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Introduction
It has been agreed to support autonomous UL transmissions with configured grant for NR-U. As agreed in the NR-U WID [1], “NR Type-1 and Type-2 configured grant mechanisms are the baseline for NR-U operation with modifications in line with agreements during the study phase”. 
In the NR-U TR [2] capturing the agreements from the SI the following is captured:
The following modifications to the configured grant procedures are beneficial. 
-	Removing dependencies of HARQ process information to the timing. This can be achieved by introducing UCI on PUSCH to carry HARQ process ID, NDI, RVID
-	Introducing Downlink Feedback Information (DFI) including HARQ feedback for configured grant transmission
-	Increased flexibility on time domain resource allocation for the configured grant transmissions
-	Supporting retransmissions without explicit UL grant
In this contribution, we analyse two questions related to RAN2, which are highlighted as below
· Question 1: what RNTIs are used for AUL with CG in NR-U?
· Question 2: how to activate and deactivate AUL?
[bookmark: _Ref525834269]Discussion
In NR configured grant, DCI addressed to CS-RNTI is used for two purposes including scheduling of a retransmission and activation/deactivation of Type 1 configured grant.  A DCI addressed to CS-RNTI with NDI = 1 means a scheduled retransmission of a HARQ process configured for a configured grant. While, a DCI addressed to CS-RNTI with NDI = 0 means an activation/deactivation command for a Type 2 configured grant. At the same time, a DCI addressed to C-RNTI is used to indicate a new transmission without performing NDI comparison, i.e., if the uplink grant is for MAC entity's C-RNTI and if the previous uplink grant delivered to the HARQ entity for the same HARQ process was either an uplink grant received for the MAC entity's CS-RNTI or a configured uplink grant. 
[bookmark: _Toc7706003][bookmark: _Toc7732252][bookmark: _Toc4591725][bookmark: _Toc4709239][bookmark: _Toc7535765]For configured grant in NR, C-RNTI without NDI comparison is used for indication of a new transmission. 
[bookmark: _Toc7706004][bookmark: _Toc7732253]For configured grant in NR, CS-RNTI with different NDI values is used to indicate either a retransmission or an activation/deactivation command.
In LTE LAA AUL, however, AUL C-RNTI is only used for signaling of an activation/deactivation command. DCI addressed to C-RNTI serves for signaling of a new transmission and a retransmission. In order to distinguish a DCI for a new transmission from a DCI for a retransmission, the UE need to perform NDI comparison to determine if NDI is toggled or not toggled. 
[bookmark: _Toc7706005][bookmark: _Toc7732254][bookmark: _Toc7535766]For LTE LAA AUL, C-RNTI with NDI comparison (either toggled or not toggled) is used for signaling of a new transmission or a retransmission.
[bookmark: _Toc7706006][bookmark: _Toc7732255]For LTE LAA AUL, AUL C-RNTI is only used for activation/deactivation of AUL.
In LTE LAA AUL, both UEs and the eNB need to track NDI values for every AUL grant. Sometimes, it was observed that a UE may miss interpret a DCI for a new transmission as a DCI for a retransmission. In one example, a eNB may miss an initial transmission with an AUL grant sent by a UE, after a while, the eNB may schedule a dynamic grant to the UE for the same HARQ process and the DCI carries the same NDI value as the one that the UE has reported in the AUL transmission, in this case, a misinterpretation may occur. 
To avoid the misalignment of NDI track between a gNB and a UE, the NR approach is better. There is no reason to adopt AUL approach for NR-U to cause the same issue as in LTE LAA AUL. In addition, it has been agreed to be based on NR configured grant to design AUL for NR-U, therefore, it is sufficient to use the same RNTIs as in NR-U configured grant for AUL. Therefore, we make the below proposal.  
[bookmark: _Toc4591727][bookmark: _Toc4709241][bookmark: _Toc7535769][bookmark: _Toc7706008][bookmark: _Toc7707416][bookmark: _Toc7707832][bookmark: _Toc7707877][bookmark: _Toc7732256][bookmark: _Toc3972017][bookmark: _Toc4533475]For AUL with CG in NR-U, same RNTIs (i.e., C-RNTI and CS-RNTI) as in NR CG are applied for monitoring of DCI signaling, i.e., no TS change for 
a. [bookmark: _Toc7707417][bookmark: _Toc7707833][bookmark: _Toc7707878][bookmark: _Toc7732257]DCI addressed to C-RNTI without need for NDI comparison is used for indication of a new transmission.
b. [bookmark: _Toc7707418][bookmark: _Toc7707834][bookmark: _Toc7707879][bookmark: _Toc7732258]DCI addressed to CS-RNTI with different NDI values is used to indicate either a retransmission (NDI=1) or an activation/deactivation command (NDI=0)
in NR-U, it has been agreed that AUL function for NR-U will be designed on top of configured grant framework. In a simple way, we can introduce an indicator (e.g., aulAllowed) in the ConfiguredGrantConfig to indicate support of AUL with CG.  This can give extra flexibilities for configuration of AUL with CG. In one example, 
a DCI addressed to CS-RNTI with NDI = 0 together with aulAllowed = false, means an activation/deactivation command for CG, while   
a DCI addressed to CS-RNTI with NDI = 0 together with aulAllowed = true, means an activation/deactivation command for AUL with CG
therefore, we make below proposals accordingly.
[bookmark: _Toc7535770][bookmark: _Toc7706009][bookmark: _Toc7707419][bookmark: _Toc7707835][bookmark: _Toc7707880][bookmark: _Toc7732259]Introduce an indicator in ConfiguredGrantConfig to indicate activation/deactivation of AUL with a configured grant.
Corresponding to this discussion paper, there is an accompany CR [3] to partly cover the discussions.
[bookmark: _Toc465844068][bookmark: _Toc465844075][bookmark: _Toc465844076][bookmark: _Toc465844077][bookmark: _Toc465844078][bookmark: _Toc465844079]Conclusion
In section 2 we made the following observations:
Observation 1	For configured grant in NR, C-RNTI without NDI comparison is used for indication of a new transmission.
Observation 2	For configured grant in NR, CS-RNTI with different NDI values is used to indicate either a retransmission or an activation/deactivation command.
Observation 3	For LTE LAA AUL, C-RNTI with NDI comparison (either toggled or not toggled) is used for signaling of a new transmission or a retransmission.
Observation 4	For LTE LAA AUL, AUL C-RNTI is only used for activation/deactivation of AUL.

Based on the discussion in section 2 we propose the following:
Proposal 1	For AUL with CG in NR-U, same RNTIs (i.e., C-RNTI and CS-RNTI) as in NR CG are applied for monitoring of DCI signaling, i.e., no TS change for
a.	DCI addressed to C-RNTI without need for NDI comparison is used for indication of a new transmission.
b.	DCI addressed to CS-RNTI with different NDI values is used to indicate either a retransmission (NDI=1) or an activation/deactivation command (NDI=0)
Proposal 2	Introduce an indicator in ConfiguredGrantConfig to indicate activation/deactivation of AUL with a configured grant.

References
[bookmark: _Ref174151459][bookmark: _Ref189809556]RP-182878, New WID on NR-based Access to Unlicensed Spectrum, Qualcomm Inc.
[bookmark: _Ref513478584]3GPP TR 38.889 v16.0.0 “Study on NR-based access to unlicensed spectrum (Release 16)
R2-19xxxxx _ Draft_CR_38.321_Supporting CG retransmission timer for NR-U, Ericsson, RAN2#106

