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1. Introduction

In this contribution, some remaining issues and clarifications regarding wide-band operation in NR-U are discussed. 
2. Discussion 
Up to RAN1#100e meeting, the configuration of RB sets and intra-cell guard bands is not yet nailed down and the specification still misses this part of the description. Although the concrete signaling work is left for RAN2, where RAN2 will work on the intra-cell guard band configuration, which would highly probably to replace the guard band ending position with guard band size, based on the latest running 38.331 CR. Thus, this needs to be reflected in the 38.214 section 7. 
IntraCellGuardBand-r16 ::=         SEQUENCE (SIZE (1..ffsValue)) OF GuardBand-r16 -- FFS upper size 4, assuming 100Mhz cell
GuardBand-r16       ::= SEQUENCE {
     startCRB-r16         INTEGER (0..ffsValue), --FFS upper range 275

     nrofCRBs-r16         INTEGER (1..ffsValue)
}

Proposal 1: replace the guard band ending position with guard band size in 38.214. 

On the other hand, another issue that has not been solved is the zero guard band. In our view, if the gNB decides to always wait until all the LBT subband pass the LBT for downlink transmission, the intra-cell guard band can be removed and RB set is not needed. For this case, the intra-cell guard band can be configured as zero or by other means. However, we think for uplink it is not as straightforward as downlink. This is because that the UE needs to transmit PUCCH which is agreed to be confined in one LBT subband when the interlace PUCCH is used. In this case, if the active UL BWP covers more than one LBT subbands and if there is not RB set configured, the current interlaced PUCCH resource allocation configuration will be broken, unless we restricted the PUCCH resource to a fixed location in the active UL BWP, which is obviously not efficient. In this case, we think when active UL BWP bandwidth is more than 20Mhz, the zero guard band should not be configured for uplink when interlace is enabled. 

Proposal 2: when active UL BWP bandwidth is more than 20Mhz, the zero guard band should not be configured for uplink when interlace is enabled.
3. Text Proposal

3.1. Clarification on RB set definition
If one or more RB sets is configured for a UE, then the configured RB sets shall not be partially overlapped with a LBT subband. However, this restriction is missing in the spec.

Proposal 3: the configured RB set shall not be partially overlapped with a LBT subband in unlicensed spectrum.

· adopt TP1 into section 7 of TS 38.214.
----------------------------------------TP1: Start of 38.214 section 7 --------------------------------------
7    UE procedures for transmitting and receiving on a carrier with intra-cell guard bands

For operation with shared spectrum channel access, when the UE is configured with any of intraCellGuardBandUL-r16 for UL carrier and intraCellGuardBandDL-r16 for DL carrier, the UE is provided with  [image: image2.png]Ngg—cor — 1



 intra-cell guard bands on a carrier, each defined by start and end CRB, [image: image4.png]GR3TATLH
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, respectively. The intra-cell guard bands separate  [image: image8.png]Neg—cor



RB-sets, each defined by start and end CRB, [image: image10.png]RR3tATLH
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  , and the remaining start and end CRBs as [image: image18.png]end,
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. When the UE is not configured with intraCellGuardBandUL-r16, the UE determines intra-cell guard band and corresponding RB-set according to the [default intra-cell GB pattern from 38.101 corresponding to [image: image22.png]
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]. When the UE is not configured with intraCellGuardBandDL-r16, the UE determines intra-cell guard band and corresponding RB-set according to the [default intra-cell GB pattern from 38.101 corresponding to [image: image26.png]
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]. 
For a carrier with intra-carrier guard bands, the UE does not expect to receive a RB set configuration by intraCellGuardBandDL-r16 or intraCellGuardBandUL-r16 partially overlapping with a channel on which a channel access procedure is performed in shared spectrum [TS 37.213].
For a carrier with intra-carrier guard bands, the UE does not expect to receive a BWP configuration by BWP-Downlink or BWP-Uplink partially overlapping with a RB-set. RB-sets within BWP form a set [image: image30.png]SRE—sots



 of cardinality [image: image32.png]


.

[The configuration of intraCellGuardBandDL-r16 and intraCellGuardBandUL-r16 can indicate to the UE that no intra-cell guard-bands are configured.]
----------------------------------------End of 38.214 section 7 --------------------------------------
3.2. Clarification on configuration of CSI-RS for tracking
In RAN1 meeting #99, it was agreed that the bandwidth of the CSI-RS resource for tracking can be the minimum of 48 RBs and the RB size of one BWP. In our understanding, in wideband case, if the configured BWP is overlapping with multiple RB sets, the configuration of CSI-RS resource for tracking should be restricted within a RB set.

Proposal 4: the configured CSI-RS resource for tracking in unlicensed band shall be restricted within a RB set.

· adopt TP2 into section 5.1.6.1.1 of TS 38.214.
----------------------------------------TP2: Start of 38.214 section 5.1.6.1.1 --------------------------------------
5.1.6.1.1
CSI-RS for tracking

<Unchanged text is omitted>

Each CSI-RS resource, defined in Subclause 7.4.1.5.3 of [4, TS 38.211], is configured by the higher layer parameter NZP-CSI-RS-Resource with the following restrictions:

-
the time-domain locations of the two CSI-RS resources in a slot, or of the four CSI-RS resources in two consecutive slots (which are the same across two consecutive slots), as defined by higher layer parameter CSI-RS-resourceMapping, is given by one of
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-
a single port CSI-RS resource with density 
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 given by Table 7.4.1.5.3-1 from [4, TS 38.211] and higher layer parameter density configured by CSI-RS-ResourceMapping.
-
the bandwidth of the CSI-RS resource, as given by the higher layer parameter freqBand configured by CSI-RS-ResourceMapping, is the minimum of 52 and [image: image45.png]Eoe



 resource blocks, or is equal to [image: image47.png]Eoe



 resource blocks. For operation with shared spectrum channel access, freqBand configured by CSI-RS-ResourceMapping, is the minimum of 48 and [image: image49.png]Eoe



 resource blocks within a RB set, or is equal to [image: image51.png]Eoe



 resource blocks.
<Unchanged text is omitted>

----------------------------------------End of 38.214 section 5.1.6.1.1 --------------------------------------
4. Conclusions

In this contribution, some remaining issues and clarifications regarding wide-band operation in NR-U are discussed. The following proposals are made.

Proposal 1: replace the guard band ending position with guard band size in 38.214. 

Proposal 2: when active UL BWP bandwidth is more than 20Mhz, the zero guard band should not be configured for uplink when interlace is enabled.

Proposal 3: the configured RB set shall not be partially overlapped with a LBT subband in unlicensed spectrum.

· adopt TP1 into section 7 of TS 38.214.
Proposal 4: the configured CSI-RS resource for tracking in unlicensed band shall be restricted within a RB set.

· adopt TP2 into section 5.1.6.1.1 of TS 38.214.
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