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1 Introduction

Current descriptions in TS38.211 of mapping to resource blocks are misaligned with the DCI signalling “VRB-to-PRB mapping” in TS38.212 and the resource allocation type 0 in TS38.214. To complete the specification, this contribution will provide some modifications to correct this problem.
2 Discussion

In the current TS38.211 [1], mapping to resource blocks is described as following.
	6.3.1.6
Mapping to virtual resource blocks
For each of the antenna ports used for transmission of the PUSCH, the block of complex-valued symbols 
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 shall be multiplied with the amplitude scaling factor 
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 in order to conform to the transmit power specified in [5, TS 38.213] and mapped in sequence starting with 
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 in the virtual resource blocks assigned for transmission which meet all of the following criteria: 
6.3.1.7
Mapping from virtual to physical resource blocks

Virtual resource blocks shall be mapped to physical resource blocks according to the indicated mapping scheme, non-interleaved or interleaved mapping.
7.3.1.5
Mapping to virtual resource blocks

The UE shall, for each of the antenna ports used for transmission of the physical channel, assume the block of complex-valued symbols 
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 conform to the downlink power allocation specified in [6, TS 38.214] and are mapped in sequence starting with 
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 in the virtual resource blocks assigned for transmission which meet all of the following criteria: 
7.3.1.6
Mapping from virtual to physical resource blocks

The UE shall assume the virtual resource blocks are mapped to physical resource blocks according to the indicated mapping scheme, non-interleaved or interleaved mapping.


In the current TS38.211, the complex-valued symbols are mapped to virtual resource blocks without differentiate between resource allocation type 0 and type 1. And after mapping to virtual resource, the virtual resource blocks shall be mapped to physical resource blocks. 
In the current TS38.214 [2], resource allocatioin type 0 is described as following.
	5.1.2.2.1
Downlink resource allocation type 0

In downlink resource allocation of type 0, the resource block assignment information includes a bitmap indicating the Resource Block Groups (RBGs) that are allocated to the scheduled UE where a RBG is a set of consecutive physical resource blocks defined by higher layer parameter rbg-Size configured for PDSCH and the size of the carrier bandwidth part as defined in Table 5.1.2.2.1-1.
6.1.2.2.1
Uplink resource allocation type 0

In uplink resource allocation of type 0, the resource block assignment information includes a bitmap indicating the Resource Block Groups (RBGs) that are allocated to the scheduled UE where a RBG is a set of consecutive physical resource blocks defined by higher layer parameter rbg-Size configured for PUSCH and the size of the carrier bandwidth part as defined in Table 6.1.2.2.1-1.


In the current TS38.214, in the resource allocation of type 0, the resource blocks are allocated on physical resource blocks. So there is no VRB for the complex-valued symbols to map.  
In the current TS38.212 [3], the DCI signalling “VRB-to-PRB mapping” is described as following.

	7.3.1.1.2
Format 0_1

-
VRB-to-PRB mapping – 0 or 1 bit


-
0 bit if only resource allocation type 0 is configured or if PUSCH-tp=Enabled;


-
1 bit otherwise, only applicable to resource allocation type 1, as defined in Subclause 6.3.1.7 of [4, TS38.211].
7.3.1.2.2
Format 1_1

-
VRB-to-PRB mapping – 0 or 1 bit


-
0 bit if only resource allocation type 0 is configured;


-
1 bit otherwise, only applicable to resource allocation type 1, as defined in Subclause xxx of [4, TS38.211].


In the current TS38.212, when resource allocation type 0 is configured, there is no signalling to indicate the virtual resource blocks to physical resource blocks mapping scheme.  

Based on the incoordination between TS38.211, TS38.212 and TS38.214, the following two options are provided to correct the above problem.
· Option 1: When resource allocation type 0 is configured, the complex-valued symbols should be mapped to physical resource blocks.
· Option 2: The resource blocks should be allocated on virtual resource blocks for resource allocation type 0 and when resource allocation type 0 is configured, non-interleaved mapping scheme should be used for virtual resource blocks to physical resource blocks.
In LTE, all resource allocation types describes virtual resource blocks. It is much more consistent to let all resource allocation types use virtual resource blocks. So Option2 is preferred. Based on the analysis above, we propose following text proposals for Option2.
3 Text Proposal 
3.1 Text Proposal for TS38.211

---------------------------------------------- Start of Text Proposal ----------------------------------------------

------------------------------------------ Unchanged parts are omitted------------------------------------------
6.3.1.7
Mapping from virtual to physical resource blocks

For resource allocation type 0, virtual resource blocks shall be mapped to physical resource blocks according to non-interleaved VRB-to-PRB mapping. 
For resource allocation type 1, virtual resource blocks shall be mapped to physical resource blocks according to the indicated mapping scheme, non-interleaved or interleaved mapping.
For non-interleaved VRB-to-PRB mapping, virtual resource block 
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 is mapped to physical resource block 
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---------------------------------------- Unchanged parts are omitted ----------------------------------------
7.3.1.6
Mapping from virtual to physical resource blocks

For resource allocation type 0, the UE shall assume the virtual resource blocks are mapped to physical resource blocks according to non-interleaved VRB-to-PRB mapping.
For resource allocation type 1, the UE shall assume the virtual resource blocks are mapped to physical resource blocks according to the indicated mapping scheme, non-interleaved or interleaved mapping.
For non-interleaved VRB-to-PRB mapping, virtual resource block 
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 is mapped to physical resource block 
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.

---------------------------------------- Unchanged parts are omitted ----------------------------------------
----------------------------------------------- End of Text Proposal ----------------------------------------------
3.2 Text Proposal for TS38.214

---------------------------------------------- Start of Text Proposal ----------------------------------------------

------------------------------------------ Unchanged parts are omitted------------------------------------------
5.1.2.2.1
Downlink resource allocation type 0

In downlink resource allocation of type 0, the resource block assignment information includes a bitmap indicating the Resource Block Groups (RBGs) that are allocated to the scheduled UE where a RBG is a set of consecutive virtual resource blocks defined by higher layer parameter rbg-Size configured for PDSCH and the size of the carrier bandwidth part as defined in Table 5.1.2.2.1-1.
---------------------------------------- Unchanged parts are omitted ----------------------------------------
6.1.2.2.1
Uplink resource allocation type 0

In uplink resource allocation of type 0, the resource block assignment information includes a bitmap indicating the Resource Block Groups (RBGs) that are allocated to the scheduled UE where a RBG is a set of consecutive  virtual resource blocks defined by higher layer parameter rbg-Size configured for PUSCH and the size of the carrier bandwidth part as defined in Table 6.1.2.2.1-1.
---------------------------------------- Unchanged parts are omitted ----------------------------------------
6.1.2.2.2
Uplink resource allocation type 1

In uplink resource allocation of type 1, the resource block assignment information indicates to a scheduled UE a set of contiguously allocated localized virtual resource blocks within the active carrier bandwidth part of size 
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PRBs except for the case when DCI format 0_0 is decoded in the common search space in CORESET 0 in which case the initial bandwidth part of size 
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 shall be used. 
An uplink type 1 resource allocation field consists of a resource indication value (RIV) corresponding to a starting virtual resource block (
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) and a length in terms of contiguously allocated resource blocks
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. The resource indication value is defined by
---------------------------------------- Unchanged parts are omitted ----------------------------------------
----------------------------------------------- End of Text Proposal ----------------------------------------------
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