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[bookmark: _GoBack]1. Introduction
This summary summarizes the Email discussion [90b-LTE-09] on rate-matching and reuse mechanism(s) for sPDSCH/sPDCCH.
First, rate-matching around sPDCCH which do not require L1 indication are treated based on the alternatives captured in the minutes of RAN1#90b. Moreover, we need to agree whether we support L1-based reuse mechanism and if, whether it should be mandatory or configurable. Finally, if L1-based reuse mechanism is supported, we need to finalize the signaling details.
The logical flow in this email discussion is:
· Rate-matching assumption without dynamic L1-based (i.e. in sPDSCH assignment/sDCI) indication – in Section 2
· Overall support for dynamic, L1-based reuse indication (i.e. in sPDSCH assignment/sDCI) – in Section 3
· Details on dynamic, L1-based reuse indication (i.e. in sPDSCH assignment/sDCI) in section 4, including what is actually indicated
2. Rate-matching assumption without L1-based indication
In RAN1#90 offline discussion, the following alternative of rate-matching (not considering additional possible dynamic reuse indication) were identified.
	From RAN1#90bis:

	Proposed offline consensus: 
Alt 1:
· If not configured by higher layers, UE only rate-matches around the sDCI scheduling the sPDSCH
1. If configured by higher layers, UE rate-matches around the sPDCCH RB set configured for rate-matching
Alt 1A:
· If not configured by higher layers, UE only rate-matches around the sDCI scheduling the sPDSCH
1. If configured by higher layers, UE rate-matches around the sPDCCH RB set which does not contain sDCI scheduling the sPDSCH
Alt 2:
· If not configured by higher layers, UE rate-matches around all sPDCCH RB sets 
1. If configured by higher layers, UE only rate-matches around the sDCI scheduling the sPDSCH
Alt 3:
· If not configured by higher layers, UE only rate-matches around the sPDCCH RB set containing the sDCI scheduling the sPDSCH 
1. If configured by higher layers, UE rate-matches around the sPDCCH RB set configured for rate-matching 
Alt 4:
· If not configured by higher layers, UE only rate-matches around the sDCI scheduling the sPDSCH
1. If configured by higher layers, UE rate-matches around the sPDCCH RB set containing the sDCI scheduling the sPDSCH.
2. If configured by higher layers, UE rate-matches around the sPDCCH RB set configured for rate-matching
Alt 5:
· Other solution





We brought this directly forward as a related question: 
Q1: Please identify, from below alternatives, one or multiple alternatives which are acceptable.

Given the input, we placed the companies positions to the alternatives.


Alt 1: supported Nokia, NSB, ZTE, Sanechips, LGE, Motorola Mobility, Lenovo
· Per RB-set, if not configured by higher layers, UE only rate-matches around the sDCI scheduling the sPDSCH 
1. If configured by higher layers, UE rate-matches around the sPDCCH RB set configured for rate-matching
Alt 1A: 
· If not configured by higher layers, UE only rate-matches around the sDCI scheduling the sPDSCH
1. If configured by higher layers, UE rate-matches around the sPDCCH RB set which does not contain sDCI scheduling the sPDSCH
Alt 2: ZTE, Sanechips, Samsung
· If not configured by higher layers, UE rate-matches around all sPDCCH RB sets 
1. If configured by higher layers, UE only rate-matches around the sDCI scheduling the sPDSCH
Alt 3: Ericsson 
· If not configured by higher layers, UE only rate-matches around the sPDCCH RB set containing the sDCI scheduling the sPDSCH 
1. If configured by higher layers, UE rate-matches around the sPDCCH RB set configured for rate-matching 
Alt 4:
· If not configured by higher layers, UE only rate-matches around the sDCI scheduling the sPDSCH
1. If configured by higher layers, UE rate-matches around the sPDCCH RB set containing the sDCI scheduling the sPDSCH.
2. If configured by higher layers, UE rate-matches around the sPDCCH RB set configured for rate-matching
Alt 5 (this is the same as Alt 1, but with explicit configuration): Huawei, HiSilicon 
· Higher layer signalling indicates the rate-matching for an sPDCCH RB set following one of the below:  
1. UE only rate-matches around the sDCI scheduling the sPDSCH
2. UE rate-matches around the sPDCCH RB set

Alt 6:  QC
· If single RB-set is configured to a UE for monitoring in sTTI, then sPDSCH is rate-matched around the RB set
· If two RB-set are configured to a UE for monitoring in sTTI, then separate configuration determines the rate-matching behavior 
1. sPDSCH is only rate-matched around the sDCI scheduling the sPDSCH.
2. sPDSCH is rate-matched around the RB set where the sDCI scheduling the sPDSCH is decoded.
3. sPDSCH is rate-matched around the sDCI scheduling the sPDSCH and the 2nd RB set.
4. sPDSCH is rate-matched around both RB sets.


As seen from above, the company’s views are diverse. Since we cannot agree whether RB-set rate-matching or DL assignment rate-matching is the default behaviour, we suggest the following proposal, which could be acceptable to majority, allowing gNB to configure the preferred operation given the scenario of use. Per each RB-set, a gNB can choose one of at least two modes of rate-matching behaviour.  

[bookmark: _Hlk497745541]Agreeable proposal-1:
· Per RB-set, a UE can be configured to operate at least two modes of sPDCCH rate-matching operation 
· Mode 1: UE rate-matches only around the sDCI scheduling the sPDSCH (if transmitted in the sPDCCH RB-set) 
· Mode 2: UE rate-matches around the whole sPDCCH RB set 
· FFS: Mode 3: UE rate-matches around the whole sPDCCH RB set if sDCI scheduling the sPDSCH is found in the RB-set
· FFS: Mode 4: UE rate-matches around the whole sPDCCH RB set if sDCI scheduling the sPDSCH is not found in the RB-set
· FFS RRC configuration details

For Mode 3 and Mode 4, it has to be discussed how the UE can detect the presence of sDCI in case of two overlapping RB-sets, in which RB-set the DCI has been detected. This is why we keep those modes FFS. Lets continue discussion in RAN1#91.

The need for detection of the applied AL has been identified in case rate-matching of the sPDSCH assignment is to be applied. All 12 companies providing input agreed that the detection ambiguity can be solved by using different mapping principle, details are discussed under PDCCH agenda. 

[bookmark: _Hlk497745360]Offline agreement-1:
Conclusion: 
If the rate-matching of sPDSCH around the DL assignment scheduling the sPDSCH is supported, the ambiguity problem of detecting transmitted AL can be solved by using different mapping principle, e.g. sREG-to-sCCE or symbols-to sREG, for different ALs. 

3. Support of L1-based reuse mechanism for unused control resources
In RAN1#90 it has been agreed:
Agreement:
Prioritize designing a mechanism for unused sPDCCH resources for 2/3-OS sTTI
· The sPDCCH reuse indication is based on RB set, sREG, sCCE, or sPDCCH candidate granularity. Details are FFS.
· Adopt the same mechanism for 1-slot sTTI, if applicable

During RAN1#90bis there had been discussions to have the dynamic sDCI indication in the sPDSCH present all the time or alternatively to have this configurable. In order to formulate this as agreeable proposals we take the following step here: 
1. Dynamic reuse indication in the sPDSCH is always present (i.e. mandatory support) – in PA1a/2a. 
2. If mandatory support is not agreeable (PA1a), configurability of dynamic reused is proposed in PA1b/2b. 

These were the questions in email discussion [90b-LTE-09]:
Proposed agreement 1a: 
A L1-based dynamic sPDCCH reuse indication field is always present in subslot sPDSCH assignments transmitted on subslot sPDCCH. Details are FFS. 
Proposed agreement 1b: 
A L1-based dynamic sPDCCH reuse indication is present in subslot sPDSCH assignments transmitted on subslot sPDCCH if configured by higher layers. Details are FFS.
Proposed agreement 2a: 
A L1-based dynamic sPDCCH reuse indication is present in slot subslot sPDSCH assignments transmitted on slot sPDCCH. Details are FFS.
Proposed agreement 2b: 
A L1-based dynamic sPDCCH reuse indication is present in slot subslot sPDSCH assignments transmitted on slot sPDCCH if configured by higher layers. Details are FFS.

12 companies provided input for proposal 1a,1b,2a and 2b. One company (LGE) does not support L1-based dynamic sPDCCH reuse indication. 11 companies support L1-based dynamic sPDCCH reuse inidcation. 4 companies prefer L1-based reuse mechanism to be configurable and 5 companies prefer L1-based mechanism to be mandatory, i.e. L1 reuse indication field is always present in DCI scheduling sPDSCH. 2 companies say that decision depends on the exact L1 mechanism. In addition, company’s views are the same for slot and sub-slot. Therefore, we think that following would be agreeable at this point: 

[bookmark: _Hlk497745607]Agreeable proposal-2:
In case dynamic L1 reuse indication is supported, down-select in RAN1#91 between two alternatives for dynamic reuse indication applicable for slot and subslot sPDSCH:
· Alt-1: A L1-based dynamic sPDCCH reuse indication field is always present in sPDSCH assignments transmitted on sPDCCH. Details are FFS. 
· Alt-2: A L1-based dynamic sPDCCH reuse indication is present in sPDSCH assignments transmitted on sPDCCH if configured by higher layers. Details are FFS.
4. Details of L1 reuse indication
Proposed agreement 3a: L1 reuse indication indicates sPDSCH is rate-matched (1) or not (0) around sPDCCH resource, i.e. group of sCCE or RB-set depending on the L1 scheme.
Supported by Nokia, NSB, Huawei, HiSilicon, ZTE, Sanechips, Samsung
Proposed agreement 3b: L1 reuse indication indicates sPDSCH is mapped (1) or not mapped (0) to sPDCCH resource, i.e. group of sCCE or RB-set depending on the L1 scheme.
Supported by Ericsson, QC, Motorola Mobility, Lenovo
The 11 companies supporting L1-based PDCCH resource reuse provided input. There is no clear majority here. Proposed agreement 3b would allow sPDSCH transmission also outside the PDSCH allocation scheduling by RA-field. On the other hand, the same can be achieved by gNB allocating sRBGs covering the sPDCCH resources to be reused. This issue needs more offline discussion in RAN1#91. And we suggest adopting either 3a or 3b, but not both. 

[bookmark: _Hlk497745633]Agreeable proposal-3: In case dynamic L1 reuse indication is supported, down-select at RAN1#91 one of the following 3 sPDCCH reuse mechanisms:
· Option 1: Indicate the last used logical sCCE/sCCE-group within each PDCCH RB-set configured to the UE for monitoring in a given sTTI (N bits per RB-set in sDCI). 
1. The sCCEs before and including the last used logical sCCEs/sCCE-group are rate-matched/not-mapped by/into sPDSCH 
2. FFS N is configurable or is fixed in specification 
3. FFS further details
    Supported by Huawei, HiSilicon, ZTE, Sanechips, 
· Option 2: Indicate by single bit per each group of sCCEs, whether sPDSCH is rate-matched/not-mapped (1) or not-rate-matched/mapped (0) around/into the groups of sCCEs. Separate the sCCEs, in all RB-set(s) configured to the UE for monitoring, into N groups of sCCEs. N bits in sDCI. 
1. FFS grouping depends on PDSCH frequency domain RA or not, and details of grouping
2. FFS N is configurable or is fixed in specification 
3. FFS further details.
    Supported by Ericsson, Nokia, NSB, QC, Motorola Mobility, Lenovo (but grouping based on RRC)
· Option 3: Indicate by 1 bit for each sPDCCH RB-set, configured to UE for monitoring, whether sPDSCH is rate-matched/not-mapped (1) or not-rate-matched/mapped (0). (max 2 bits in sDCI)
Supported by Huawei, HiSilicon, Motorola Mobility, Lenovo, Samsung 

With respect to L1-based reuse mechanism design in PA4, the 11 companies that are supporting the L1-based sPDCCH reuse indication stated their preference for the signalling scheme as noted within the PA4 (using green font). It seems that all 11 companies do support the proposal, even though different companies prefer different options. As noted in Section 3, 1 company does not support L1-based sPDCCH reuse mechanism, therefore the above should be agreeable at this point.

Following agreement is acceptable by all companies that provided input:
[bookmark: _Hlk497745404]Offline agreement-2: 
In case dynamic L1 reuse indication is supported, inconsistent L1 signaling indication for two overlapping RB-sets can be supported. FFS how to treat the overlapping resource of two overlapping sCCE group(s)/RB-sets in case of inconsistent L1 reuse indication signaling, and related signaling details.
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