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Introduction
In grant free, resources are usually shared by UEs to improve resource utilization. However, due to traffic arrives randomly, UE collision is inevitable. Moreover, URLLC has ultra-high reliability requirement. Even collision with small possibility has strong impact. So collision problem needs to be studied in grant free. Collision randomization is one method, especially for repetition case. In this document, Frequency hopping and DMRS hopping are discussed.
Frequency hopping


In addition, current hopping pattern only depends on two parameters, and, available hopping pattern is very limited and randomness of collision among UE is very limited, even leads 100% collision, which is fatal for URLLC. So more flexible hopping pattern need to be studied. [1] Provides a simple enhancement on current hopping pattern and hopping resource per UE can be configured by Enb.
Proposal1: Hopping resource per UE can be configured by eNB to reduce collision probability.
DMRS hopping 
Non-orthogonal resource allocation is usual for URLLC to support more grant free UE in limited resource, however DMRS collision leads UE misrecognition issue and channel estimation error. Therefore, it is necessary to avoid non-orthogonal DMRS interference, especially always-interference for a pair of UEs. UE-specific DMRS hopping is a good choice. 
To coordinate hopping pattern among UEs easier, even the initial transmission occurs randomly in time domain, DMRS port for the initial transmission, ,should depend on time index.
In addition, there are three hopping schemes:
· Simple function with UE-specific parameters
), n is time index with unit of one transmission. N is available hopping resources.  is starting DMRS port,  is hopping offset,  is total number of DMRS port. These parameters except n are all configured by RRC. 
· Random function with UE-specific parameters
Random hopping can also solve always-collision issue, but it may lead unnecessary interference in case that orthogonal resource is enough. Therefore, if this scheme is applied, it’s better to configure on-off. When orthogonal resource is enough, fixed DMRS port or fixed hopping pattern is applied. Otherwise, Random hopping is applied.
· Definite UE-specific hopping pattern
Definite UE-specific hopping pattern is the most flexible hopping configuration, which can maximum system efficiency by reasonable configuration.
Proposal2: In order to avoid and reduce always-DMRS collision probability, DMRS hopping should be considered
Conclusions
In this contribution, we show our views on UL transmission without UL grant with following observation and proposals:
Proposal1: Hopping resource per UE can be configured by eNB to reduce collision probability.
Proposal2: In order to avoid and reduce always-DMRS collision probability, DMRS hopping should be considered
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