3GPP TSG-RAN WG2 Meeting #103bis	R2-1814293
Chengdu, China, 08 - 12 October 2018	


Agenda item:	11.2.1.2
Source:	Nokia, Nokia Shanghai Bell
Title:	On the impact of LBT on RA and SR procedures
WID/SID:	FS_NR_unlic – Release 16
Document for:	Discussion and Decision
1	Introduction
The impact of LBT on the handling of various transmission counters in MAC specifications and MAC/PHY layer procedures have been discussed in both RAN1 and RAN2.
In RAN2#103 it was concluded that: 
It is FFS if LBT failure knowledge would be used in MAC (if available), e.g. to decide whether to increments counters PREAMBLE_POWER_RAMPING_COUNTER PREAMBLE_TRANSMISSION_COUNTER, or start stop of timers.
In RAN1#94 the following was agreed:
	Agreement: 
If preamble transmissions are dropped due to LBT failure, then
· From a RAN1 perspective, it is recommended that preamble power ramping is not performed and that the preamble transmission counter is not incremented



In this contribution, we discuss the impact of LBT on RA and SR procedures. 
2	RA procedure 
The power ramping for operation in small cells might not be as important as for macro cells, but it is still important that the UE transmit power for random access preamble is only increased whenever the UE actually transmitted a RA preamble. Hence, in accordance with the RAN1 recommendation, we suggest that the power ramping procedure for random access preamble transmission should only be applied for cases where the UE actually transmits the preamble.
Proposal 1: Make power ramping for random access preamble conditional on successful LBT for msg1/msgA. 
In case of LBT failure, if the preamble transmission counter is not increased as recommended by RAN1 this may result in the PREAMBLE_TRANSMISSION_COUNTER never reaching its maximum allowed value preambleTransMax in case of systematic UL LBT failures. This may introduce uncertainty in UE behaviour and possibly cause unnecessary delays in triggering of RLF at upper layers. 
Proposal 2: RAN2 should discuss whether PREAMBLE_TRANSMISSION_COUNTER should always be increased independently on the outcome of LBT procedure for the transmission of msg1/msgA – or an alternative mechanism is needed to handle potentially systematic UL LBT failures during the RA procedure. 
2	SR procedure 
LAA does not support transmission of scheduling requests (SRs) in unlicensed spectrum. Physical SR resources can only be configurable in licensed spectrum. Therefore, SR procedure in MAC is not impacted by LBT. However, NR-U also supports DC and SA deployment scenarios. Therefore, SR transmission in unlicensed spectrum also needs to be supported. In RAN2#AH-1807, there were some discussions related to the Scheduling Request procedure in NR-U [1]. However, due to divergent views, no agreement was achieved during such discussions.
2.1	SR prohibit timer 
According to [2], the SR prohibit timer is started when the physical layer is instructed to signal the SR on one valid PUCCH resource for SR. After that, the MAC will not instruct the physical layer to signal a SR if the prohibit timer is running. The prohibit timer is stopped when the MAC PDU that triggered the SR transmission is transmitted – the exact definition can be found in section 5.4.4 of [2]. 
If NR specifications are not changed to consider the impact of LBT in unlicensed spectrum, the prohibit timer will be started when PHY is instructed to transmit the SR on PUCCH resources. But if the SR is not transmitted because of LBT failure, then UE will not to trigger a new SR transmission long as the prohibit timer is running. I.e., the gNB will not receive ant SR at least for the duration of the prohibit timer. According to our understanding this is not the wanted behavior with the SR prohibit timer. The SR prohibit timer was introduced to avoid unnecessary transmissions of SRs while accounting for the gNB response time.
Proposal 3: when SR resources are configured in unlicensed spectrum, the SR prohibit timer is only started upon a successful transmission of the SR on the physical layer (i.e. conditionally based on successful LBT in uplink).
2.2	SR transmission counter
According to [2], if the SR counter reaches its maximum value sr-TransMax, the following actions are undertaken by the UE: 
>	notify RRC to release PUCCH for all Serving Cells;
>	notify RRC to release SRS for all Serving Cells;
>	clear any configured downlink assignments and uplink grants;
>	initiate a Random Access procedure on the SpCell and cancel all pending SRs
[bookmark: _Hlk521598617]This basically corresponds to a physical layer reconfiguration. In our view, the event of an SR transmission being blocked due to LBT failure should not cause an unnecessary release of the physical layer configuration. 
On the other hand, if the increase of the SR counter is conditional on successful LBT, this may cause the SR counter (in principle) to never reach its maximum value in case LBT systematically fails. This is like the problem observed for the RA preamble transmission counter in RA procedure. However, this may be less of a problem as the gNB may have other means to detect that UL transmission is repeatedly blocked by LBT (e.g. the UE will not be able to transmit HARQ A/N feedback for DL transmissions, CSI, SRS, etc.). 
Observation 1:  if the SR counter is increased also in the event of an SR transmission being blocked by LBT, this may result in an unnecessary release of the physical layer configuration.
Observation 2: if the SR counter is NOT increased in the event of an SR transmission being blocked by LBT, this may result in a longer delay in declaring RLF due to excessive LBT blocking in UL.
Proposal 4: Study whether the SR counter should only be increased upon a successful transmission of the SR on the physical layer (i.e. conditionally based on successful LBT in uplink) when SR resources are configured in unlicensed spectrum.
The potential problem of systematic and undetected (at the gNB) UL LBT failures may generally apply to any UE-initiated uplink transmission - e.g. UL configured grant transmissions. 
Proposal 5: RAN2 should discuss whether to introduce a specific mechanism to trigger RLF in case of systematic UL LBT failures happens in correspondence of UE-initiated UL transmissions (e.g. SR, UL configured grants). 
4	Conclusion 
In this paper we discussed the impacts of LBT on RA and SR procedures, and made the following observations and proposals:
Proposal 1: Make power ramping for random access preamble conditional on successful LBT for msg1/msgA. 
Proposal 2: RAN2 should discuss whether PREAMBLE_TRANSMISSION_COUNTER should always be increased independently on the outcome of LBT procedure for the transmission of msg1/msgA – or an alternative mechanism is needed to handle potentially systematic UL LBT failures during the RA procedure. 
Proposal 3: when SR resources are configured in unlicensed spectrum, the SR prohibit timer is only started upon a successful transmission of the SR on the physical layer (i.e. conditionally based on successful LBT in uplink).
Observation 1:  if the SR counter is increased also in the event of an SR transmission being blocked by LBT, this may result in an unnecessary release of the physical layer configuration.
Observation 2: if the SR counter is NOT increased in the event of an SR transmission being blocked by LBT, this may result in a longer delay in declaring RLF due to excessive LBT blocking in UL.
Proposal 4: Study whether the SR counter should only be increased upon a successful transmission of the SR on the physical layer (i.e. conditionally based on successful LBT in uplink) when SR resources are configured in unlicensed spectrum.
Proposal 5: RAN2 should discuss whether to introduce a specific mechanism to trigger RLF in case of systematic UL LBT failures happens in correspondence of UE-initiated UL transmissions (e.g. SR, UL configured grants). 
References
1. R2-1810212, “MAC impacts due to NR-based access to unlicensed spectrum” - Nokia, Nokia Shanghai Bell
1. 3GPP TS 38.321, “NR MAC protocol specifications”

