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1 Introduction

CB: # 86_FullSlotSupportTDD

- review RAN1 task to RAN3; check our “mandate”

- evaluate both solutions on the table

- check details

(QC - moderator)

Summary of offline disc R3-205619
2 For the Chairman’s Notes

Summary of the discussion

7 companies replied the email discussion. 5 companies would like to support slot format 46-55. 2 companies proposed to consult RAN1/RAN2.

Proposal: Send LS (R3-205731) to RAN1/RAN2 to clarify the support of slot format 46-55.
3 Discussion

3.1 RAN1 Requirement

RAN1 has following agreement in CLI discussion. This is the source of RAN3 confusion and discussion.

	Agreement
For “Intended DL/UL configuration”, per-slot based OFDM symbol level DL/UL region indication is supported.


This agreement should be a functional requirement to support OFDM symbol level DL/UL region indication for each slot. Signaling design is RAN3 responsibility. We need half-slot level signal coding to support the RAN1 requirement. Otherwise, we cannot fully meet the RAN1 requirement, i.e. cannot support slot formats 46-55.

Question 1: Do you agree with below understanding to RAN1 agreement?

· The agreement is a functional requirement instead of a signaling coding requirement

· RAN1 actually requires OFDM symbol level DL/UL region indication for each slot. 

	Company
	Yes/No
	Comment

	Qualcomm
	Yes
	

	Huawei
	Yes
	

	ZTE
	Yes
	

	China Telecom
	Yes
	The above understanding to RAN1 agreement is right. In order to support CLI function, it is need to introduce OFDM symbols level based frame structure

	Nokia
	Yes
	

	LGE
	
	It is not correct that “We need half-slot level signaling coding to support the RAN1 requirement” as denoted above. According to RAN1 agreement above, per-slot based OFDM symbol level DL/UL region indication instead of per-half-slot based is supported. 
So, we should ask RAN1 that for “Intended DL/UL configuration”, in RAN1 requirement, support of per-half-slot based OFDM symbol level DL/UL region indication was considered before we answer Question 2.

	Ericsson
	
	Instead of speculating what the other groups meant, let’s work on the LSs.


Moderator summary
7 companies replied the email discussion. Among them, 5 companies believe RAN1 intends to support all the slot formats; 2 companies proposed to consult RAN1.
3.2 Half-slot consideration in RAN2 

In SIB1, the maximum number of slots in a radio frame is defined as 320, refer to below ASN.1 script from 38.331. RAN3 used the same slot length definition as RAN2.

TDD-UL-DL-ConfigCommon ::=          SEQUENCE {
    referenceSubcarrierSpacing          SubcarrierSpacing,
    pattern1                            TDD-UL-DL-Pattern,
    pattern2                            TDD-UL-DL-Pattern                                                       OPTIONAL, -- Need R

    ...
}
TDD-UL-DL-Pattern ::=               SEQUENCE {
    dl-UL-TransmissionPeriodicity       ENUMERATED {ms0p5, ms0p625, ms1, ms1p25, ms2, ms2p5, ms5, ms10},
    nrofDownlinkSlots                   INTEGER (0..maxNrofSlots),
    nrofDownlinkSymbols                 INTEGER (0..maxNrofSymbols-1),
    nrofUplinkSlots                     INTEGER (0..maxNrofSlots),
    nrofUplinkSymbols                   INTEGER (0..maxNrofSymbols-1),
    ...,
    [[
    dl-UL-TransmissionPeriodicity-v1530     ENUMERATED {ms3, ms4}                                               OPTIONAL -- Need R

    ]]
}
maxNrofSlots                            INTEGER ::= 320     -- Maximum number of slots in a 10 ms period

In one radio frame, maximum number of slots is 240KHz/15KHz*10=160, when SCS=240KHz. Only when half-slot is needed, the maximum number of slots (maxNrofSlots) is 160*2 = 320.

Question 2: Do you agree RAN2 has taken half-slot into considering in defining the TDD UL/DL configuration in RRC?

	Company
	Yes/No
	Comment

	Qualcomm
	Yes
	

	Huawei
	Yes
	

	ZTE
	
	In practical, based on specification list below , the maximum number of half solt in 10ms is 160 .

nrofDownlinkSlots
Number of consecutive full DL slots at the beginning of each DL-UL pattern,

 see TS 38.213 [13], clause 11.1. In this release, the maximum value for this field is 80.
NR time slot format (whether it is TDD common/dedicated or SFI) corresponds to the maximum SCS of 120kHz.That is mean, 10ms*(120/15)=80 slots. Corresponding to the half-slot of 10ms, it is 80*2=160 half-slots.

Therefore, it is our understanding the design of maxNrofSlots = 320 also considering for the future.

In order to provide full flexibility for the CLI, we prefer the maximum half slot number be 10240.

	China Telecom
	Yes
	We trust RAN2(

	Nokia
	Yes
	

	LGE
	
	When RAN2 designed the TDD UL/DL configuration in SIB1, as we understand it, RAN2 did not consider half-slot. So we should ask RAN2 that RAN2 has taken half-slot into considering in defining the TDD UL/DL configuration in RRC before we answer Question 1.


	Ericsson
	
	Instead of speculating what the other groups meant, let’s work on the LSs.


Moderator summary
7 companies replied the email discussion. Among them, 5 companies believe RAN2 intends to support all the slot formats; 2 companies proposed to consult RAN2.
3.3 Support all the slot formats in RAN3

Supporting all the slot formats in RAN3 signaling is useful at least not harmful, even if we do not have same understanding on RAN1/RAN2 standards and don’t have immediate business need. RAN3 should not be the bottleneck of 3GPP system. Instead, RAN3 spec is often forward looking, e.g. we defined MBR/GBR to be 4Tbps, we defined 4 DC legs in R15. 

Question 3: Do you see any issue or harm of supporting all the slot formats in RAN3 signaling?

	Company
	Yes/No
	Comment

	Qualcomm
	No
	

	Huawei
	No
	

	ZTE
	No
	

	China Telecom
	No
	

	Nokia
	No
	

	LGE
	
	Slot format 46-55 is used for dynamic configuration, which is used for a short period of time. 
That is, from the time the slot format is indicated by the DCI, that slot format is used during specific time. After this time, this slot format may not be used. On the other hand, the Intended UL/DL configuration was designed with the purpose of transmission of the information which is not frequently changed. There is no benefit in transfer of slot format 46-55 using the Intended UL/DL configuration. So, we do not need to consider supporting all the slot formats.

	Ericsson
	
	Instead of speculating what the other groups meant, let’s work on the LSs.


Moderator summary

7 companies replied the email discussion. Among them, 5 companies have no concern of supporting half-slot in RAN3; 1 company thinks half-slot support is not needed and 1 company proposed to consult RAN1.
Question 4: Do you agree CRs for XnAP (R3-204711) and F1AP to clarify that the slot in Intended TDD UL-DL Configuration can be used as half-slot in to support slot format 46-55?

	Company
	Yes/No
	Comment

	Qualcomm
	Yes
	

	Huawei
	Yes
	

	ZTE
	
	How to differentiate full solt configuration from half solt need clarified.

	China Telecom
	Yes
	

	Nokia
	Yes
	

	LGE
	
	See comment of Question 3

	Ericsson
	
	Instead of speculating what the other groups meant, let’s work on the LSs.
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�RAN1 didn’t exclude any slot format in CLI discussion. If RAN1 does not plan to support any slot format in CLI, they should tell us in LS or at least explicitly say in agreement.


So, I believe the RAN1 agreement is functional agreement. 


�If need, I propose we send LS to RAN1/RAN2.


�The short period in a long cycle could for I-IOT/URLLC periodic traffic, e.g. by SPS/CG.





