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7.1.3.1.1 PDCCH structure
· Confirmations on working assumptions (TxD and no. of REGs per CCE)
· Size/structure of REG-bundle 
·  Fixed size or configurable size 
·  Candidate size 
· REG-to-CCE mapping
·  T first only or F first only or both T first and F first  
· Candidate-to-CCE mapping
· DM-RS pattern 
·  Whether support the front-loaded DM-RS pattern 
·  DM-RS density and location
· Necessity of WB RS
· Mandate for broadcast DL control?
· Allow configurability?
· NB RS only

	Company
	Response

	Panasonic
	We are ok to confirm working assumption on TxD.
We prefer REGs per CCE as 4 REGs based on the evaluation by VIVO R1-1707231.
We think REG-bundle size in frequency domain can be fixed value like 2  for CCE=4REGs. If CCE-6REGs is agreed, REG bundling size of frequency domain is 2 or 3 depending on the CORESET symbol length. REG bundling size is 3 for CORESET length is 1 or multiple of 2. REG bundling size is 2 for CORESET length is 1 or multiple of 3. 
For time domain, configurability would be required to up to CORESET length.
On REG-to-CCE mapping, time first only. In case CORSET length is 1, it means frequency first mapping. If people is keen to have more than 1 symbol with frequency first mapping, the interleaving should be within each symbol and REGs for a CCE is limited to one symbol in order to ensure frequency diversity.
Candidate-to-CCE mapping is basically LTE method can be reused but FFS for the detail.
DM-RS is basically each REG contains DM-RS. Our preference is to have the option not to have DM-RS in non-first symbol but we can be compromise.

	ZTE
	We don’t have problem of current working assumption.
The configurability would be needed in certain cases. But we should clarify those case before we decide that. The current WA on the bundle size is for distributed case. We listed bundle size of 2 and 3. We don’t have other candidate. And we may consider configurable between 2 or 3. 
For localized mapping we actually didn’t agree on any bundle size. The bundle sizes can be more. However, it is also up to discussion.  
T and F fist mapping should be both supported and could be configurable to CORESET
DMRS should support front loaded one, if the candidate or CCE span in more than 1 OFDM symbol. It can help decoding and also save overhead.

	Ericsson
	Confirm the WA; 1 CCE = 6 REG. Fixed REG suize.
REG-to-CCE mapping; f-first and t-first supported
Each REG contains its DM-RS (simple, the argument for a PDCCH spaning multiple symbols was coverage in which case additional DM-RS energy is useful) 

	Qualcomm
	We can confirm the WA.
REG bundle size of 3 is preferred.
Both T first and F first should be supported given different benefits from both.
Candidate-to-CCE mapping should be freq first only.
For front-load RS, we would like to study this options further.
For DM-RS density and location, 1/3 RS density is preferred for a single symbol PDCCH.
For wideband RS, we believe we need wideband RS to provide enough link budget for broadcast DL control channel.




7.1.3.1.2 Search space design
· Configurations of CORESET(s) and search space(s)
· Definition of CORESET (especially in time-domain)
· Properties of CORESET
· CORESET vs. search space
· One-to-many vs. one-to-one
· Blind decoding for multiple CORESETs/search spaces
· Blind decoding within a CORESET/search space
· Search space design
· Views on nested search space
· PDCCH monitoring occasions 

	Company
	Response

	Panasonic
	Initialization of UE specific CORESET is realized by the random access procedure. There is group common CORESET, which contains group common PDCCH. Group common CORESET is configured by minimum SI.
For time domain configuration of CORESET, if a NR-CCE is defined as 4REGs, CORESET length with power of 2 is our preference. If a NR-CCE is defined as 6REGs, CORESET length with 2 and 3 may depends on REG bundling size. In order to have larger coverage/reliability, longer CORESET length is required.
For frequency domain configuration of CORESET, for UE specific CORESET, both interleaved and non-interleaved mapping should be supported. A CORESET should be either interleaved or non-interleaved CCE to REG mapping. On the other hand, for group common and cell specific CORESET, only interleaved mapping is supported is enough without closed loop feedback.
Related to blind decodings, "to reduce certain blind decoding candidates within a CORESET" and/or "to indicate no need of the reception of some CORESETs when UE is configured with multiple CORESETs."
On nested search space, our view is partially nested search space. i.e. search spaces of higher ALs are located on same CCE# and some search space of lower ALs can be located on different CCE# from maximum ALs.
PDCCH monitoring occasions are semi-statically configured on which symbols. It is equivalent to where CORESETs are located in time and frequency. The relation to DRX is FFS.

	ZTE
	We think time first will need the time domain definition of CORESET. For frequency first, it is not  needed and the starting CCE/ending CCE will determinate how many OFDM symbols.
We should also agree a up limit of blind decodes per slot. CSS and USS can be decided with a up limit, respectively. The we can split blind decodes into each CORESET. Each CORESET only need to be defined with 1 CSS and 1 USS for a AL. But it could be with multiple Aggregation levels.
Based on those limits, we can further define blind decodes allocated for smaller monitoring interval than slot level. 

	Ericsson
	CORESETs are configured for a UE. At elast one CORESET needs to be provided by the PBCH. There can be multiple search spaces in one CORESET. The PDCCH monitoring occasions can be configured (already agreed), a default value of once per slot makes sense.

	Qualcomm
	The definition of CORESET is a set of control resources shared by configured search spaces. In order to provide earlier DMRS for PDSCH in a slot without compromising the performance of PDSCH especially in HST, the max duration of COREST is preferred to be 2 symbols. 
One CORESET is allowed to be configured with multiple search spaces. One search space per CORESET can also be configured by NW if preferred.
One CORESET including common search space should be configured by PBCH.
Nested search space should be adopted to allow channel estimation reuse as a baseline. Detailed structure for a nested search space can be further studied.





7.1.3.1.3 Resource sharing b/w PDCCH & PDSCH
· Granularity for resource sharing (rate-matching)
· CORESET-level or DCI-level
·  How to support the resource sharing 
· Signaling to be utilized 
· Information to be configured/indicated 
· Indication of the starting position of data
· UE-specific or common PDCCH
· One starting position or multiple starting position 
· Shape of resource reuse
· Can we confirm time domain expansion only?

	Company
	Response

	Panasonic
	For the resource sharing, we don't see the need of the always strict alignment with DCI level or CORESET levels. Multiple candidates of time-frequency reservation patterns are semi-statically configured and which time-frequency reservation patterns are used is dynamically signaled. As there are often multiple CORESETs in a NR carrier, implicit method based on detection of DCI location is not used. 
Starting position of data is not required to discuss separately. If the whole symbol is reserved, it is one of time-frequency reservation pattern. Currently we see 2 bits for dynamic indication of time-frequency reservation pattern. This can be UE specific or group common PDCCH.


	ZTE
	CCE group level should be consider for the reusing granularity for PDCCH resource.
UE -specific starting should be used. But it should be combine with CCE/CCG-group level reusing scheme. OFDM symbol level reuse would be too coarse. Multiple starting should be supported.

	Ericsson
	For a given UE, CORESET resources can be reused for data. The UE should not need to be aware of any scheduling of other UEs.

	Qualcomm
	Both CORESET-level and DCI-level can be considered subject to the signaling overhead. DCI-level should be only for its own decoded DL control channel (for both broadcast and unicast).
The starting point of data should be the part of UE-specific DCI.
Resource reuse should assume time domain expansion from the allocated PDSCH.




7.1.3.1.4 DCI contents
· Necessary DCI fields/contents
· Configurability of each field

	Company
	Response

	Panasonic
	MIMO related part should be basically decided in MIMO session.
For the DL resource assignment, LTE type 0 and type 2 should be supported as the starting point.
The configurability of each field is available for UE specific DCI. The contents can be moved to group common DCI.

	ZTE
	We may need to collected DCI bit in one session. It could be MIMO session. But if we don’t do it coordinated way, it may be difficult to converge.
Configurability should be supported as thous bits may not be always necessary.

	Ericsson
	We propose to start this collection as an offline e-mail thread until next meeting. 

	Qualcomm
	Agree with Ericsson’s view above.





7.1.3.1.5 Group-common PDCCH
· Possible classification of group-common PDCCH based on intended usage
· Channel structure and monitoring
· Is it regular PDCCH or is it another channel?
· How it is monitored?
· Contents
· Details of slot format related information
· Whether it tells UEs of blind decoding number reduction
· Necessity of other fields, e.g., starting symbol, punctured resource, etc
· Necessity and amount of reserved bits
· Relation among UE-specific DCI, GC-PDCCH, and semi-static configuration
· Which to follow if the indication is contradict among/between the two/three?


	Company
	Response

	Panasonic
	Regular PDCCH is used for group-common PDCCH.
For slot format related information, multiple semi-static configurations of {DL length counted from the start, UL length counted from the end) are configured. Which configuration is used is dynamically signaled in group common PDCCH and/or UE specific PDCCH. The symbol not signaled neither DL nor UL is no assumption. The semi-static configuration can be UE specific. Therefore, even if the same value is signaled by group common PDCCH, different interpretations of DL/UL length are possible.
The reserved bits should be available for forward compatibility.
For each symbol level, if there is no error, there is no contradiction between semi-static, group, UE specific indication regarding DL or UL. The symbols are not allocated for both DL and UL in semi-static are flexible resources. The flexible resources can be allocated for DL or UL by dynamic indications.

	ZTE
	We should clarify the types of group-common PDCCH information:
For slot-type indication, is it need to be indicated to all UEs. If yes, sweeping period should be supported. If no, single-shot transmission is OK.
For other types, we also need to do the same identification.
Then, we can decide how to multiplex and how many resource. 
For SIB information, it might be carrier in sweeping block discussed in initial access.

	Ericsson
	The group-common PDCCH has the same structure as a regular PDCCH. The UE is provided where to find the group-common PDCCH to reduce the decoding complexity.

	Qualcomm
	Physical channel discussion for group common PDCCH should occur after the DCI contents/size gets clarity. For this reason, we strongly suggest more discussion/agreement on allowed slot formats as the part of slot format indicator. Reserved and blank slot concept should be included as the part of slot formats. Resource mapping structure can at least be shared between group common PDCCH and regular DL control channel. Encoding should be left to FFS.
Reserved bits will be needed for future use. For the amount of the bits can be FFS.
The proposed conflict handling rules are:
· SFI conflict with DCI
· DCI should take the priority in case SFI conflicts with DCI considering the error protection in DCI
· This assumes NW does not send conflicting SFI with DCI
· SFI conflict with periodic signaling
· Periodic signaling
· DL: CSI-RS, SS block, SPS
· UL: SRS, CSI, SPS
· Directional conflict (DL or UL)
· First takes the direction from DCI if available
· If there is no direction information from DCI, SFI takes the priority
· False detection probability and its impact needs to be studied
· Conflict with ‘empty’ SFI
· First takes the direction from DCI if available
· If there is no direction information from DCI, periodic signaling takes the priority
· Conflict with ‘reserved’ SFI
· First takes the direction from DCI if available
· If there is no direction information from DCI, SFI takes the priority
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