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1 Introduction

In last RAN2 meeting, we discussed about several remaining issues with AUL and achieved the following agreements [1].
Agreements:

1
 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. 

2
For new AUL transmission IRV is set to 0 but after that it is left up to UE implementation to choose RV. It should be informed to RAN1.

3
Introduce new LCID for MAC CE used for AUL activation/release confirmation.

4
AUL always applies skipping of AUL resources if there is no data to transmit. 

5
The bitmap to apply after AUL is activated according to a fixed timeline. The formula is FFS.
6
MAC restarts Timer X whenever PUSCH transmission happens. Ask RAN1 whether there is impact on their specs.

7
 “NOTE: If the BSR and/or PHR is already included in a MAC PDU for transmission but not yet transmitted by lower layers, it is up to UE implementation how to handle the BSR and/or PHR contents.” This note should be captured in TS36.321

8
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.

9
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. MAC CEs except padding BSR apply highest channel access priority (i.e. lowest signalled value).

In this contribution, we would like to discuss the FFS issues and give corresponding proposals. 
2 Discussion
2.1 Formula for AUL subframes generation

In last meeting, we agreed the bitmap to apply after AUL is activated according to a fixed timeline. Based on the online discussion, this agreement is to consider the evolution to SA scenario in NR based access to unlicensed spectrum. As for SA scenario, before sending the activation command, LBT is needed. Then if the legacy formula is reused, since the (re-)initialised time of the configured uplink grant relates to when the (re)activation command is received, the eNB may not be able to assign the UEs with different bitmaps to spread the AUL load across every 40ms due to LBT failure. Therefore, a fixed timeline is proposed and agreed to be defined for future proof so that the network can provide a more deterministic bitmap pattern to different UEs. 
For the detailed formula, as discussed during last meeting, we still propose to reuse the formula that used in SPS with some modification. Based on current RAN1 agreement, AUL subframes are indicated to UE with an RRC-configured bitmap. The length of the bitmap is 40bits with each bit indicating whether a subframe within 40 consecutive subframes is an AUL subframe or not. Therefore a “k” needs to be introduced to indicate each AUL subframe within the bitmap shown as below:   
(10 * SFN + subframe) = [(10 * SFNstart time + subframestart time) + N * 40 + k] modulo 10240
Since a finxed timeline is defined, both SFNstart time and subframestart time can be configured as UE specific through RRC signalling or just set to a fixed value and hardcoded in the specification. Therefore, we propose RAN2 to agree that:
Proposal 1: Adopt the above formula for calculation of the AUL subframes when AUL is activated. SFNstart time and subframestart time can be configured as UE specific or set to a fixed value. “k” is to indicate each AUL subframe within the bitmap. 
2.2 AUL restriction

Few meetings ago, some companies proposed to introduce an additional IE to restrict AUL transmissions to a subset of LCHs [2] and we discussed about this without any clear conclusion. The motivation is that this can allow the eNB to limit AUL transmission to only delay sensitive traffic while using scheduled transmissions for best effort traffic. 
However, actually the only difference between AUL and SUL on LAA SCell is AUL is autonomous transmission while SUL is scheduling-based. And before the transmission of either AUL or SUL is performed, a successful LBT procedure is required. In this case, traffic offloaded to LAA SCells no matter whether AUL or SUL is not delay- sensitive traffic. Therefore the motivation of AUL restriction is not convinced. 

Actually in Rel-14 eLAA, some restriction on uplink transmission on LAA SCell was introduced and only LCHs configured with laa-UL-Allowed are allowed to perform uplink transmission on LAA SCells. We think it is enough to reuse the current signalling for AUL restriction, i.e. for Rel-15 UEs, if laa-UL-Allowed is configured for a LCH, then the LCH is allowed to perform uplink transmission on LAA SCells no matter AUL or SUL. If the data from a LCH is delay-sensitive, then based on eNB implementation, laa-UL-Allowed will not be configured to this LCH and all traffic from this LCH will be scheduled on licensed cells. Therefore, there is no need to further restrict AUL transmission to a subset of LCHs among LCHs configured with laa-UL-Allowed and no addition IE is introduced. 
Proposal 2: Reuse current laa-UL-Allowed to restrict AUL transmission to a subset of LCHs. No additional IE is introduced. 
3 Conclusion

In this contribution, we further analyze impacts on MAC including formula for AUL subframes generation and how to restrict AUL transmission to a subset of LCHs. We have the corresponding proposals
Proposal 1: Adopt the above formula for calculation of the AUL subframes when AUL is activated. SFNstart time and subframestart time can be configured as UE specific or set to a fixed value. “k” is to indicate each AUL subframe within the bitmap. 

Proposal 2: Reuse current laa-UL-Allowed to restrict AUL transmission to a subset of LCHs. No additional IE is introduced. 
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