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Introduction
In this contribution, we discuss the remaining issues on UL data transmission procedure.
[bookmark: _Ref178064866]Discussion
Configuration UL transmission without UL grant
As discussed earlier and also in the email discussion in our view simultaneous configuration of Type 1 and Type 2 UL Tx without UL grant for different serving cell can be supported. However, whether multiple configuration of one type should be allowed or not is more a RAN2 issues as in the end RAN2 should have a solution make such design possible. 
More importantly, separating the behavior of the two types can have considerable impact on RAN2 design, since it does not allow a unified structure. 
Proposal: Similar approach should be taken regarding multiple configuration for type 1 and type 2 in the same cell. It is preferable that only one configuration per type is specified in Rel-15.
Because of different types of services the UE may need to send both in the dynamic grant and UL transmission without grant, the UE should be able to operate both simultaneously. One issue with this is the power control where the UE total power for the two transmissions need to be shared. In this case the UE can derive a TPC based on the two commands for the UL transmission without UL grant and UL transmission with grant.
Proposal: In case of simultaneous UL transmission with and without grant, UE power should be shared relatively between the two transmissions.  

Activation/deactivation of Type 2 UL Transmission without UL Grant 
In LTE, UL grant which is carried by DCI format 0, contains fields for [5.3.3.1 in 36.212]
	 Field Name
	Length

	Carrier indicator
	0 or 3

	Flag for format0/format1A differentiation
	1

	Hopping flag
	1

	N_ULhop
	1 (1.4, 3, and 5 MHz)
2 (10, 15, and 20 MHZ)

	Resource block assignment
	5 (1.4 Mhz), 7 (3 and 5 Mhz)
11 (10 Mhz), 12 (15 Mhz), 13 (20 Mhz)

	MCS and RV
	5

	NDI (New Data Indicator)
	1

	TPC for PUSCH
	2

	Cyclic shift for DM RS
	3

	UL index (TDD only)
	2

	Downlink Assignment Index (DAI)
	2

	CSI request (1 or 2 bit)
	1 or 2

	SRS request
	0 or 1

	Resource allocation type 
	1


 
In LTE SPS UL activation/deactivation is a re-use of DCI format-0 scrambled with SPS C-RNTI. According to sub-clause 9.2 in 36.213, a UE validates a SPS assignment PDCCH if the CRC parity bits obtained for the PDCCH payload are scrambled with the SPS C-RNTI, and the new data indicator field is set to 0. Similar approach can be used for activation of SPS in NR.
The deactivation (release) command for SPS in LTE is the same as activation message except that the modulation and coding scheme in the UL grant is set to ‘11111’. Similar method can be used in NR for activation and deactivation of UL transmission without UL grant type 2.
Table 9.2-1A: Special fields for Semi-Persistent Scheduling Release PDCCH/EPDCCH Validation
	
	DCI format 0
	DCI format 1A

	TPC command for scheduled PUSCH
	set to '00'

	N/A

	Cyclic shift DM RS
	set to '000' if present

	N/A

	Modulation and coding scheme 
and redundancy version
	set to '11111'
	N/A

	Resource block assignment and 
hopping resource allocation
	Set to all '1's
	N/A

	HARQ process number
	N/A
	FDD: set to '000'
 TDD: set to '0000'

	Modulation and coding scheme
	N/A
	set to '11111'

	Redundancy version
	N/A
	set to '00'

	Resource block assignment
	N/A
	Set to all '1's



Proposal: Activation of UL transmission without UL grant Type 2 can be done using DCI format 0 scrambled with SPS C-RNTI. For deactivation of the UL transmission without UL grant Type 2, DCI format 0 scrambled with SPS C-RNTI can be used with MCS set to a reserved value.

UCI on PUSCH 
Uplink control information (UCI) is carried either by physical uplink control channel (PUCCH) or physical uplink shared channel (PUSCH) and contains one or several uplink control information i.e.  DL acknowledgement (ACK/NACK), channel quality indicator (CQI) or scheduling request (SR). UCI is transmitted either on PUSCH if the UE transmits user data in the UL or when there is no user data to be transmitted, UCI is carried by PUCCH.  The encoding of control data and the corresponding mapping is done as described in sub-clause 5.2.2.6 in 36.212.

Similar to the case of UL transmission with UL grant, for transmission of UCI on PUSCH transmission without UL grant type 1 or type 2, a part of resources can be reserved for transmission of UCI. Also for both types a set of beta_offset values needed, but we think that it can be derived from the beta_offset values used for the dynamic grant.

Proposal: For UCI on PUSCH transmission, the beta_offset that is configured for UL transmission with dynamic grant can be used for UL transmission without UL grant. 
HARQ Feedback
Due to asynchronous HARQ feedback, UE does not have an exact timing for when to expect an UL grant for retransmission. It means that the feedback might be transmitted from gNB at any given time, and UE does not have a well-defined reference point for assuming no feedback is sent. To limit this uncertainty in NR, a maximum feedback time T can be explicitly configured for the UE to wait for feedback. 
Due to the lack of a PHICH-like channel in NR, the feedback has to be sent by PDCCH. But, to always send an explicit positive or negative feedback in PDCCH for each UL transmission induces a large signaling load in the downlink. For reduced load of the DL control channel, some feedback transmissions can be skipped without substantially degrading the UL transmission performance. If the gNB fails to decode the UL transmission, it sends UL grant to UE for retransmission. UE can interpret the HARQ feedback from whether the UL grant is received or not. Since the UL BLER value usually would be kept within a small value, this procedure saves most of signaling overhead for feedback.
Proposal: A feedback time T can be explicitly configured for the UE to wait for feedback. A UL transmission is considered successful if no feedback is received within feedback time T. The specific design is up to RAN2
Semi-persistent CSI reporting on PUSCH 
For semi-persistent CSI (SP-CSI) reporting on PUSCH, it was agreed that a similar mechanism to LTE semi-persistent scheduling (SPS) will be used.  Thus SP-CSI will be activated by DCI and the CSI is reported on PUSCH periodically until the SP-CSI is deactivated as shown in Figure 1, where the SP-CSI reporting is like SPS in LTE.
[image: ]
[bookmark: _Ref481492619]Figure 1: Semi-persistent CSI reporting over PUSCH
The slots over which CSI is reported are semi-persistently configured through higher layer signalling, such as periodicity and slot offset.  DCI is used to indicate activation/deactivation and PUSCH resource allocation for the reporting.
SP-CSI activation and deactivation
In LTE, UL SPS activation and deactivation in LTE are signaled in a DCI by scrambling the CRC with a SPS C-RNTI and setting some special bit fields to certain values.  While a similar approach could be used in NR for SP-CSI activation and deactivation, the exact settings are to be further studied by considering the possibility of better link adaptation, i.e. MCS field may not be fixed as in LTE SPS.
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SP-CSI activation and deactivation confirmation
In LTE Rel-8, the confirmation for UL SPS activation is done through DTX detection at the eNB, i.e. the activation is confirmed if a PUSCH is decoded in the SPS subframe and resource. For SPS release, a UE sends an HARQ Ack to the eNB to confirm the reception of the SPS release.  In Rel-13, MAC CE based confirmation was introduced for SPS activation/deactivation in supporting reduced latency, in which more frequent SPS subframes may be configured and if a UE doesn’t have data to send, the UE may skip the SPS subframe.  In that case, implicit confirmation with DTX detection is not possible.   The same mechanism is agreed in NR.
In case of SP-CSI, the CSI report is always available at a UE, so there should be no issue with DTX based confirmation for SP-CSI activation. For SP-CSI release, a UE can send an HARQ ACK to the gNB to confirm explicitly.  Using MAC CE based confirmation in this case would cause extra delay and more resource overhead.
[bookmark: _Toc498448282][bookmark: _Toc498447156][bookmark: _Toc498447382][bookmark: _Toc498447683][bookmark: _Toc498448287]Observation: Unlike in SPS where a UE may not have data to send, a UE always has CSI to report in case of SP-CSI.
Proposal: The same confirmation mechanism in LTE Rel-8 for UL SPS activation/deactivation can be used for SP-CSI. 
Special SP-CSI C-RNTI
[bookmark: _Toc494754183][bookmark: _Toc498448283]In LTE UL SPS, SPS C-RNTI is used for SPS activation/deactivation and for SPS PUSCH.  It is unclear whether a special SP-CSI C-RNTI is needed for SP-CSI.  For SP-CSI activation and deactivation, SP-CSI C-RNTI may be helpful for a UE to distinguish between a SP-CSI activation/deactivation DCI and other DCIs.   SP-CSI C-RNTI may also be helpful when DTX based activation confirmation is used. 
[bookmark: _Toc498448288]Observation: SP-CSI C-RNTI may be useful for SP-CSI activation/deactivation DCI detection and confirmation of SP-CSI activation.
Proposal: SP-CSI specific C-RNTI is supported for SP-CSI.
SP-CSI reactivation 
[bookmark: _Toc494703357][bookmark: _Toc494704757][bookmark: _Toc494731314][bookmark: _Toc494739996][bookmark: _Toc494740005][bookmark: _Toc494743287][bookmark: _Toc494747111][bookmark: _Toc494754179][bookmark: _Toc498447157][bookmark: _Toc498447383][bookmark: _Toc498447684][bookmark: _Toc498448289]In LTE SPS, it is possible to send a re-activation DCI that updates the resource assignment for an on-going SPS. This feature should also be supported for SP-CSI.  It would allow gNB to adapt to changes in channel and/or CSI payload size. 
Proposal: SP-CSI re-activation that updates the resource assignment or other parameters is supported.
[bookmark: _Toc494754184][bookmark: _Toc498447158][bookmark: _Toc498447384][bookmark: _Toc498447685][bookmark: _Toc498448290]Unlike in LTE SPS, retransmission of CSI is generally not necessary for SP-CSI due to channel aging or CSI update at the UE.
Proposal: Retransmissions are not supported for SP-CSI on PUSCH.
Conclusion
Based on the discussion in section ‎2 we propose the following for UL data transmission without UL grant: 
· Similar approach should be taken regarding multiple configuration for type 1 and type 2 in the same cell. It is preferable that only one configuration per type is specified in Rel-15.
· In case of simultaneous UL transmission with and without grant, UE power should be shared relatively between the two transmissions.  
· Activation of UL transmission without UL grant Type 2 can be done using DCI format 0 scrambled with SPS C-RNTI. For deactivation of the UL transmission without UL grant Type 2, DCI format 0 scrambled with SPS C-RNTI can be used with MCS set to a reserved value
· For UCI on PUSCH transmission, the beta_offset that is configured for UL transmission with dynamic grant can be used for UL transmission without UL grant
· A feedback time T can be explicitly configured for the UE to wait for feedback. A UL transmission is considered successful if no feedback is received within feedback time T. The specific design is up to RAN2

Regarding semi-persistent CSI reporting the following was proposed:
· Dynamic MCS allocation is supported in SP-CSI
· The same confirmation mechanism in LTE Rel-8 for UL SPS activation/deactivation can be used for SP-CSI
· SP-CSI specific C-RNTI is supported for SP-CSI
· SP-CSI re-activation that updates the resource assignment or other parameters is supported.
· Retransmissions are not supported for SP-CSI on PUSCH.
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