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1. Introduction

This contribution provides a text proposal on UL transmission procedure for NR in TS 38.214.
2. Discussion
2.1. UL transmission without grant
Many agreements on UL transmission without grant [1] [2] have been achieved but not included in TS 38.214 Section 6.1.2.3. Agreements on resource allocation are added in Text proposal for TS 38.214 Section 6.1.2.3.
2.2. PUSCH hopping procedure
Inter-slot hopping plays more important role in mini-slot transmission than intra-slot hopping. However, inter-slot hopping is not discussed fully and inter-slot hopping scheme in TS 38.214 Section 6.3 cannot work for mini-slot repetition due to hopping boundary is slot, as shown in Figure1.Therefore, hopping boundary should be related to one transmission unit. To coordinate hopping pattern among UEs easier, even the initial transmission occurs randomly in time domain, 
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should also depend on time index with unit of one transmission.
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Figure1 Mini-slot repetition transmission with inter-slot hopping

In addition, current hopping pattern only depends on two parameters,
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, available hopping pattern is very limited. Therefore, Randomness of collision among UE is very limited, even leads 100% collision, which is fatal for grant free for URLLC. On the one hand, non-orthogonal resource allocation is usual for URLLC to support more grant free UE in limited resource. One the other hand, in case of collision of non-orthogonal resource, UE cannot be identified and data cannot be demodulated. So we suggest more flexible UE-specific hopping pattern should be configured. 
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 are configured UE-specifically, available hopping resource should also be configured by eNB considering interference and system efficiency to reduce collision ratio. As shown in Figure 2, due to available hopping resource  are introduced, collision ratio decreases significantly, from 50% to 25% (the lowest collision ratio if collision occur).

[image: image7.emf]Collision resource

UE1 resource

UE2 resource

UE1: RBstart=1, RBoffset=2;

UE2:RBstart=1, RBoffset=1; 

HoppingResourceper UE=2(Fixed);

HoppingResourceperCell=3;

UE1: RBstart=1, RBoffset=2;

UE2:RBstart=1, RBoffset=1; 

HoppingResourceper UE=3(Configurable);

HoppingResourceperCell=3;


Figure 2 Fixed and Configurable hopping resources
Therefore, we suggest resource allocation is determined by
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, n is time index with unit of one transmission. N is available hopping resources. [image: image11.png]RB.
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 is starting frequency position, [image: image13.png]RE,
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 is BWP size. These parameters except n are all configured by UE-specific RRC. 
Proposal1: In order to increase randomness of collision, frequency hopping configuration should maximum flexibility.

· Resource allocation is determined by: [image: image16.png]RE(n) = (RB.,qpe + (R mod N) * RBy sz, ) MOANZES,



, n is time index with unit of one transmission. N is available hopping resources. [image: image18.png]RB.
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 is starting frequency position, [image: image20.png]RE,
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 is BWP size. These parameters except n are all configured by UE-specific RRC.
According to the current specification, a UE can be configured a set of frequency offsets by Frequency-hopping-offsets-set. However, it is not clear if the frequency hopping offset set is shared by all the configured UL BWPs or “BWP specific”. Since different BWPs may have different subcarrier spacings which impact the actual frequency domain resource of the PUSCH, it is more reasonable that the PUSCH frequency hopping configuration is “BWP specific”. According to the comments in endorsed RRC parameter sheet [3], configuration of PDSCH and PUSCH timing configurations (DL-data-time-domain and UL-data-time-domain) have been both “BWP specific”. The frequency-domain properties of PUSCH are more closely related to BWP configuration. Hence the frequency hopping configuration should be “BWP specific”.
Proposal 2: In context of resource allocation in time domain in TS 38.213, it should be clarified that the configuration of PUSCH frequency hopping offset is BWP specific.
3. Conclusions

Proposal1: In order to increase randomness of collision, frequency hopping configuration should maximum flexibility.

· Resource allocation is determined by: [image: image23.png]RE(n) = (RB.,qpe + (R mod N) * RBy sz, ) MOANZES,



, n is time index with unit of one transmission. N is available hopping resources. [image: image25.png]RB.
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 is starting frequency position, [image: image27.png]RE,
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 is BWP size. These parameters except n are all configured by UE-specific RRC.
Proposal 2: In context of resource allocation in time domain in TS 38.213, it should be clarified that the configuration of PUSCH frequency hopping offset is BWP specific.
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/********************** Start of Text Proposal for TS 38.214 Section 6.1.2.3************************/
6.1.2.3
Resource allocation for uplink transmission without grant

When PUSCH resource allocation is semi-statically configured by higher layers, 

-     Number of DMRS CDM groups, DMRS ports, and number of front-loaded symbols are determined as in Subclause 7.3.1.1 of [5, TS 38.212], and the antenna port value is provided by UL-TWG-DMRS in case of  UL-TWG-type1 configuration, and  UL grant in case of UL-TWG-type2 configuration..

-
The frequency resource allocation follows the received configuration according to [38.321] and is provided by UL-TWG-fre-dom  in case of UL-TWG-type1 configuration and UL grant in case of UL-TWG-type2 configuration ;

-
The time resource allocation is determined by the row index of an RRC configured table [pusch-symbolAllocation]. The row index value is provided by UL-TWG-tim-dom in case of UL-TWG-type1 configuration and UL grant in case of UL-TWG-type2 configuration;
-
The modulation and coding scheme IMCS is provided UL-TWG-MCS-TBS  in case of UL-TWG-type1 configuration and UL grant in case of UL-TWG-type2 configuration;
-    The periodicity for uplink transmission without grant is determined by the row index of  Table 6.1.2.3-1, and is provided by UL-TWG-Periodicity 
-    The repetition number K is determined by UL-TWG-repK;

-    The redundancy version pattern is determined by UL-TWG-RV-rep; Redundancy version in the nth transmission occasion among K repetitions is (mod(n-1,4)+1)th  value in the configured redundancy version pattern, n=1, 2, …, K.

The UE shall not transmit anything on the resources configured by UL-TWG-type1 or UL-TWG-type2 if the higher layers did not deliver a TB to transmit on the resources allocated for uplink transmission without grant.


Table 6.1.2.3-1: Allowed periodicities P for uplink transmission without grant
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	CP
	Possible values of periodicities P [symbols]

	0
	Normal
	2, 7, n*14, where n={1, 2, 5, 10, 20, 32, 40, 64, 80, 128, 160, 320, 640}

	1
	Normal
	2, 7, n*14, where n={1, 2, 4, 10, 20, 40, 64, 80, 128, 160, 256, 320, 640, 1280}

	2
	Normal
	2, 7, n*14, where n={1, 2, 4, 8, 20, 40, 80, 128, 160, 256, 320, 512, 640, 1280, 2560}

	2
	Extended
	2, 6, n*12, where n={1, 2, 4, 8, 20, 40, 80, 128, 160, 256, 320, 512, 640, 1280, 2560}

	3
	Normal
	2, 7, n*14, where n={1, 2, 4, 8, 16, 40, 80, 160, 256, 320, 512, 640, 1024, 1280, 2560, 5120}


The initial transmission of a TB may start at 

-
the first transmission occasion of the K repetitions if the configured RV sequence is {0,2,3,1},

-
any of the transmission occasions of the K repetitions that are associated with RV=0 if the configured RV sequence is {0,3,0,3},

-
any of the transmission occasions of the K repetitions if the configured RV sequence is {0,0,0,0}, except the last transmission occasion when K=8. 

For any RV sequence, the repetitions shall be terminated after transmitting K repetitions, or at the last transmission occasion among the K repetitions within the period P, whichever is reached first.





/********************** End of Text Proposal for TS 38.214 Section 6.1.2.3************************/
/********************** Start of Text Proposal for TS 38.214 Section 6.3************************/
6.3
UE PUSCH hopping procedure

In case of resource allocation type 1, whether or not transform precoding is enabled for PUSCH transmission, the UE may perform PUSCH frequency hopping, otherwise no PUSCH frequency hopping is performed. When transform precoding and frequency hopping are enabled for PUSCH, the RE mapping is performed in the following order: the modulated symbols are first mapped across sub-carriers, then across transform precoded symbols within a frequency-hop, then across frequency hops occupying different sets of PRBs.

For each configured UL BWP, if a UE is configured by higher layer parameter Frequency-hopping-PUSCH, one of two frequency hopping modes can be configured:

-
Intra-slot frequency hopping, applicable to single slot and multi-slot PUSCH transmission.

-
Inter-slot frequency hopping, applicable to multi-slot PUSCH transmission.
When frequency hopping on PUSCH is enabled and for resource allocation type 1, frequency offsets are configured by higher layer parameter Frequency-hopping-offsets-set  respectively for each configured UL BWP:

-
when the size of the active BWP is less than [50] PRBs, one of two higher layer configured offsets is indicated in the UL grant

-
when the size of the active BWP is greater than [50] PRBs, one of four higher layer configured offsets is indicated in the UL grant

The starting RB during in each hop is given by:
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where 
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 be the starting resource within the UL BWP, as calculated from the resource block assignment information of resource allocation type 1 (described in sub-clause 6.1.2.2.2) and 
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is the frequency offset in RBs between the two frequency hops.

 [In case of inter-slot frequency hopping, hopping happens at each slot. The starting RB during slot  
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[image: image35.png]RE,

fstare

RB(n) = {(RBM + (nmod N) + RB, 1., ) mod Ni53






where [image: image38.png]



 is the transmission occasion number of a multi-slot PUSCH transmission,
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 is the starting resource within the UL BWP, as calculated from the resource block assignment information of resource allocation type 1 (described in sub-clause 6.1.2.2.2) and 
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is the frequency offset in RBs between the two frequency hops, N is available hopping resource number .
/********************** End of Text Proposal for TS 38.214 Section 6.3************************/
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