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1. Introduction
This contribution discusses remaining aspects on wideband operation for NRU.
2. [bookmark: _Ref498564494]Discussion
1. 
2. 
2. [bookmark: _Ref521492551]Multi-cluster coreset configuration for NRU
In RAN1 #99 meeting, the following agreement is made for NRU corset configuration:Agreement:
For the frequency domain resource allocation that is provided with frequencyDomainResources in CORESET configuration,
· Introduce a new RRC parameter rb-Offset (with the value range of 0,1,…,5) in ControlResoureSet IE.
· If rb-Offset is not configured, rb-Offset is 0
· The bits of the 45-bit bitmap frequencyDomainResources have a one-to-one mapping with non-overlapping groups of 6 consecutive PRBs, in ascending order of the PRB index in the BWP with the starting PRB position as {the first PRB index in the BWP + rb-Offset} for a CORESET.
· FFS: For multi-cluster CORESET configuration, rb-Offset also applies to the RB offset between the starting PRB index of the first 6 PRB group and the first PRB index in each RB set. Full 6 PRB groups are counted till the end of the RB set. The bits in frequencyDomainResources sequentially maps to the 6 RB groups in all RB sets in the BWP.
· Note: Cluster above implies a group of resource blocks that are not contiguous in frequency

For wideband operation, it is beneficial to configure a multi-cluster CORESET configuration spanning multiple RB set while all or most of PDCCH candidates are located in one RB set after appropriate CCE-to-PDCCH mapping configuration. To achieve this, the first condition is that CCE should be configured as non-interleaved. Taking interleave case in Figure 1(b), the contiguous CCE index is located in different RB set and thus mapped PDCCH candidates from contiguous CCE will not be in the same PDCCH candidate. For non-interleave case in Figure 1 (a), PDCCH candidates could be limited in one RB set if configured appropriately, e.g. the number of PRBs in each cluster corresponding to one RB set should be integer multiple of 24 (e.g. 48 as shown in Figure 1). For PDCCH candidate mapping from CCE, it depends on many parameters such as search space type (e.g. user specific search space), total number of PRBs (e.g. 96) in configured CORESET, RNTI value (e.g. 60000), CORESET ID (e.g. 2), scheduling type (e.g. self-scheduling), aggregation level, number of PDCCH, slot ID and etc. Then PDCCH candidate example is illustrated in Figure 2 based on Figure 1 (a) and the above configuration example in the bracket. It is obvious that each PDCCH candidate will locate inside each RB set.
[bookmark: _Ref16870629]Observation 1: Appropriate configuration of multi-cluster CORESET spanning multiple RB sets could make PDCCH candidates locate inside each RB set for non-interleave CORESET case. 
[image: ]
[bookmark: _Ref32417276]Figure 1  Example for non-interleaved and interleaved case
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[bookmark: _Ref32417349]Figure 2  Example for PDCCH candidates in non-interleave case

[image: ]
Figure 3  Example for PDCCH candidates in non-interleave case
However, the frequency domain PRBs for CORESET are configured through frequencyDomainResources field in the information element ControlResourceSet. It is a bitmap with fixed size of 45 bits, where each bit represents 6 contiguous PRBs. The first bit indicates the first 6 PRBs starting from the BWP boundary. At the same time, in order to make sure PDCCH candidate could be transmitted even when one RB set successes, the in-carrier guard band should not be included in the CORESET configuration. To skip one guard band PRB, the PRB groups including that PRB can’t be configured. One example is given below as shown in Figure 3. The UE is configured with 80MHz BWP comprising of 217 PRBs. For RB set 1, the first 8 bits in frequencyDomainResources are set as ‘1’ so that PRB#0-#47 are included in the CORESET configuration. Assuming in-carrier guard band at least needs 2 PRBs at the RB set edge, e.g. PRB #51-54, in this way, the PRB group #48-#53 and #54-#59 couldn’t be configured due to in carrier guard band. So, for RB set 2, there is only PRB group #60-#101 could be configured for the multi-cluster corset, which is 42 PRBs in total. This couldn’t meet the above-mentioned configurations requirement (i.e. 48 PRBs per CORESET for 30KHz SCS).
[bookmark: _Ref20990637]Observation 2: Current NR Rel15 can’t achieve the appropriate configuration for multi-cluster CORESET to make sure that PDCCH candidate only locates in one RB set.
To solve this problem, multiple starting offsets could be included per RB set in CORESET configuration instead of fixed starting point (i.e. PRB#0) for the bitmap, i.e. the already agreed rb-Offset also applies to the RB offset between the starting PRB index of the first 6 PRB group and the first PRB index in each RB set.
[bookmark: _Ref20990648][bookmark: _Ref32342753][bookmark: PP12][bookmark: _GoBack]Proposal 1: For multi-cluster CORESET configuration, rb-Offset also applies to the RB offset between the starting PRB index of the first 6 PRB group and the first PRB index in each RB set. Full 6 PRB groups are counted till the end of the RB set. The bits in frequencyDomainResources sequentially maps to the 6 RB groups in all RB sets in the BWP, i.e. adopt the FFS point as agreement.
3. Conclusion
In this contribution, we focus on the remaining issues of wideband operation in NRU, and have the following proposals:
Proposal 1: For multi-cluster CORESET configuration, rb-Offset also applies to the RB offset between the starting PRB index of the first 6 PRB group and the first PRB index in each RB set. Full 6 PRB groups are counted till the end of the RB set. The bits in frequencyDomainResources sequentially maps to the 6 RB groups in all RB sets in the BWP, i.e. adopt the FFS point as agreement.
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