3GPP TSG RAN WG1 #103-e	                                           	      R1-2008891
e-Meeting, Oct 26th – Nov 13th, 2020

Agenda Item:	8.3.2
Source:	NEC
Title:	Enhancements for unlicensed band URLLC/IIoT 
Document for:	Discussion

[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN#102e, the following agreements have been made for UE initiated COT [1]:

Agreements:
· For semi-static channel access mode,
· If sensing is needed, it is performed immediately before the configured/scheduled transmission opportunity.

· For operation with semi-static channel access, the Rel-16 random starting offsets for UL configured grants with Full BW allocation when UE initiates a COT, is not supported.

· For semi-static channel access mode,
· When gNB operates as an initiating device 
The gNB is not allowed to transmit during the idle period of any FFP associated with the gNB in which the gNB initates a COT
· When the gNB shares a COT initiated by a UE during an FFP associated with the UE
· The gNB is not allowed to transmit during the idle period of that the FFP in which the gNB shares the COT initiated by the UE
· FFS whether/how to support additional restrictions to the idle period
· For semi-static channel access mode, support using the transmission of any scheduled/configured UL channel/signal to initiate a COT by a UE in RRC_CONNECTED mode
· FFS the case when the UE is IDLE/INACTIVE mode

· A UE initiates a COT in an FFP associated with the UE, if the UE transmits a UL transmission burst starting at the beginning of the FFP and ending at any symbol before the FFP’s idle period after a successful CCA of 9us immediately before the UL transmission burst.
Agreements:
For semi-static channel access mode, 
o    Start of FFP for UE-initiated COT can be different from the start of FFP for gNB-initiated COT. 
o    FFS: FFP Periodicity for UE-initiated COT can be different from the FFP periodicity for gNB-initiated COT. 

Agreements:
· For semi-static channel access mode,
· FFP parameters for UE-initiated COT can be provided to the UE by at least dedicated RRC signaling. 
· FFS on to be provided by SIB-1
· FFS whether the UE FFP periodicity is explicitly configured, or implicitly determined based on other higher layer parameters

In this contribution, we discuss issues on UE FFP configuration and collision handling for UE initiated COT for FBE.
UE FFP Configuration  
It is agreed in RAN1#102e to support UE initiated COT in semi-static channel access mode. When a UE operates as an initiating device, the UE is not allowed to transmit during the idle period of any FFP associated with the UE in which the UE initiates a COT. When a UE shares a COT initiated by the gNB during an FFP associated with the gNB, the UE is not allowed to transmit during the idle period of that FFP in which the UE shares the COT initiated by the gNB. 
UE initiated COT is supported as a supplement for gNB initiated COT, to improve the system performance in particular for URLLC cases. It is not additionally beneficial for UE initiated COT to operate where there is no gNB initiated FFP. It is desirable for UE initiated FFP to be configured in parallel with a gNB initiated FFP for URLLC. However, if a UE initiated FFP is not aligned with gNB’s FFP, it can be divided by the gNB initiated FFP’s idle period, which may interrupt a URLLC transmission as gNB’s FFP should always be observed by its associated UE. Therefore, it is beneficial to configure short UE FFP within a gNB’s FFP, and UE FFP for UE initiated COT should not be configured to go across the boundary of a gNB FFP.
Proposal 1: UE’s FFP should be configured within a gNB’s FFP.
The basic operations can be achieved via gNB initiated COT. Within each COT, there can be multiple transmissions in both DL and UL. Subject to CCA, UEs served by the gNB can transmit within the gNB’s shared COT. With the introduction of UE initiated FFP, collision handling can become more complex. For example, a UE may have a transmission via UL configured grant using UE initiated COT based on UE’s FFP, another high priority UE may also want to transmit, if the UE initiated COTs overlap with each other, the high priority UE may not be able to transmit even at the next FFP as the channel may have been obtained by another UE’s configured grant whose UE initiated FFP starts before the start of the URLLC UE’s next FFP. Furthermore, DL signalling overhead is significantly increased if the gNB has to always transmit PDCCH for each UE’s FFP to enable a UE initiated FFP even if gNB does not know whether the UE will have data to transmit or not. Therefore, the UE-initiated COT, if configured to overlap each other, does not solve the problem it intends to fix. In order to avoid multiple collisions among different UEs, and to simplify gNB’s collision handling, we propose that the periodicity of gNB FFP is set as an integer N multiple of the periodicity of UE FFP as shown in Figure 1, and the configurations of UE’s FFP for URLLC do not overlap with each other. Subsequently, UE FFP periodicity/duration can be implicitly configured by RRC configuration (e.g. via N).
[image: ]
 Figure 1 Configuration of UE initiated FFP
Proposal 2: The periodicity of gNB FFP is an integer N multiple of the periodicity of UE FFP.
Proposal 3: The configuration of UE’s FFP for URLLC should not collide with each other.
[bookmark: _Hlk47366299]COT Release Indication
[bookmark: _Hlk47339681][bookmark: _Ref129681832]UE initiated COT is introduced to improve the support of UL configured grant transmission. We propose that gNB can explicitly release a UE initiated COT in order to support high priority URLLC transmission. As shown in Figure 2, UE#1 is sending UL transmissions using FFP-ue1, while UE#2 would like to send configure grant UL transmissions later. Even though UE#2 has a higher priority UL transmission, it can be blocked by UE#1, since UE#1 may initiate a COT successfully in every FFP. There is the channel access rule for NR-U that an operating channel is considered occupied if the energy level in the channel exceeds an energy detection (ED) threshold level. To overcome this, a higher energy detection threshold level based on L1 priority may be configured for the URLLC UE, and UE with high priority URLLC data may be allowed to transmit based on the higher energy detection threshold, even if the channel is considered occupied otherwise. gNB can detect this high priority UL transmission and identify the UE based on its configured FFP.
        [image: ]
Figure 2 COT release indication
Upon detecting the high priority transmission, gNB may send a PDCCH to cancel a low priority UE’s transmission and release the corresponding UE initiated COT in order to support high priority URLLC transmission of another UE. It is possible that the gNB may need to repeatedly cancel the UE initiated COT for periodic high priority transmission, if the low priority UE obtains the channel again at its next FFP. It is therefore proposed that once a UE initiated COT is released by gNB, the low priority UE may not initiate another COT for the same transmission/service until gNB reschedules its UL transmission.
Proposal 4: gNB may send a PDCCH to cancel a low priority UE’s transmission and release the corresponding UE initiated COT in order to support high priority URLLC transmission of another UE.
Proposal 5: Once a UE initiated COT is released by gNB, the UE may not initiate another COT for the same transmission/service until gNB reschedules its UL transmission.
Conclusion
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]In this contribution, we discussed issues on UE FFP configuration and collision handling for the support of UE initiated COT for semi-static channel access mode, and proposed the following:
Proposal 1: UE’s FFP should be configured within a gNB’s FFP.
Proposal 2: The periodicity of gNB FFP is an integer N multiple of the periodicity of UE FFP.
Proposal 3: The configuration of UE’s FFP for URLLC should not collide with each other.
Proposal 4: gNB may send a PDCCH to cancel a low priority UE’s transmission and release the corresponding UE initiated COT in order to support high priority URLLC transmission of another UE.
Proposal 5: Once a UE initiated COT is released by gNB, the UE may not initiate another COT for the same transmission/service until gNB reschedules its UL transmission.
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