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0  Introduction
This email discussion focuses on UE demodulation for Rel-17 NR HST, including agenda 10.8.3.1 and 10.8.3.2. The agreed way forward in previous meeting is in R4-2202985.
The targets of email discussion for 1st round and 2nd round are:                   
· 1st round: discuss the open issues and strive to minimize the open issues
· 2nd round: according to 1st round discussion, discuss left open issues for 2nd round, and strive to minimize the open issues, and strive to approve the WF.
Topic #1 PDSCH requirements for CA scenarios
Agenda  10.8.3.1 and 10.8.3.2
Companies’ contributions summary 
	TDoc
	Title
	Source
	Proposals

	R4-2205080
	Summary for FR1 HST demodulation results
	Ericsson
	

	R4-2203762
	Discussion on PDSCH CA Requirements in HST
	Apple
	Proposal #1: Rel-17 FR1 HST PDSCH demod requirements for CA are defined as release independent from Rel-16 if RRM requirements are agreed to be release independent.
Observation #1: There was no objective to introduce HST CA requirements for additional CBW of 35, 45MHz in FDD.
Observation #2: If HST FR1 enhancements WI is aimed for early completion in March 2022, we don’t see how additional CBW can be introduced.
Proposal #2: Do not introduce FDD requirements with additional CBW for HST CA unless there is need to support these CBW in HST deployments.

	R4-2203763
	Draft CR on HST DPS CA requirements for 4Rx
	Apple
	

	R4-2204253
	Draft CR on PDSCH requirements for HST-SFN CA requirements for 4Rx
	CMCC
	

	R4-2204259
	Discussion on FR1 HST UE demodulation for CA scenario
	CMCC
	Proposal 1: for the UE capability for supporting HST-SFN CA in FR1, the granularity is per band combination.
Proposal 2: it is proposed that Rel-17 FR1 HST-SFN CA requirements are release independent from Rel-15.
Proposal 3: for FDD 15KHz SCS, specify PDSCH requirements on single carrier of BW of {35, 45} MHz for HST scenario.

	R4-2204384
	Discussion on HST FR1 CA PDSCH performance requirements
	Intel Corporation
	Proposal #1: 	Apply HST-SFN CA requirements only from Rel-17.
Proposal #2: 	Define HST-SFN CA feature with FSPC granularity.
Proposal #3: 	Define HST CA requirements for 35 and 45 CBWs.

	R4-2204385
	draftCR to TS 38.101-4: HST-SFN CA requirements for 2Rx
	Intel Corporation
	

	R4-2204430
	Discussion on PDSCH requirements for FR1 HST CA scenarios
	ZTE Corporation
	Proposal 1: To confirm that the UE capability granularity is per band combination.
Proposal 2: Option 2 and option 3 are preferred for release independence for FR1 HST PDSCH SFN CA demodulation requirements.

	R4-2205081
	PDSCH demodulation requirements for CA with HST-SFN scenario
	Ericsson
	Proposal 1: Rel-17 FR1 HST PDSCH SFN CA demodulation requirements are applicable from the same release as the Enhanced RRM requirements for FR1 CA in HST scenario. If the demodulation part needs to decide the applicable release, Rel-17 FR1 HST PDSCH SFN CA demodulation requirements are applicable from Rel-16.

	R4-2205082
	draft CR: FRC for CA PDSCH demodulation requirements for HST
	Ericsson
	

	R4-2205752
	Discussion on PDSCH CA scenarios for NR UE HST FR1 performance requirements
	Huawei,HiSilicon
	Proposal 1: HST-SFN CA requirements are release independent from Rel-16.
Proposal 2: Define PDSCH requirements on single carrier of BW of {35, 45} MHz for FDD 15kHz SCS.

	R4-2205753
	Draft CR on HST FR1 DPS CA requirements for 2Rx (38.101-4)
	Huawei,HiSilicon
	

	R4-2206090
	Views on FR1 HST PDSCH CA Tests
	Qualcomm Incorporated
	

	R4-2206110
	Draft CR on Applicability Rules for FR1 HST CA requirements
	Qualcomm Incorporated
	



Open issues summary
Issue 1-1: UE capability for HST-SFN CA
· Agreements in RAN4#101bis-e meeting:
· Introduce a new capability for supporting HST-SFN CA in FR1
· The granularity: [per band combination]
· Proposals in RAN4#102 meeting:
· Option 1 (CMCC, ZTE): Per band combination
· Option 2 (Intel): per FSPC
· Recommended WF
· Can we agree with per band combination?

Issue 1-2: Release independent
· Agreements in RAN4#101bis-e meeting:
· HST-DPS CA requirements are release independent from Rel-15
· For Rel-17 FR1 HST PDSCH SFN CA demodulation requirements
· Option 1: Applicable from Rel-17
· Option 2: Aligned with RRM agreement
· Option 3: Release independent from Rel-15 /16

· Proposals in RAN4#102 meeting:
· HST-SFN CA requirements are release independent from Rel-15 (CMCC)
· For Rel-17 FR1 HST PDSCH SFN CA demodulation requirements
· Option 1: Applicable from Rel-17 (ZTE, Intel)
· Option 2: Aligned with RRM agreement (ZTE, Apple, Ericsson)
· Option 3: Release independent from Rel-15 /16 (ZTE)
· Option 3a: Release independent from Rel-16 (Ericsson, Huawei)
· Recommended WF
· Can we agree the following:
· From demodulation perspective, release independent from Rel-16.
Issue 1-3: FDD BW
· Agreements in RAN4#101bis-e meeting:
· FFS: for FDD 15KHz SCS, specify PDSCH requirements on single carrier of BW of {35, 45} MHz. 
· Proposals in RAN4#102-e meeting:
· Option 1 (Apple, Qualcomm): Do not introduce FDD requirements with additional CBW for HST CA unless there is need to support these CBW in HST deployments.
· Option 2 (CMCC, Huawei, Qualcomm, Intel): For FDD 15KHz SCS, specify PDSCH requirements on single carrier of BW of {35, 45} MHz for HST scenario.
· Recommended WF
· More discussion is neededs

Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Ericsson
	Issue 1-1:
We support the recommended WF, Option 1. We prefer the simple one. 
Issue 1-2:
We support the recommended WF. 
Issue 1-3:
We are fine to add CBW=35/45MHz for FDD SCS=15kHz CC.  

	Apple
	Issue 1-1: UE capability for HST-SFN CA
We understand Intel’s clarification and agree with the justification. The UE capability indication granularity should be either per UE or per band, per band combination (FS) or per band, per band combination, per CC (FSPC) for baseband related capabilities. 
Issue 1-2: Release independent
We support the recommended WF. But would also like to add that demod reqt can be release independent if RRM are also release independent from Rel-16 or earlier. 
Issue 1-3: FDD BW
We would like to understand if there is plan to support new CBW in HST deployments, otherwise we shouldn’t introduce requirements for additional CBW. 

	Huawei
	Issue 1-1: UE capability for HST-SFN CA
We are OK for both options. We slightly prefer Option 2 since that it is more reasonable to consider per FSPC UE capability granularity for baseband processing related UE features.
Issue 1-2: Release independent
Option 3a. Considering that agreement has been achieved in last meeting that new UE capability is defined per band combination, we can compromise to define release independent for HST SFN CA. For the release number, we prefer to consider Rel-16 to balance early-implementation effort from UE vendor and network performance from operation’s demand.
Issue 1-3: FDD BW
Option 2. Considering that 35/45MHz channel bandwidth has been introduced for FDD 15kHz and the related WI has been completed, it is benefit to define corresponding requirements for HST CA.

	Intel
	Issue 1-1: UE capability for HST-SFN CA
It is not technically reasonable to consider per band combination granularity for baseband related capability. UE processing capability depends on the exact data-rate that depends on CBW and other demod related characteristics like modulation order and number of MIMO layers. All these parameters are signaled with FSPC granularity. Therefore, UE has different processing capability per each CC per each band per band combination.

HST-SFN CA support for certain band combination with BC granularity will be based on the maximum aggregated CBW for this band combination. Same time, in case there are several CCs on each/one band, using of HST-SFN CA on all possible CC combinations will be precluded if max aggregated CBW is not supported by UE. FSPC does not have such constraints.
In addition, based on our understanding FSPC granularity has smaller signaling overhead compared to BC.
Support Option 2.
Issue 1-2: Release independent
We are fine to compromise to the recommended WF.
Issue 1-3: FDD BW
We do not see a harm to consider additional CBWs.  

	Qualcomm
	Issue 1-1: UE capability for HST-SFN CA
Ok with recommended WF.
Issue 1-2: Release independent
Ok with recommended WF.
Issue 1-3: FDD BW
We don’t have strong preference.  

	CMCC
	Issue 1-1:
Support option 1 and the recommended WF.  For option 2, we are not sure whether we need to design this UE capability so flexible? According to the WID, HST under CA is the target scenario. It is expected that UE works with HST-SFN for all the component of a combination. Since UE is in the HST network, if it only supports HST-SFN for some component, but not supports HST-SFN for other components for a CA combination, we are wondering how to schedule this kind of UE. In our view, this kind of UE can indicate not support of HST-SFN for this certain CA combination.
Issue 1-2:
Firstly, we would like to clarify that our proposal in contribution is to have FR1 HST-SFN CA requirements release independent from Rel-15, not for HST-DPS which was already agreed in last meeting, the wording in open issue summary (section 1.2) is updated accordingly.
For HST-SFN CA, our preference is to be release independent from Rel-15, and we do not see any issues to do so by adopting early implementation method. However, to move forward, we can compromise to Rel-16.
Issue 1-3:
Support option 2. From our point of view, we do not see technical issues to apply 35/45MHz for HST CA, it is preferred to specify PDSCH requirements for BW of {35, 45} MHz.

	ZTE
	Issue 1-1:
We are fine with option 1 and the recommended WF. 
One of the motivation to introduce CA for HST is to increase the throughput, if the CC within a band is limited to e.g. a smaller BW, the throughput improvement will not be obvious for the band combination with the cost of more complex design. As pointed by CMCC, in this case the UE can report that certain BC is not supported.
Issue 1-2:
We can compromise to Rel-16 and we are fine with the WF.



CRs/TPs comments collection

	CR Tdoc number
	Title
	Responsible company
	Comment collection

	R4-2203763
	Draft CR on HST DPS CA requirements for 4Rx
	Apple
	
Apple: Based on section number of 2RX requirements, HST-DPS CA for 4RX can be 5.2A.3.5
Qualcomm: Based on endorsed draft CR R4-2202982 in the last meeting for HST-DPS 2Rx, section number should be 5.2A.3.4. There should be another table for HST DPS Scheme 1b tests. Currently, test 1,2,3 seem to point to Scheme 1a requirements. Also, in table 5.2A.3.X-7 test1 should refer to table X-3, test 2 should refer to X-5 and test 3 should refer to X-3 and X-5.

Apple2: Thanks Qualcomm for the careful check. We will revise the CR accordingly.
We need to align the section numbers. we believe the endorsed draft CRs in last meeting had requirements in section that already exists. This is our proposal based on single carrier requirements section numbering/order: 

5.2A.2.4: HST-SFN CA 2RX
5.2A.2.5: HST-DPS CA 2RX
5.2A.3.4: HST-SFN CA 4RX
5.2A.3.5: HST-DPS CA 4RX


	R4-2204253
	Draft CR on PDSCH requirements for HST-SFN CA requirements for 4Rx
	CMCC
	Apple: Based on section number of 2RX requirements, HST-SFN CA for 4RX can be 5.2A.3.4

Intel: Please add test index as 1,2,3

Qualcomm: Based on endorsed draft CR R4-2202982 in the last meeting for HST-DPS 2Rx, section number should be 5.2A.3.5.


	R4-2204385
	draftCR to TS 38.101-4: HST-SFN CA requirements for 2Rx
	Intel
	Apple: Section number should be 5.2A.2.4. Fraction of maximum throughput (%) is ‘a’ for 10MHz BW.

Intel: Thanks Apple for careful check, we will update section number. By the way, we can ask MCC to update header of section  5.2A.2.3 because in TS 38.101-4 version 17.3 the header style is not correct.
We will also correct test index from 1-1 to 1,2,3.

Qualcomm: Based on endorsed draft CR R4-2202982 in the last meeting for HST-DPS 2Rx, section number should be 5.2A.2.5.


	R4-2205082
	draft CR: FRC for CA PDSCH demodulation requirements for HST
	Ericsson
	
Ericsson: This CR added CBW=35/45MHz to R4-2202983 endorsed in RAN4#101-bis-e. We can remove them according to the conclusion on Issue 1-3. 


	R4-2205753
	Draft CR on HST FR1 DPS CA requirements for 2Rx (38.101-4)
	Huawei,HiSilicon
	
Apple: Section number should be 5.2A.2.5.  
Qualcomm: Based on endorsed draft CR R4-2202982 in the last meeting for HST-DPS 2Rx, section number is ok. There should be another table for HST DPS Scheme 1b tests. Currently, test 1,2,3 seem to point to Scheme 1a requirements. Also, in table 5.2A.2.X-7 test1 should refer to table X-3, test 2 should refer to X-5 and test 3 should refer to X-3 and X-5.

	R4-2206110
	Draft CR on Applicability Rules for FR1 HST CA requirements
	Qualcomm Incorporated
	




Summary for 1st round
0. Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
Issue 1-1: UE capability for HST-SFN CA
· Option 1 (CMCC, Ericsson, ZTE, Huawei, Qualcomm): Per band combination
· Option 2 (Intel, Huawei, Apple): per FSPC
GTW Agreement: 
· Per band combination granularity (option 1). 
Huawei/Intel: we have concern on above agreement. 
Issue 1-2: Release independents
· HST-SFN CA requirements are release independent from Rel-15 (CMCC)
· For Rel-17 FR1 HST PDSCH SFN CA demodulation requirements
· Option 1: Applicable from Rel-17
· Option 2: Aligned with RRM agreement (Apple)
· Option 3: Release independent from Rel-15 /16 
· Option 3a: Release independent from Rel-16 (Ericsson, Huawei, Intel, Qualcomm, CMCC, ZTE)
GTW Agreement:
· From demodulation perspective, release independent from Rel-16.
Issue 1-3: FDD BW
· Option 1 (Apple, Qualcomm): Do not introduce FDD requirements with additional CBW for HST CA unless there is need to support these CBW in HST deployments.
· Option 2 (CMCC, Huawei, Qualcomm, Intel, Ericsson): For FDD 15KHz SCS, specify PDSCH requirements on single carrier of BW of {35, 45} MHz for HST scenario.
GTW Agreement: Option 2

0. Discussion on 2nd round (if applicable)
1. Open issues summary
No open issues to be discussed in 2nd round. Capture the above agreements in a WF.
Open issues 
	Company
	Comments

	
	


CRs/TPs comments collection
Summary on 2nd round (if applicable)
Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on FR1 HST demodulation
	CMCC
	

	LS on release independent of FR1 HST demodulation
	CMCC
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2203763
	Draft CR on HST DPS CA requirements for 4Rx
	Apple
	Revised 
	

	R4-2204253
	Draft CR on PDSCH requirements for HST-SFN CA requirements for 4Rx
	CMCC
	Revised 
	

	R4-2204385
	draftCR to TS 38.101-4: HST-SFN CA requirements for 2Rx
	Intel
	Revised 
	

	R4-2205753
	Draft CR on HST FR1 DPS CA requirements for 2Rx (38.101-4)
	Huawei,HiSilicon
	Revised
	

	R4-2205082
	draft CR: FRC for CA PDSCH demodulation requirements for HST
	Ericsson
	Revised
	

	R4-2206110
	Draft CR on Applicability Rules for FR1 HST CA requirements
	Qualcomm Incorporated
	Revised
	



	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2203762
	Discussion on PDSCH CA Requirements in HST
	Apple
	Noted
	

	R4-2204259
	Discussion on FR1 HST UE demodulation for CA scenario
	CMCC
	Noted
	

	R4-2204384
	Discussion on HST FR1 CA PDSCH performance requirements
	Intel Corporation
	Noted
	

	R4-2204430
	Discussion on PDSCH requirements for FR1 HST CA scenarios
	ZTE Corporation
	Noted
	

	R4-2205081
	PDSCH demodulation requirements for CA with HST-SFN scenario
	Ericsson
	Noted
	

	R4-2205752
	Discussion on PDSCH CA scenarios for NR UE HST FR1 performance requirements
	Huawei,HiSilicon
	Noted
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

  2nd round 
	Tdoc number
	Title
	Source
	Comments

	R4-2207194
	WF on FR1 HST demodulation
	CMCC
	Agreeable

	R4-2207195
	LS on release independent of FR1 HST demodulation
	CMCC
	Agreeable



	Tdoc number
	Title
	Source
	Decision
	Comments

	R4-2207190 (revision of R4-2203763)
	Draft CR on HST DPS CA requirements for 4Rx
	Apple
	Agreeable 
	 

	R4-2207191 (revision of R4-2204253)
	Draft CR on PDSCH requirements for HST-SFN CA requirements for 4Rx
	CMCC
	Agreeable
	 

	R4-2207192 (revision of R4-2204385)
	draftCR to TS 38.101-4: HST-SFN CA requirements for 2Rx
	Intel
	Agreeable
	 

	R4-2207193 (revision of R4-2205753)
	Draft CR on HST FR1 DPS CA requirements for 2Rx (38.101-4)
	Huawei,HiSilicon
	Agreeable
	 

	R4-2207233 (revision of R4-2205082)
	draft CR: FRC for CA PDSCH demodulation requirements for HST
	Ericsson
	Agreeable
	 

	R4-2207234 (revision of R4-2206110)
	Draft CR on Applicability Rules for FR1 HST CA requirements
	Qualcomm Incorporated
	Agreeable
	 



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
Annex 
Contact information
	Company
	Name
	Email address

	Ericsson
	Kazuyoshi Uesaka
	kazuyoshi.uesaka@ericsson.com

	Apple
	Manasa Raghavan
	Manasa.raghavan@apple.com

	Intel
	Artyom Putilin
	artyom.putilin@intel.com

	Qualcomm
	Gaurav Nigam
	gnigam@qti.qualcomm.com



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)

