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1 Introduction
Regarding the AUL configuration, RAN1 has made some progress during the last 3GPP RAN1#91. In this contribution we take into account RAN1 progress and propose how to incorporate in the RAN2 specification the configuration of the new AUL scheme. 
2 Discussion

Different possible ways can be used to represent an AUL configuration, see e.g. [1]

 REF _Ref494112002 \r \h 
[2]

 REF _Ref494112052 \r \h 
[3]

 REF _Ref494112084 \r \h 
[4]. Eventually in RAN1#91, it was agreed to represent the AUL with a bitmap that indications the subframes which are allocated for AUL transmissions. In RAN1#91, it was also agreed that DRS monitoring during the DMTC window shall be prioritized over UL transmissions.
	Agreements from 3GPP RAN1#91:

· AUL subframes are indicated to UE with an RRC-configured bitmap.
· AUL transmissions are not allowed in the subframes belonging to the DMTC window of the serving cell irrespective of the RRC configured bitmap.

· FFS: RMTC


Observation 1 In RAN1, it was agreed that the AUL configuration is given with an RRC-configured bitmap, and that AUL transmissions are not allowed during DMTC window.
In any case, as already highlighted in our previous contribution [1], from RAN2 perspective, it seems that the bitmap configuration can be incorporated into the existing SPS framework. In fact, the bitmap can be simply realized by adding new bitmap field configuration fields into the existing SPS configuration IE.

SPS is a mandatory feature that is supported in 3GPP specification already from Rel-8 in the PCell, and reusing it would greatly simplify both the RRC specification (i.e. how to handle the UL access scheme configuration) and the MAC specification, e.g. how to handle UE/eNB procedures related to configured UL grants and SR/BSR transmissions. Consequently, also from UE and eNB implementation perspective the existing SPS functionalities can be reused to a large extent to build the new AUL scheme. The UE/eNB implementation can simply extend most of the SPS PCell functionalities to the SCells, with no need to specify a separate scheduling scheme for the SCells.

Observation 2 If SPS scheme is reused for AUL, RRC/MAC specification effort and UE/eNB complexity is reduced, since most of the legacy SPS PCell functionalities can be simply extended to the SCells, with no need to introduce a separate scheme only for the SCells.

Therefore, configuring the bitmap as part of the SPS configuration seems to be the simplest solution that would greatly simplify the RAN2 standardization effort and implementation both from RRC and MAC perspective. The bitmap length, e.g. 40 or 80 bits, is up to RAN1 decision.

Proposal 1 The AUL bitmap configuration is provided as part of the existing SPS configuration. The bitmap length is up to RAN1. 

2.1 Bitmap configuration details

How many bitmap configurations can be configured by the eNB, it has not been discussed yet. In RAN2#99, it was agreed the following:
	Agreements from 3GPP RAN2#99:

· AUL can be configured at the same time in more than one uplink LAA serving cell.


Since AUL can be configured in multiple serving cells, it seems reasonable to assume that multiple bitmap configurations can be provided by eNB. That would allow the network to properly balance AUL resource consumptions in the different serving cells depending on the load and interference patterns. However, it seems sufficient to just allow one single bitmap configuration to be configured on a given LAA serving cell.
Proposal 2 Multiple AUL bitmap configurations can be configured by the eNB.

Proposal 3 A single AUL bitmap configuration can be activated per LAA serving cell.
In case Proposal 2 is agreed, it should be associated to each bitmap configuration one index, so that the eNB can indicate in the DCI 0A which specific bitmap configuration shall be (re)activated/released in a certain LAA serving cell. This will not be very different from what specified in Rel.14 for V2X, in which each SPS configuration is associated to an SPS index and then used by PDCCH DCI0 to (re)activate/release a specific configuration in the PCell.

Proposal 4 Similar to V2X, each AUL bitmap configuration is associated to a bitmap configuration index.

Proposal 5 Similar to V2X, for (re)activation/release of an AUL bitmap configuration in a certain cell, the DCI 0A indicates the corresponding AUL bitmap configuration index and the carrier index.

2.2 SPS-RNTI usage

In Proposal 1, we highlighted that the AUL scheme can be implemented by reusing to a large extent the existing RRC/MAC spec. Additionally, even the same SPS-RNTI already used in legacy SPS can be used to scramble SPS (re)activation/deactivation commands on DCI. 
RAN1 has already agreed that a new DCI format 0A will be used to deliver AUL-related scheduling info. Therefore, considering that the legacy UL SPS activation/deactivation commands are carried via DCI format 0, and that DCI format 0A is used for UL LAA, the need for a separate SPS-RNTI for legacy SPS and for AUL activation/deactivation does seem to be motivated.
Observation 3 Different DCI formats, i.e. DCI 0 and DCI 0A, are used to activate/deactivate the legacy SPS configuration and the new SPS AUL configuration. There is no technical motivation to use different RNTIs for SPS and AUL bitmap configuration.
Proposal 6 Reuse the existing SPS-RNTI to scramble legacy SPS and SPS AUL (re)activation/deactivation commands.
3 Conclusion

In section 2 we made the following observations:
Observation 1
In RAN1, it was agreed that the AUL configuration is given with an RRC-configured bitmap, and that AUL transmissions are not allowed during DMTC window.
Observation 2
If SPS scheme is reused for AUL, RRC/MAC specification effort and UE/eNB complexity is reduced, since most of the legacy SPS PCell functionalities can be simply extended to the SCells, with no need to introduce a separate scheme only for the SCells.
Observation 3
Different DCI formats, i.e. DCI 0 and DCI 0A, are used to activate/deactivate the legacy SPS configuration and the new SPS AUL configuration. There is no technical motivation to use different RNTIs for SPS and AUL bitmap configuration.


Based on the discussion in section 2 we propose the following:
Proposal 1
The AUL bitmap configuration is provided as part of the existing SPS configuration. The bitmap length is up to RAN1.
Proposal 2
Multiple AUL bitmap configurations can be configured by the eNB.
Proposal 3
A single AUL bitmap configuration can be activated per LAA serving cell.
Proposal 4
Similar to V2X, each AUL bitmap configuration is associated to a bitmap configuration index.
Proposal 5
Similar to V2X, for (re)activation/release of an AUL bitmap configuration in a certain cell, the DCI 0A indicates the corresponding AUL bitmap configuration index and the carrier index.
Proposal 6
Reuse the existing SPS-RNTI to scramble legacy SPS and SPS AUL (re)activation/deactivation commands.
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