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[bookmark: _Ref490170658]Introduction
In RAN1#90bis Meeting and the subsequent email discussion [1], the following agreements were reached:
Agreements: (Update from email approval)
· For UL transmission without UL grant, for each configuration 
· The number of configured HARQ processes is explicitly configured by RRC
· Each configuration can have multiple HARQ processes 
· The value range is {1, 2, …, M}, where M value is FFS

Agreements: (Update from email approval)
· For Type 1 and Type 2 UL transmission without grant, RNTI(s) is/are configured by UE-specific RRC signaling.
· Whether the same or different RNTI(s) for Type 1 and Type 2 can be decided by RAN2.
· Within each type, an RNTI is configured by UE-specific RRC signaling at least for one resource configuration in a serving cell

Agreements: (Update from email approval)
· For UL transmission without UL grant, 
· The HARQ ID for a TB should be the same during the repetitions and retransmissions if any.
·  The HARQ ID is at least determined by 
· the number of HARQ processes in the configuration
· the time-domain resource for the UL data transmission
· FFS: other factors such as frequency-domain resource, DMRS, repetition K dependency on initial transmission.

Working assumption: (Update from email approval)
· For UL transmission without UL grant, for a TB transmission with K repetitions 
· The repetitions follow an RV sequence and it is configured by UE-specific RRC signaling to be one of the following: 
· Sequence 1: {0, 2, 3, 1}
· Sequence 2: {0, 3, 0, 3}
· Sequence 3: {0, 0, 0, 0}
This contribution addresses some remaining details on the UL transmission without UL grant. 
Support for Type 1 and Type 2

In the follow-up email discussion after RAN1#90bis meeting, one of the discussion points was about simultaneous support of Type 1 and Type 2 UL Tx without UL grant. In general, we support simultaneous configurations of Type 1 and Type 2 of UL Tx without UL grant for a serving cell and for different serving cells. We believe that these can be achieved with minimal standardization effort and add to system flexibility and frequency efficiency. 
Proposal 1: For UL transmission without UL grant, simultaneous configurations of Type 1 and Type 2 should be supported for same and different serving cells.
We also support multiple Type 1 configurations for a serving cell. This will allow each BWP to have its own configuration given that different BWPs could potentially have different numerologies.
There was also another discussion point during the follow-up email discussion after RAN1#90bis meeting to answer the question whether separate RNTIs for Type 1 and Type 2 are needed to support different service requirements. We believe separate RNTIs should be supported and they should be configured by UE-specific RRC signaling. However, we do not see any clear reason to support separate RNTIs within each Type. In other words, having the same RNTI can be configured for multiple resource configurations.
Proposal 2: For UL transmission without UL grant, for Type 1 and Type 2 separate RNTIs configured by UE-specific RRC signaling should be supported, and for each Type the same RNTI should be configured for multiple resource configurations.
During the follow-up email discussion after RAN1#90bis meeting, there was another discussion point regarding an agreement made in RAN2 which stated: 
· “As in LTE SPS UL, retransmission for SPS UL transmission are based only on UL dynamic grant and for SPS, as in LTE-SPS, retransmissions for SPS transmission are based on uplink grant/DL assignments received on SPS C-RNTI. SPS C-RNTI is configuration is provided by RRC signaling.”

Our understanding is that the above RAN2 agreement would only apply to Type 2 UL Transmission without UL grant. However, even for Type 2, considering that the assumption is that multiple UEs could share the same resource, it is possible that a UE is not successfully detected by gNB.  We think it would be good to address the collision case for Type 2.  Nevertheless, we would be fine if we assume for Rel-15 that the gNB will be able to detect which UE transmitted and schedule retransmission dynamically.     


Details related to HARQ during UL transmission without grant

During a K repetition UL transmission without UL grant, it is possible that before completing all K transmissions, gNB successfully decodes the transmitted TB. In such a case, there is a benefit that the gNB sends the HARQ feedback without waiting for all the K repetitions to complete. Therefore, for HARQ feedback for UL transmission without UL grant, we support that explicit HARQ-ACK indication is supported during or after K repetitions (K>=1). We believe that for such explicit HARQ-ACK using group common DCI would be an efficient method.
Proposal 3: For UL transmission without UL grant, explicit HARQ feedback indication is supported during or after K repetitions (K>=1) and is transmitted by group common DCI.
There was an earlier discussion on the UE behaviour, whether to assume ACK or NACK, when the UE does not receive HARQ feedback for a certain time after the K repetitions. We understand that RAN2 is currently discussing a timer-based mechanism and whether upon timer expiry the UE should assume ACK or NACK. We believe it would be better if the consequent UE behavior was handled by RAN2.
In [90b-NR-34] email discussion it was agreed that for UL transmission without UL grant the HARQ ID is at least determined by the time-domain resources for the UL data transmission.  It is now FFS whether to have other factors such as frequency-domain resources, DMRS, etc. for HARQ ID determination.  
We believe that, besides time-domain resources, other factors are also needed for HARQ ID determination.  If we limit HARD ID determination to time-resources only, this means that the periodicity of the retransmission/repetition is limited by the number of HARQ processes, as shown in Figure 1. This will not be favourable, since the UL transmission without UL grant is supposed to be used in such use cases that have low latency requirements.



[bookmark: _Ref498593811]Figure 1. HARQ ID determination by time-domain resources only. Retransmission periodicity limited by the number of HARQ processes.  
 
Alternatively, if frequency-domain resources are also used for HARQ ID determination, then retransmission/repetition periodicity will not be limited by the number of HARQ processes anymore, and UE will have the opportunity to retransmit an UL without-grant HARQ process virtually at any time. Figure 2 shows HARQ ID determination by means of time-domain and frequency domain resources together.  


[bookmark: _Ref498594211]Figure 2. HARQ ID determination by time-domain and frequency-domain resources. Retransmission periodicity NOT limited by the number of HARQ processes. 
As seen, not only the retransmission/repetition periodicity can be lowered by this scheme, but also different HARQ processes can have different periodicities/timings. The latter is advantageous especially for cases that a UE supports multiple latency requirements. Based on these advantages we make the following proposal:
Proposal 4: For UL transmission without UL grant, the HARQ ID is determined by time-domain and frequency-domain resources.     

Details related to the RRC parameters

There was a discussion point during the follow-up email discussion after RAN1#90bis meeting regarding whether to support the following RRC-configured parameters: beta_offset, RV type (IR or CC) for Type 1 UL transmission without grant. We express our view for several RRC-configured parameters for Type 1 and Type 2 in the following.  

The following RRC-configured parameters has been discussion to be supported for Type 1 and/or Type 2:
· UL TWG parameters for Type 1 (UL-TWG-type1):
· UL-TWG-periodicity
· UL-TWG-offset
· UL-TWG-power-control
· UL-TWG-tim-dom
· UL-TWG-freq-dom
· UL-TWG-DMRS
· UL-TWG-MCS-TBS
· UL-TWG-tp
· UL-TWG-numbHARQproc
· UL-TWG-RV-rep 
· UL-TWG-repK
· Configuration for type2 (UL-TWG-type2):
· UL-TWG-periodicity
· UL-TWG-tp
· UL-TWG-numbHARQproc
· UL-TWG-RV-rep 
· UL-TWG-power-control

Besides to the above list of parameters, we believe the following should be added:
· Parameters needed for multiple Type 1 configurations
· RRC should indicate the total number of Type 1 configurations (UL-TWG-config-num) as well as an index for each configuration (UL-TWG-config-idx).
· Beta offset values for UCI multiplexing
· [bookmark: _GoBack]Some companies indicated that UL transmission without grant is inherently unreliable and we should not support UCI multiplexing on PUSCH. But we believe that such supports helps to reduce latency in congested cases. We believe that the reliability can be addressed by specific beta-offset values.
· Parameters for HARQ 
· HARQ ID set
· We believe different configurations do not share the same HARQ ID pool therefore for each configuration the gNB need to define the corresponding HARQ ID set, UL-TWG-HARQ-id-set.
· HARQ feedback window
· Due to nature of UL transmission without grant, the HARQ feedback window should be relaxed to avoid a rush of retransmission from UEs. We believe such RRC parameter, UL-TWG-HARQ-fb-win, may help to reduce the rush of a potential retransmission after a possible collision during the first use of GF UL transmission.

Proposal 5: For Type 1 UL transmission without UL grant, the following RRC parameters should be included: UL-TWG-config-num, UL-TWG-config-idex, UL-TWG-HARQ-id-set, UL-TWG-HARQ-fb-win.    

Based on the contribution survey summary in document R1-1718815, some companies support a single fixed RV value and some companies support an RV sequence to be used across repetitions, to compromise, following proposals were made:
· For UL transmission without grant, for a TB transmission with K repetitions 
· The repetitions follow an RV sequence
· RV sequences for both Chase Combining (CC) and Incremental Redundancy (IR) should be supported and which one to use is configured by UE-specific RRC signaling. 

While we support the above proposal, we believe to avoid the ambiguity at the gNB side, we should consider “Sequence 2: {0,0,0,0}”. This sequence of RV removes the ambiguity at the gNB if one or more of the K repetitions are lost for whatever reason (e.g. collision with other UEs etc).

Conclusions
In this contribution, we dealt with a few details regarding UL transmission without grant. We propose the following. 
Proposal 1: For UL transmission without UL grant, simultaneous configurations of Type 1 and Type 2 should be supported for same and different serving cells.
Proposal 2: For UL transmission without UL grant, for Type 1 and Type 2 separate RNTIs configured by UE-specific RRC signaling should be supported, and for each Type the same RNTI should be configured for multiple resource configurations.
Proposal 3: For UL transmission without UL grant, explicit HARQ feedback indication is supported during or after K repetitions (K>=1) and is transmitted by group common DCI.
Proposal 4: For UL transmission without UL grant, the HARQ ID is determined by time-domain and frequency-domain resources.     
Proposal 5: For Type 1 UL transmission without UL grant, the following RRC parameters should be included: UL-TWG-config-num, UL-TWG-config-idex, UL-TWG-HARQ-id-set, UL-TWG-HARQ-fb-win.
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