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1 Introduction
In previous 3GPP RAN2 meetings, it was discussed what configuration scheme should be used to enable the autonomous UL access. In some contributions, e.g. [1]

 REF _Ref494112002 \n \h 
[2]

 REF _Ref494112052 \n \h 
[3], it was proposed to reuse the legacy SPS scheme as baseline, while in some other contributions, e.g. [4], it was proposed to use a bitmap to indicate which subframes are granted for the autonomous UL access (AUL).

In this paper, we provide a more detailed view on this topic, and propose how to incorporate in the RAN2 specification the new AUL configuration. 
2 Discussion

Different possible ways can be used to represent an UL configuration. 

For example, in [4], it is mentioned that the usage of the bitmap gives more flexibility to the network and avoids possible collisions with the transmissions of DRS signalling from the eNB. In our understanding the simplest way to realize autonomous uplink access for LTE LAA is to inherit the short SPS periodicities introduced in the Rel.14 latency reduction work item [5]. By enabling short SPS periodicities (i.e. 1ms, 2ms, 3ms, 4ms, 5ms) it is possible to achieve the objectives of low latency and low signal overhead for LAA operations. 
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. Both from UE and eNB implementation perspective, it seems much simpler to extend SPS PCell functionalities to the SCells rather than specifying a separate scheduling scheme for the SCells.
Observation 1 If SPS scheme is reused for AUL, RRC/MAC specification effort and UE/eNB complexity is reduced, since legacy SPS PCell functionalities can be simply extended to the SCells.

The bitmap scheme has certainly the advantage to make the eNB scheduling allocations more flexible. However, to fully exploit the autonomous UL access benefits, such flexibility might not be beneficial, since the scheduling scheme should allow the UE to transmit data as soon as possible when they become available in the UE buffer. If measuring the DRS is deemed of high priority to properly perform RRM measurements and CQI evaluations, it can be specified a rule stating that the monitoring of DRS during the DMTC window (which is configured by the network) is prioritized over UL transmissions. Introducing a bitmap just to get around the DMTC window does not seem to be needed and in some cases even not possible because the periodicity and length of the bitmap might not match all the possible periodicities of the DMTC windows.
Observation 2 There is no need to introduce a bitmap to prevent the UE from transmitting during the DMTC occasions, since the DMTC window is configured by the network. Additionally, it might not be possible to align the length/periodicity of the bitmap with the DMTC window.
Proposal 1 It is specified that monitoring of DMTC occasions shall be prioritized over UL transmissions in LAA cells.

Additionally, eLAA supports 4 possible starting positions between OS#0 and OS#1. Similarly, AUL transmission can be assigned a starting point other than the subframe boundary. Therefore, if in some cases the eNB wants to prioritize DL transmissions over UL transmissions, it can simply schedule the UL transmissions on a later starting position, so that the eNB can have chance to grab the channel first.

Observation 3 In Rel.15, the eNB can prioritize DL transmission over UL transmissions by scheduling UL transmissions on later starting position within the subframe rather than at subframe boundaries.

Another alternative discussed during the last RAN2#99-bis meeting, it is possibility to allow multiple consecutive SPS transmissions in consecutive subframes within an SPS interval, i.e. the UE would have X number of granted subframes followed by Y number of non-granted subframes, and this pattern then repeats. If larger SPS periodicities are used for AUL, a single occasional SPS transmission might not guarantee good performances, especially in the presence of bursty type of traffics and LBT.

Overall, we currently foresee three possible ways of configuring AUL:

1. Use SPS configuration as it is in legacy

2. Use a bitmap which periodically recurs to span the whole SFN

3. Allow consecutive AUL transmissions within the SPS interval

During the last RAN2#99-bis meeting, it was discussed that it should be the RAN1 to decide which of the above AUL schemes should be used. 
However, from RAN2 perspective it seems that all the three AUL schemes can be incorporated into the existing SPS framework. In fact, both option 2 and 3 above can be realized by simply adding new fields (e.g. a bitmap or the number of consecutive SPS occasions) within the existing SPS configuration IE. 

As observed in previous Observation 1, that seems to be the simplest solution that would greatly simplify the RAN2 standardization effort and implementation both from RRC and MAC perspective.
Proposal 2 From RAN2 perspective, the AUL configuration can be provided as part of the existing SPS configuration. Which AUL configuration scheme to adopt is up to RAN1 decision.
As such, the AUL configuration can be given with just smaller changes to the RRC/MAC spec. Even the same SPS-RNTI used in SPS legacy can be used to scramble SPS activation/deactivation commands on DCI. In fact, 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 does seem to be motivated.
Proposal 3 Reuse the existing SPS-RNTI to scramble AUL activation/deactivation commands, since different DCI formats, i.e. DCI 0 and DCI 0A, are used to activate/deactivate the legacy SPS configuration and the new AUL configuration.

2.1 AUL configuration limitation

In Rel-14 LAA, the usage of UL LAA can be restricted to certain logical channels. The field laa-UL-Allowed can be configured per logical channel to indicate whether UL LAA transmissions are allowed for the corresponding logical channel. 

During last RAN2#99-bis meeting, it was agreed that there should be a logical channel restriction also in Rel-15 LAA, but it is FFS whether the following such restriction should use the same field laa-UL-Allowed specified in Rel.14, or if there should be a separate one as proposed in [6].
	Agreements from 3GPP RAN2#99:

· AUL transmissions can be restricted to a subset of logical channels. FFS introduce new IE or reuse existing signaling.


In our understanding, introducing a separate IE for AUL different from that used for scheduled UL in Rel.14 is beneficial. That would give the flexibility to split different traffic types to be served with different scheduling strategies. For example, the eNB can configure certain LAA cells with AUL configuration and only allow certain traffics to be transmitted there. On the other hand, the eNB can dynamically schedule on other cells other traffic types that require more stringent requirement (e.g. in terms of data rate), by following Rel-14 procedures. 
Observation 4 It is beneficial to serve different traffic types with different scheduling schemes, e.g. the eNB can configure AUL on certain cells for certain traffic types, and dynamically schedule on other cells other traffic types, depending on the QoS requirements. 
Proposal 4 Separate logical channel restrictions can be applied to AUL and Rel.14 LAA dynamic scheduling.
3 Conclusion

In section 2 we made the following observations:
Observation 1
If SPS scheme is reused for AUL, RRC/MAC specification effort and UE/eNB complexity is reduced, since legacy SPS PCell functionalities can be simply extended to the SCells.
Observation 2
There is no need to introduce a bitmap to prevent the UE from transmitting during the DMTC occasions, since the DMTC window is configured by the network. Additionally, it might not be possible to align the length/periodicity of the bitmap with the DMTC window.
Observation 3
In Rel.15, the eNB can prioritize DL transmission over UL transmissions by scheduling UL transmissions on later starting position within the subframe rather than at subframe boundaries.
Observation 4
It is beneficial to serve different traffic types with different scheduling schemes, e.g. the eNB can configure AUL on certain cells for certain traffic types, and dynamically schedule on other cells other traffic types, depending on the QoS requirements.


Based on the discussion in section 2 we propose the following:
Proposal 1
It is specified that monitoring of DMTC occasions shall be prioritized over UL transmissions in LAA cells.
Proposal 2
From RAN2 perspective, the AUL configuration can be provided as part of the existing SPS configuration. Which AUL configuration scheme to adopt is up to RAN1 decision.
Proposal 3
Reuse the existing SPS-RNTI to scramble AUL activation/deactivation commands, since different DCI formats, i.e. DCI 0 and DCI 0A, are used to activate/deactivate the legacy SPS configuration and the new AUL configuration.
Proposal 4
Separate logical channel restrictions can be applied to AUL and Rel.14 LAA dynamic scheduling.
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