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1. Overall Description:

RAN1 discussed the RAN2 chairman contribution on NR topics requiring coordination between RAN1 and RAN2 [R1-1711642]. This LS provides the current RAN1 status with regard to the point #4 of the contribution:

4 - UL grant free transmission and relation to UL SPS: Based on LS R1-1709805, RAN2 understands that discussion in RAN1 is still ongoing and expects to receive further information from a future meeting about any differences between UL SPS and grant free Until such information is received RAN2 will continue to progress on RAN2 aspects of UL SPS, agreed to be as LTE as baseline. Additionally RAN2 will discuss some aspects of UL grant free and SPS, e.g. if any difference between them from RAN2 point of view, and will aim to provide input to RAN1 this meeting. Input from RAN1 before the August WG meeting is preferable

Although RAN2 asks for the difference between grant-free and SPS, so far two different types of UL transmission without grant have been agreed to be specified in RAN1 according to the following agreements. Type 1 is different from type 2 at least on the point that any L1 signalling is not required, and type 2 has some similarity with LTE UL SPS at least on the point that L1 signalling is used for activation/deactivation. RAN1 also agree for both types to support HARQ operations with repetitions, while further study is needed whether to configure multiple resources, and also to decide a timing reference for type 2. 

	RAN1 #NR-AH2(June 2017)
· Type of UL data transmission without grant

· Type 1: UL data transmission without grant is only based on RRC (re)configuration without any L1 signalling 

· Type 2: UL data transmission without grant is based on both RRC configuration and L1 signalling to activation/deactivation for UL data transmission without grant

· Note: functionality of modification is achieved the L1 signalling by activation

· Type 3: UL data transmission without grant is based on RRC configuration, and allows L1 signalling to modify some parameters configured by RRC but no L1 signalling for activation

· For UL data transmission without grant, type 1 and type 2 have already been agreed, FFS type 3. 

· FFS the reliability issues for L1 signalling.

· For Type 1 UL transmission without UL grant, the RRC (re-)configuration includes at least the following

· Periodicity and offset of a resource with respect to SFN=0 

· Time domain resource allocation 

· Frequency domain resource allocation 

· UE-specific DMRS configuration

· Note: 

· one TB is mapped to a resource at least consisting of time/frequency-domain resource

· RAN1 will not introduce specific resource allocation and DMRS configuration for UL data transmission without grant separate from UL data transmission with UL grant within the Rel.15 WI

· An MCS/TBS value

· Number of repetitions K

· Power control related parameters

· FFS HARQ related parameters

· FFS if multiple resources can be configured

· For Type 2 UL transmission without UL grant

· The RRC (re-) configuration for resource and parameters includes at least the following

· Periodicity of a resource

· Power control related parameters

· At least the following additional parameters for the resource are given by L1 signalling

· Offset associated with the periodicity with respect to a timing reference indicated by L1 signalling for activation

· FFS: the timing reference 

· Time domain resource allocation 

· Frequency domain resource allocation 

· UE-specific DMRS configuration

· An MCS/TBS value

· Note: 

· one TB is mapped to one resource 

· RAN1 will not introduce specific resource allocation and DMRS configuration for UL data transmission without grant separate from UL data transmission with UL grant within the Rel.15 WI

· FFS multiple resources can be configured

· FFS HARQ related parameters
· FFS whether number of repetitions K is configured by RRC signalling and/or indicated by L1 signalling
· In addition to the RS parameters, time and frequency resource are configured in a UE-specific manner.

· Note: it is common understanding that the time and frequency resources configured for a UE may or may not collide with those for another UE (to be captured in the LS).
· NR supports more than 1 HARQ process for UL transmission without grant

· RAN1 considers that UE transmitting UL transmission without UL grant can be identified based on time/frequency resources and RS parameter(s). 
· RAN1 considers that UE transmitting UL transmission without UL grant can be identified based on time/frequency resources and RS parameter(s). 


RAN1 will continue to discuss relevant aspects including the above and the difference of type 1 and type 2, and keep RAN2 informed on the progress. RAN1 recommends RAN2 to also consider the corresponding RAN2 designs to adequately support type 1 and type 2 UL transmission without UL grant. 

In addition, RAN1 has achieved following agreements for UL transmission without UL grant.
For configurations:
	RAN1 #NR-AH1(Jan 2017)
· For an UL transmission scheme without grant
· at least semi-static resource (re-)configuration is supported
· FFS: The resource configuration includes at least physical resource in time and frequency domain and RS parameters
· Higher-layer signaling could be similar to Rel-8 LTE SPS
· FFS: MCS
RAN1#88
· For UL transmission without grant,
· The resource configuration includes at least the following
· Time and frequency resources, FFS: including resources for repetitions, implicitly or explicitly
· Modulation and coding scheme(s), possibly including RV, implicitly or explicitly
· Reference signal parameters
· FFS: Details
· FFS: The number of repetitions K
· FFS: Whether multiple number of K can be configured to one UE
· FFS other parameters
RAN1#89
· If network configures, UL data transmission without UL grant can be performed after semi-static resource configuration in RRC without L1 signalling 
· If network configures, L1 signaling for activation/deactivation and/or modification on parameters for UL data transmission without UL grant can be applied
· RAN1 is discussing whether the mechanism to distinguish UL SPS and UL data transmission without UL grant is necessary.
· “semi-static resource configuration in RRC” agreed by R1-1709537 includes UE-specific semi-static configuration for RS.


For repetition and retransmission scheme for NR UL data transmission:

	RAN1 #NR-AH1(Jan 2017)
· For an UL transmission scheme with/without grant
· K repetitions including initial transmission (with the same or different RV and FFS with different MCS) (K>=1) for the same transport block are supported, 
· FFS the way K is determined
· FFS: hopping mechanisms over the transmissions
RAN1#88
· For UL transmission without grant,
· FFS: A UE may continue repetitions for a TB until one of the following conditions is met 
· An ACK is successfully received from gNB
· The number of repetitions for the TB reaches K
· For UE configured with K repetitions for a TB transmission with/without grant, the UE can continue repetitions (FFS can be different RV versions, FFS different MCS) for the TB until one of the following conditions is met
· If an UL grant is successfully received for a slot/mini-slot for the same TB
· FFS: How to determine the grant is for the same TB
· FFS: An acknowledgement/indication of successful receiving of that TB from gNB
· The number of repetitions for that TB reaches K
· FFS: Whether it is possible to determine if the grant is for the same TB
· Note that this does not assume that UL grant is scheduled based on the slot whereas grant free allocation is based on mini-slot (vice versa)
· Note that other termination condition of repetition may apply


For channel structure for NR UL data transmission:

	RAN1 #NR-AH1(Jan 2017)
· For an UL transmission scheme without grant
· RS is transmitted together with data
· channel structure of grant-based data transmission can be starting point
RAN1#88
· At least for CP-OFDM, NR supports a common DMRS structure for DL and UL

· DMRS for same or different links can be configured to be orthogonal to each other. 

· FFS exact DMRS location, DMRS pattern, and, scrambling sequence for the common DMRS structure.

· Support PN sequence for CP-OFDM

· FFS: ZC-sequence for CP-OFDM

RAN1#88bis
· Support ZC-sequence for UL DFT-S-OFDM DMRS
RAN1 #NR-AH2(June 2017)
· WA: Both DFT-S-OFDM and CP-OFDM are supported for UL transmission without grant.


For Timing advance (TA), power control etc. mechanisms for NR UL data transmission:
	RAN1 #NR-AH2(June 2017)
· The same TA adjustment procedure/mechanism (including expiration of TA timer) is applied to UL transmission with and without UL grant
· For UL transmission without UL grant, 
· Open-loop power control based on pathloss estimate is supported.
· FFS: Closed-loop power control is supported, which is based on NW signaling.
· A UE shall not transmit anything on configured resources for UL transmission without UL grant when there is no transport block to transmit. 
· FFS: UCI piggybacking with transport block is supported for UL transmission without UL grant.


RAN1 will continue the discussion further on the detailed design for UL transmission with/without UL grant.

2. Actions:

To TSG-RAN2 group.

RAN1 would like to ask RAN2 to take the above RAN1 views on UL transmission without UL grant and relation to LTE UL SPS into account.

3. Date of Next TSG-RAN WG1 Meetings:

TSG RAN WG1 Meeting #90
21 – 25 August 2017 

Prague, CZ

TSG RAN WG1 NR Ad hoc #3
18 – 21 September 2017 
Nagoya, Japan

