-processes 
This field indicates which HARQ process IDs are allowed for AUL operation as described in TS 36.321 [6]. In case of tm1 is configured for the transmissionModeUL-AUL then amount of harq processes equal to field value. In case of tm2 is configured for the transmissionModeUL-AUL then amount of harq processes equal to double of the field value.

3.2
RRC - channelAccessPriority

channelAccessPriority

Indicates channel access priority class for the logical channel as specified in TS 36.3xx. 

FFS: where the functionality is described
Ericsson in R2-1805723 proposes:

Proposal 1
Revisit RAN2#100 agreement on Channel Access Priority Class for data and MAC CEs:

a.
The UE uses the Channel Access Priority Class associated to the lowest priority logical channel multiplexed in the transport block when performing type 1 AUL transmissions.

b.
MAC CEs are associated with the access priority class with the lowest index (p).

Proposal 2
The eNB selects the Channel Access Priority Class by taking into account the same table specified in Rel.13 (table 5.7.1-1 in TS 36.300) which maps Channel Access Priority Class to QCIs.

Proposal 3
RAN2 captures in stage-2 specification that the eNB can indicate in common downlink control signalling, the UL subframes that a type 2 AUL transmission can span and that the UE may send data corresponding to any priority class in such subframes.

It seems that Ericsson is merely rewording agreements to take into account that “lower” number priority class is higher priority i.e. it seems actually no changes to agreements as such are proposed but clarified
Proposal: Discuss whether we should clarify agreements on channel access priority handling 
Based on discussion consider if the approach to clarify field description as written in Nokia R2-1804928. In the paper it is stated that:
In AUL agreements it was agreed that MAC CEs shall have highest priority and for each logical channel one can configure which channel access priority will be applied. 

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

In release 14 the LBT operation was defined purely in 36.300:

5.7.2
Multiplexing of data
Four Channel Access Priority Classes are defined in [6]. If a DL transmission burst with PDSCH is transmitted, for which channel access has been obtained using Channel Access Priority Class P (1...4), E-UTRAN shall ensure the following where a DL transmission burst refers to the continuous transmission by E-UTRAN after a successful LBT:

-
the transmission duration of the DL transmission burst shall not exceed the minimum duration needed to transmit all available buffered traffic corresponding to Channel Access Priority Class(es) ≤ P;

-
the transmission duration of the DL transmission burst shall not exceed the Maximum Channel Occupancy Time (
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 as defined in Table 15.1.1-1 of [6]) for Channel Access Priority Class P;

-
additional traffic corresponding to Channel Access Priority Class(s) > P may only be included in the DL transmission burst once no more data corresponding to Channel Access Priority Class ≤ P is available for transmission. In such cases, E-UTRAN should maximise occupancy of the remaining transmission resources in the DL transmission burst with this additional traffic.
For uplink PUSCH transmission, there is no additional restriction at the UE (other than the multiplexing rules defined in section 5.4.3 of [13]) on the type of the traffic that can be carried in the scheduled subframes.
We think that we could live with mostly having description in 36.300 as in release 14 but in the field description define which channel access priority is applied for the transmission. 

Proposal: capture the channel access priority selection in field description:

channelAccessPriority

Indicates channel access priority class for the logical channel. UE shall select the lowest access priority (i.e. highest signalled value) class of the logical channel with MAC SDU multiplexed into the MAC PDU considering that if MAC CEs are multiplexed then the UE shall apply highest channel access priority (i.e. lowest signalled value).

3
Summary
In this paper we have tried to summarize most notable issues to be discussed in RAN2 to progress feLAA.
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