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1. Introduction
In this contribution, we would like to discuss some remaining issue on resource allocation for PUSCH scheduled by RAR UL grant or DCI addressed to TC-RNTI.
2. [bookmark: _GoBack]Discussion
In the last RAN1 meeting, it was discussed how to avoid ambiguity at the gNB on exactly which RBs within the allocated interlace(s) are used for PUSCH scheduled by RAR UL grant or by DCI 0_0 addressed to TC-RNTI. And the solution is that the UE assumes that the RB set for the PUSCH transmission is defined as when the UE is not configured with intraCellGuardBandUL-r16, even if the UE is configured with intraCellGuardBandUL-r16. 
However, considering the case that the RB sets configured by intraCellGuardBandUL-r16 is smaller than what defined by RAN4, how the UE determines the exact RBs may need to be further clarified. One example is shown in the Figure 1, assuming the RB sets configured by intraCellGuardBandUL-r16 is smaller than what defined by RAN4 and the active BWP includes one RB set, i.e. RB set 0. As per current Clause 7 of TS 38.214, when the UE is configured with intraCellGuardBandUL-r16, the boundaries of a BWP should be aligned with its included RB sets which are determined based on intraCellGuardBandUL-r16. According to that, in Figure 1, since the RB set 0 configured by intraCellGuardBandUL-r16 includes less RBs than the RB set 0 defined by RAN4, some of the RBs of the RB set 0 defined by RAN4 (i.e. the RBs between the dashed lines) would be outside of the active BWP. In such case, it needs to be clarified whether the UE should use the RBs which belong to the corresponding RB set defined by RAN4 but are outside of the BWP for the PUSCH transmission.


Figure 1: Example of BWP and RB set configuration
Proposal 1: For PUSCH scheduled by a RAR UL grant or by DCI 0_0 addressed to TC-RNTI, clarify whether the UE uses the RBs which belong to the corresponding RB set defined by RAN4 but are outside of the active BWP.
If the UE should use the RBs outside of the BWP in the case above, it should be clarified in spec. If not, there would still be ambiguity at the gNB on exactly which RBs are used for the PUSCH. For example, as shown in the Figure 2, the RBs used by UE1 and UE2 would still be different, since the UE1 can use the RBs between the dashed lines while UE2 cannot. 


Figure 2: Example of BWP and RB set configuration for different UEs
Therefore, if the UE is not allowed to use the RBs outside of the BWP in the case above, to resolve the ambiguity issue, an alternative can be considered, i.e. when a UE configured with intraCellGuardBandUL-r16, the RB sets which may be used for PUSCH scheduled by a RAR UL grant or by DCI 0_0 addressed to TC-RNTI shall be configured to be same as the corresponding RB set defined by RAN4.
Observation 1: For PUSCH scheduled by a RAR UL grant or by DCI 0_0 addressed to TC-RNTI, if the UE is not allowed to use the RBs which belong to the corresponding RB set defined by RAN4 but are outside of the active BWP, there would still be ambiguity at the gNB on exactly which RBs are used for the PUSCH by the current method.
Proposal 2: For PUSCH scheduled by a RAR UL grant or by DCI 0_0 addressed to TC-RNTI, if the UE is not allowed to use the RBs which belong to the corresponding RB set defined by RAN4 but are outside of the active BWP, consider an alternative to resolve the ambiguity issue, i.e. when a UE configured with intraCellGuardBandUL-r16, the RB sets which may be used for PUSCH scheduled by a RAR UL grant or by DCI 0_0 addressed to TC-RNTI shall be configured to be same as the corresponding RB set defined by RAN4. TPs are provided.
------------------------------------- Text Proposal for Clause 8.3 of TS 38.213---------------------------------
*** Unchanged text omitted ***
If useInterlace-PUCCH-PUSCH is provided by BWP-UplinkCommon or BWP-UplinkDedicated, the frequency domain resource allocation is by uplink resource allocation type 2 [6, TS 38.214]. A UE processes the frequency domain resource assignment field as follows
-	truncate the frequency domain resource assignment field to the  LSBs if , or to the  LSBs if   
-	for interlace allocation of a PUSCH transmission, interpret the  MSBs of the truncated frequency domain resource assignment field for the active UL BWP as for the  MSBs of the frequency domain resource assignment field in DCI format 0_0 [6, TS 38.214]
-	for RB set allocation of a PUSCH transmission, the RB set of the active UL BWP is the RB set of the PRACH transmission associated with the RAR UL grant. When the UE is configured with intraCellGuardBandUL-r16，tThe UE assumes expects that the RB set is configured to be same defined as when the UE is not provided intraCellGuardBandUL-r16 [6, TS 38.214].
*** Unchanged text omitted ***
------------------------------------------------ End Text Proposal --------------------------------------------------

--------------------------------- Text Proposal for Clause 6.1.2.2.3 of TS 38.214------------------------------
*** Unchanged text omitted ***
In uplink resource allocation of type 2, the resource block assignment information defined in [5, TS 38.212] indicates to a UE a set of up to M interlace indices, and for DCI 0_0 monitored in a UE-specific search space and DCI 0_1 a set of up to  contiguous RB sets, where M and interlace indexing are defined in Clause 4.4.4.6 in [4, TS 38.211]. Within the active UL BWP, the assigned physical resource block  is mapped to virtual resource block  For DCI 0_0 monitored in a UE-specific search space and DCI 0_1, the UE shall determine the resource allocation in frequency domain as an intersection of the resource blocks of the indicated interlaces and the union of the indicated set of RB sets and intra-cell guard bands defined in Clause 7 between the indicated RB sets, if any. For DCI 0_0 monitored in a common search space, the UE shall determine the resource allocation in frequency domain as an intersection of the resource blocks of the indicated interlaces and a single uplink RB set of the active UL BWP. For DCI 0_0 monitored in a CSS with CRC scrambled by an RNTI other than TC-RNTI, the uplink RB set is the lowest indexed one amongst uplink RB set(s) that intersects the lowest-indexed CCE of the PDCCH in which the UE detects the DCI 0_0 in the active downlink BWP. If there is no intersection, the uplink RB set is RB set 0 in the active uplink BWP. For DCI 0_0 with CRC scrambled by TC-RNTI, the uplink RB set is the same one in which the UE transmits the PRACH associated with the RAR UL grant, and when the UE is configured with intraCellGuardBandUL-r16 the UE expects that the RB set is configured to be samein which case the UE assumes that the uplink RB set is defined as when the UE is not configured with intraCellGuardBandUL-r16 (see Clause 7).
*** Unchanged text omitted ***
------------------------------------------------ End Text Proposal --------------------------------------------------
3. Conclusion
According to the discussions above, we have the following proposals.
Proposal 1: For PUSCH scheduled by a RAR UL grant or by DCI 0_0 addressed to TC-RNTI, clarify whether the UE uses the RBs which belong to the corresponding RB set defined by RAN4 but are outside of the active BWP.
Observation 1: For PUSCH scheduled by a RAR UL grant or by DCI 0_0 addressed to TC-RNTI, if the UE is not allowed to use the RBs which belong to the corresponding RB set defined by RAN4 but are outside of the active BWP, there would still be ambiguity at the gNB on exactly which RBs are used for the PUSCH by the current method.
Proposal 2: For PUSCH scheduled by a RAR UL grant or by DCI 0_0 addressed to TC-RNTI, if the UE is not allowed to use the RBs which belong to the corresponding RB set defined by RAN4 but are outside of the active BWP, consider an alternative to resolve the ambiguity issue, i.e. when a UE configured with intraCellGuardBandUL-r16, the RB sets which may be used for PUSCH scheduled by a RAR UL grant or by DCI 0_0 addressed to TC-RNTI shall be configured to be same as the corresponding RB set defined by RAN4. TPs are provided.
------------------------------------- Text Proposal for Clause 8.3 of TS 38.213---------------------------------
*** Unchanged text omitted ***
If useInterlace-PUCCH-PUSCH is provided by BWP-UplinkCommon or BWP-UplinkDedicated, the frequency domain resource allocation is by uplink resource allocation type 2 [6, TS 38.214]. A UE processes the frequency domain resource assignment field as follows
-	truncate the frequency domain resource assignment field to the  LSBs if , or to the  LSBs if   
-	for interlace allocation of a PUSCH transmission, interpret the  MSBs of the truncated frequency domain resource assignment field for the active UL BWP as for the  MSBs of the frequency domain resource assignment field in DCI format 0_0 [6, TS 38.214]
-	for RB set allocation of a PUSCH transmission, the RB set of the active UL BWP is the RB set of the PRACH transmission associated with the RAR UL grant. When the UE is configured with intraCellGuardBandUL-r16，tThe UE assumes expects that the RB set is configured to be same defined as when the UE is not provided intraCellGuardBandUL-r16 [6, TS 38.214].
*** Unchanged text omitted ***
------------------------------------------------ End Text Proposal --------------------------------------------------

--------------------------------- Text Proposal for Clause 6.1.2.2.3 of TS 38.214------------------------------
*** Unchanged text omitted ***
In uplink resource allocation of type 2, the resource block assignment information defined in [5, TS 38.212] indicates to a UE a set of up to M interlace indices, and for DCI 0_0 monitored in a UE-specific search space and DCI 0_1 a set of up to  contiguous RB sets, where M and interlace indexing are defined in Clause 4.4.4.6 in [4, TS 38.211]. Within the active UL BWP, the assigned physical resource block  is mapped to virtual resource block  For DCI 0_0 monitored in a UE-specific search space and DCI 0_1, the UE shall determine the resource allocation in frequency domain as an intersection of the resource blocks of the indicated interlaces and the union of the indicated set of RB sets and intra-cell guard bands defined in Clause 7 between the indicated RB sets, if any. For DCI 0_0 monitored in a common search space, the UE shall determine the resource allocation in frequency domain as an intersection of the resource blocks of the indicated interlaces and a single uplink RB set of the active UL BWP. For DCI 0_0 monitored in a CSS with CRC scrambled by an RNTI other than TC-RNTI, the uplink RB set is the lowest indexed one amongst uplink RB set(s) that intersects the lowest-indexed CCE of the PDCCH in which the UE detects the DCI 0_0 in the active downlink BWP. If there is no intersection, the uplink RB set is RB set 0 in the active uplink BWP. For DCI 0_0 with CRC scrambled by TC-RNTI, the uplink RB set is the same one in which the UE transmits the PRACH associated with the RAR UL grant, and when the UE is configured with intraCellGuardBandUL-r16 the UE expects that the RB set is configured to be samein which case the UE assumes that the uplink RB set is defined as when the UE is not configured with intraCellGuardBandUL-r16 (see Clause 7).
*** Unchanged text omitted ***
------------------------------------------------ End Text Proposal --------------------------------------------------
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