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1	Introduction
In this contribution, we discuss the maintenance issues of DL/UL data scheduling and HARQ procedure for Rel-15, including the following: 

· On the definition of N^{initial}_{BWP}
· LBRM/Data Rate handling
· DMRS sequence generation for configured grant

The accompanying draft CRs can be found under the same zip file.
[bookmark: _Ref178064866]2	Discussion: Resource allocation
2.1	On the definition of N^{initial}_{BWP}

According to R1-181209, CR to 38.214 capturing the RAN1#94bis meeting agreements, for determining downlink resource allocation type 1,  is defined in clause of TS 38.213. There are two issues.
· 
The definition of is not present in TS 38.213.
· 


On a more technical note, it may be difficult to define in 38.213 and use it in 38.214. The reason is that for SA deployment, the initial DL BWP definition in 38.213 is first given by CORESET#0 and then later can be overwritten by SIB1. However, for determining resource allocation  should always refer to CORESET#0 if CORESET#0 is present. Thus, it may be easier to define directly in 38.214. 





When the DCI size for DCI format 1_0 in USS is derived from the size of DCI format 1_0 in CSS CORESET 0 but applied to another active BWP with size of , a downlink type 1 resource block assignment field consists of a resource indication value (RIV) corresponding to a starting resource block and a length in terms of virtually contiguously allocated resource blocks , where  is defined in clause 12 of [6, TS 38.213 ]. 




Based on the discussion, can be directly defined in TS 38.214 as “…, where  is defined in clause 12 of [6, TS 38.213 ] the size of CORESET 0 if CORESET 0 is configured for the cell and is the size of initial DL bandwidth part if CORESET 0 is not configured for the cell.”
A corresponding CR is included in the Tdoc R1-1813472.zip.
[bookmark: _Toc528662043][bookmark: _Toc528942056]Agree on the draft CR (included in the Tdoc R1-1813472.zip) on the definition of N^{initial}_{BWP} to Clause 5.1.2.2.2 in TS 38.214.

[bookmark: _Hlk513719760][bookmark: _Hlk528941690]3	Discussion: LBRM/Data Rate handling
RAN2 sent an LS to RAN1 on MIMO layer configuration [2], highlighting some example band/band combination signalling, where there could be some ambiguity wrt number of layers per CC.  In response, RAN1 may reply to the LS (to be discussed in RAN1#95) and ask RAN2 to introduce a new RRC parameter that indicates the maximum number of layers for a CC to the UE on the downlink (DLmaxRank) – in past RAN1 discussions, this parameter was discussed, but not agreed because it was considered to be clear from UE capability signalling, but RAN2 LS mentions there are ambiguous cases. If parameter is introduced, there can specification changes to LBRM and data rate sharing text agreed from RAN1#94bis.
Observation 1: The input from RAN2 in LS R1-1812166 and possible RAN1 reply can require changes to the following functions in RAN1 specifications
· LBRM in 38.212, sec 5.4.2.1
· Data rate handling in downlink 38.214, 5.1.3, and in uplink 38.214, 6.1.4

3.1	Changes to LBRM 
LBRM uses maximum number of layers for rate-matching and hence the new parameter (DLmaxRank) should be reflected in the rate-matching step. While there are many different variants to modify LBRM considering the new parameter, simplest is to use the new DL parameter in the same way as the existing UL parameter is used in current 38.212. 
See attached Draft CR to 38.212 on introducing new RRC parameter into LBRM operation. The default value is same as currently in Rel-15 specification. 
For ambiguous band/band combination cases, parameter configuration would be necessary. For cases without ambiguity, parameter could be optional. Default value from current spec (e.g. in LBRM text) may be sufficient. Note: UEs that have no ambiguity do not require the RRC parameter
[bookmark: _Toc528942057]In relation to RAN1 discussion on introducing new RRC parameter for DL MIMO, discuss and agree on the draft CR {included in the Tdoc R1-1813472.zip} on introducing new RRC parameter for maximum number of layers for downlink in LBRM Subclause 5.4.2.1 in TS 38.212.
3.2	Changes to Data rate handling 
In data rate handling, the limitations based on data rate or data rate per CC is determined based on the band/band combination signaling for the UE serving cell(s). When new RRC parameter is introduced for existing unambiguous cases or otherwise, there could be ambiguity in band/band combination for the serving cells.
Suppose UE signals the following: 
· Band A 1CC (CC0) + Band B 1CC (CC1) + Band C 1CC (CC2)
· Supported MIMO layers, set 1: 4 + 4+ 2
· Supported MIMO layers, set 2: 4 + 2 + 4
· Supported MIMO layers, set 3: 2 + 4+ 4
Assuming Option 2.2 (from [4]), if there is full flexibility in setting parameter values, the three CCs may be configured with (x,y,z) such that x+y+z <=10, x,y,z in {1,2,4}. In this case, e.g. if NW sets parameter to (1,1,1), then it could be covered by multiple band/band-combinations. It may be good to clarify the behavior in such cases. 
There are several different ways to address this (including finding other formulations similar to existing text), but one simple way is as follows: 
To clarify that in case of multiple band/BCs, the maximum data rate across those band/BCs is used.
RAN1 agreed to a methodology (including WA on f0) to determine Capability#2 support for a serving cell so as to minimize RAN2 impact. However, with the ambiguity highlighted by RAN2, further RAN1 specification changes to the text would be needed to cover the case of multiple band/BCs. Then, it seems simpler to add two new RRC parameters (one for UL and one for DL) explicitly configure Capability#2 operation for UEs that are capable of Capability#2 processing. While new RRC parameters are not preferable at this late stage of Rel-15, it is relatively straightforward change to address the issues raised in RAN2 LS. 
· These parameters are only configured for Cap#2-capable UEs and hence they have no backward compatibility issues with capability#1 UEs. 
· The parameters are configured when the UE is capable of Capability 2 processing time
· Possible values are Enable/Disable

Observation 2: Introducing new RRC parameters (apply-PDSCH-ProcessingCapability2 for downlink and apply-PUSCH-ProcessingCapability2 for uplink) is beneficial.
Based on the above discussion, we propose the following:
[bookmark: _Toc528942058]Discuss and agree on the draft CR {included in the Tdoc R1-1813472.zip} on changes to Data Rate Handling for downlink for subclause 5.1.3 in 38.214.
[bookmark: _Toc528942059]Discuss and agree on the draft CR {included in the Tdoc R1-1813472.zip} on changes to Data Rate Handling for uplink for subclause 6.1.4. in 38.214.
[bookmark: _Toc528942060]Send LS to RAN2 asking them to introduce two new RRC parameters for UEs supporting Processing Capability#2 - apply-PDSCH-ProcessingCapability2 and apply-PUSCH-ProcessingCapability2.
4	Discussion: DMRS sequence generation for configured grant
The terminology to be used for configured grant has been changed from time to time on previous RAN1 meetings. In the specifications, depending on when or in which group agreements were made, description for configured grant behaviour become inconsistent and incomplete.
In 38.211, DMRS sequence generation with CP-OFDM has excluded type 2 configured grant; DMRS with DFT-s-OFDM was described for dynamic PUSCH transmission only. A CR is provided to fix this incompleteness in the specification. For configured grant with DFT-s-OFDM, cyclic shift shall be used to separate UEs when being configured on the same time and frequency resources.
[bookmark: _Toc528942061]Agree on the draft CR (included in the Tdoc R1-1813472.zip) on DMRS sequence generation for configured grant.
Conclusion
Based on the discussion in the previous sections we have the following observations: 

Observation 1	The input from RAN2 in LS R1-1812166 and possible RAN1 reply can require changes to the following functions in RAN1 specifications
· LBRM in 38.212, sec 5.4.2.1
· Data rate handling in downlink 38.214, 5.1.3, and in uplink 38.214, 6.1.4

Observation 2	Introducing new RRC parameters (apply-PDSCH-ProcessingCapability2 for downlink and apply-PUSCH-ProcessingCapability2 for uplink) is beneficial.

We propose the following:
Proposal 1	Agree on the draft CR (included in the Tdoc R1-1813472.zip) on the definition of N^{initial}_{BWP} to Clause 5.1.2.2.2 in TS 38.214.
Proposal 2	In relation to RAN1 discussion on introducing new RRC parameter for DL MIMO, discuss and agree on the draft CR {included in the Tdoc R1-1813472.zip} on introducing new RRC parameter for maximum number of layers for downlink in LBRM Subclause 5.4.2.1 in TS 38.212.
Proposal 3	Discuss and agree on the draft CR {included in the Tdoc R1-1813472.zip} on changes to Data Rate Handling for downlink for subclause 5.1.3 in 38.214.
Proposal 4	Discuss and agree on the draft CR {included in the Tdoc R1-1813472.zip} on changes to Data Rate Handling for uplink for subclause 6.1.4. in 38.214.
Proposal 5	Send LS to RAN2 asking them to introduce two new RRC parameters for UEs supporting Processing Capability#2 - apply-PDSCH-ProcessingCapability2 and apply-PUSCH-ProcessingCapability2.
Proposal 6	Agree on the draft CR (included in the Tdoc R1-1813472.zip) on DMRS sequence generation for configured grant.
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