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1 Introduction
The followings were agreed in previous meeting [1]. 
Agreements:

· Adopt following text proposal for PDCCH scrambling (TS38.211 Section 7.3.2.3)

==

The scrambling sequence generator shall be initialized with
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 equals the higher-layer parameter Control-scrambling-Identity if configured and RNTI is equal to C-RNTI, 
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 is C-RNTI for PDCCH in USS, while is 0 for PDCCH in CSS.

Companies can check whether the above agreements are consistent with previous coding discussion/agreements or not

Agreements:

· DM-RS sequence for PDCCH is initialized with an equation with at least symbol index, slot index, and the ID.

· FFS: further randomization to avoid consistent collisions over frames.

· DMRS sequence for PDCCH is generated per symbol.
This contribution discusses remaining issues and some corrections on PDCCH structure. 

2 Corrections on PDCCH structure
2.1 PDCCH scrambling
The PDCCH scrambling sequence for the USS is generated based on the C-RNTI. Regarding this, there was a concern to check whether or not PDCCH scrambling cancels out the scrambling on the CRC of the coded bits. In our companion contribution [2], the cross-correlation characteristic of the combined scrambling sequence composed of Gold sequence and CRC-masking is analysed. It is shown that the combined sequence achieves the same level of cross-correlation property as the Gold sequence only case. Therefore, the current agreement on the PDCCH scrambling sequence can remain as is.
Observation 1: The current PDCCH scrambling sequence does not degrade any cross-correlation property.
2.2 PDCCH DMRS sequence generation

DMRS sequence
It was agreed that DMRS sequence for PDCCH is initialized with at least symbol index, slot index, and the ID, and whether it is also initialized with frame index is FFS. Since the initialization condition of DMRS of PDCCH has already carries much information such that if introducing the frame index, the total number of sequences will exceed the capacity of PN sequence defined in NR (e.g. 2^31 sequences), this may degrade the DMRS performance if collision happens. An alternative way is not to carry frame index in DMRS, but further optimize the maximum cross-correlation of DMRS sequences such that the randomness can still be good across frames, which is more preferable at this moment and feasible for evaluation to perform the optimization. 
Proposal 1: The initial condition of PDCCH DMRS sequences does not contain frame index, and is according to:
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Corrections on DMRS mapping rule
It was agreed that DMRS sequence for PDCCH is generated per symbol. More details on DMRS mapping rule should be further clarified. One possible approach is that DMRS sequences are mapped to the physical resources considering the absolute OFDM symbol index. For example, if the OFDM symbol index of the first symbol of a CORESET is l, DMRS sequences generated for OFDM symbol l can be mapped to that symbol. This makes the DMRS mapping rule simple when the DMRS sequence is initialized based on symbol index. Similar mapping rule has been already captured for the PDSCH DMRS in 7.4.1.1.2 in 38.211 [3].
Proposal 2: PDCCH DMRS sequences are mapped to the physical resources based on the absolute OFDM symbol index.
The following TP summarizes our proposal:
====================== Begin of Text Proposal for Section 7.4.1.3.2 in TS38.211 ======================
The UE shall assume the sequence 
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------------------------------------------------------- Unchanged parts are omitted ------------------------------------------------------
The reference point for l is the first OFDM symbol of the CORESET slot and   is the position of the first OFDM symbol of the CORESET as given by the higher-layer parameter Monitoring-symbols-PDCCH-within-slot.
====================== End of Text Proposal for Section 7.4.1.3.2 in TS38.211 ========================

2.3 Parameters for CORESET configured by PBCH

Default values for parameters such as CCE-to-REG mapping, interleaver size, and precoder granularity for RMSI CORESET are still open. Regarding the CCE-to-REG mapping, interleaved mapping can apply as this is UE-common transmission. An appropriate value for R can be selected by considering possible values of the column size C. The candidates of possible RMSI CORESET BW are 24, 48, or 96 and the number of symbols for RMSI CORESET are 1, 2, or 3. When the REG bundle size L is 6, C is calculated as 4 * n /R where n=1, 2, 3, 4, 6, 8, 12. Therefore, if R = 2, the quantity C is always integer. Regarding precoder granularity for the RMSI CORESET, using WB-RS is more desirable to enhance the coverage.
Proposal 3: For a CORESET configured by PBCH, the following apply:
· interleaved CCE-to-REG mapping for the CORSET being interleaved
· interleaver matrix size R = 2

· same precoding in the frequency domain across all REGs within the set of contiguous resource blocks in the CORESET
The following TP summarizes our proposal:
======================= Begin of Text Proposal for Section 7.3.2.2 in TS38.211 =======================
For a CORESET configured by PBCH, 
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For a CORESET configured by PBCH, the UE may assume 

· interleaved CCE-to-REG mapping for the CORSET 
· L = 6

· R = 2

· the same precoding in the frequency domain across all REGs within the set of contiguous resource blocks in the CORESET
======================= End of Text Proposal for Section 7.3.2.2 in TS38.211 ========================
2.4 PDCCH and SS/PBCH block collision handling

One remaining issue is the handling of the collision for multiplexing pattern 1 between SS/PBCH block and CORESET of RMSI. For example, for
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, and large SS/PBCH block index
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, the slot for the RMSI CORESET can coincide with the slot for transmission of SS/PBCH blocks. one approach to solve the collision issue is to limit multiplexing between actually transmitted SS/PBCH blocks and RMSI PDCCH within the CORESET so that a UE can assume that no SS/PBCH block is transmitted in REs used for reception of the RMSI PDCCH. Then, the collision issue can be fully handled by network implementation.
Proposal 4: Collision between PDCCH for RMSI and SS/PBCH blocks is handled by gNB implementation.
The following TP summarizes our proposal:
======================== Begin of Text Proposal for Section 4.1 in TS38.213 ========================
When receiving PDCCH in Type0-PDCCH common search space, a UE assumes that no SS/PBCH block is transmitted in REs used for reception of the PDCCH.

======================== End of Text Proposal for Section 4.1 in TS38.213 =========================
3 Conclusion

This contribution considered remaining issues and some corrections for PDCCH structures. Following observation and proposals were made:
Observation 1: The current PDCCH scrambling sequence does not hurt any cross-correlation property.
Proposal 1: The initial condition of PDCCH DMRS sequences does not contain frame index, and is according to:
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Proposal 2: PDCCH DMRS sequences are mapped to the physical resources based on the absolute OFDM symbol index.
Proposal 3: For a CORESET configured by PBCH, the following apply:
· interleaved CCE-to-REG mapping for the CORSET being interleaved
· interleaver matrix size R = 2

· same precoding in the frequency domain across all REGs within the set of contiguous resource blocks in the CORESET
Proposal 4: Collision between PDCCH for RMSI and SS/PBCH blocks is handled by gNB implementation.
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