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1 Check Intended UL/DL configuration based on RAN1 decision

In the LS-out [2] to RAN3, RAN1 points out that new information “Intended DL/UL configuration” need to be exchange between nodes.
	Agreement

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

· Periodicity and numerology (i.e. subcarrier spacing, CP length) are configured.

· A list containing multiple entries of the following:

· Information for indicating slot within a periodicity is configured.

· DL/UL region indication (i.e. all DL or all UL or number of DL symbols and/or number of UL symbols in a slot) is configured for each slot


What is interpret of “Intended DL/UL configuration”?

Based on contributions from companies that there are three interprets on the table:

Option 1: Reuse TDD-UL-DL-ConfigCommon defined in TS38.331

Option 2: Transmit Supported Slot Format and Slot Format in Use IEs 

Option 3: Define new IE

· spacing, Periodicity, TDD-UL-DL-SlotConfig defined in TS 38.331
· spacing, Periodicity, DL/UL Indication per Slot 

After online discussion, the following CB is allocated:

CB#1 Intended DL/UL configuration Definition
- Check RAN1 definition

- Start with option3, check whether any additional info are needed

(ZTE)

Summary of the offline discussion in R3-192089
An example of format [18] is shown in below:

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	NR SCS
	M
	
	ENUMERATED (scs15, scs30, scs60, scs120, …)
	The values scs15, scs30, scs60 and scs120 corresponds to the sub carrier spacing in TS 38.104 [X].

	NR Cyclic Prefix
	M
	
	ENUMERATED (Normal, Extended, …)
	The type of cyclic prefix, which determines the number of symbols in a slot.

	NR DL-UL Transmission Periodicity
	M
	
	ENUMERATED (ms0p5, ms0p625, ms1, ms1p25, ms2, ms2p5, ms3, ms4, ms5, ms10, ms20, ms40, ms60, ms80, ms100, ms120, ms140, ms160, …)
	The periodicity is expressed in the format msXpYZ, and equals X.YZ milliseconds.

	Slot Configuration List
	
	1
	
	

	>Slot Configuration List Item
	
	1..<maxnoofslots>
	
	

	>>Slot Index
	
	
	INTEGER (0..319)
	

	>>CHOICE Symbol Allocation in Slot
	M
	
	
	

	>>>All DL
	
	
	
	

	>>>All UL
	
	
	
	

	>>>Both DL and UL
	
	
	
	

	>>>>Number of DL Symbols
	M
	
	INTEGER (0..13)
	Number of consecutive DL symbols at the beginning of the slot identified by Slot Index. If extended cyclic prefix is used, the maximum value is 11.

	>>>>Number of UL Symbols
	M
	
	INTEGER (0..13)
	Number of consecutive UL symbols in the end of the slot identified by Slot Index. If extended cyclic prefix is used, the maximum value is 11.


	Range bound
	Explanation

	maxnoofslots
	Maximum length of number of slots in a 10-ms period. Value is 320.


But the main concern during the online discussion is that whether this structure can cover call the possible cases, especially for symbol configuration. 

 SHAPE  \* MERGEFORMAT 



Figure 1: Demonstrate of how to combination multiple Dedicated TDD configuration into intended Configuration

The symbol direction in intended UL/DL configuration is calculated based on many UE’s dedicated configuration. It is true that UE can have quite flexible configuration. Any symbol in the slot can be allocated as downlink for one UE and uplink for another UE. As shown in the Figure 1 above, the result symbol format after combination of many UE dedicated configuration “may” be quit flexible, say the first symbol in the aggregate slot is downlink, then second symbol is uplink, the third symbol is downlink and so on. In this case, the format in option 3 [18] cannot cover these cases.

But this type of configuration has already been discussed in RAN1 during initial Rel-15, the answer is gNB not to configure like this way. The main reason is UE needs gap to convert from one direction to another. In this case, UE cannot use this configuration since the gap time is quite limit.

Therefore, in order to exchange “meaningful” intended UL/DL configuration, the combination result needs also use the same principal of dedicated configuration (AKA: consecutive downlink symbols from beginning of the slot and consecutive uplink symbols at the end of the slot).  
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Figure 2: combination slot in intended configuration

An example of combination slot is show in Figure 2. In this sense, the format design of option 3[18] is good enough to fulfill all the cases.

Check result: Based on current understanding in RAN1, the format option3 is good enough to fulfill all the cases. No additional information needed.
2 Clarification 1: Combination VS Separation of TDD Common and TDD Dedicated configurations

The RAN1 common understanding [9] related to intended configuration is copied below for easy reference. 
	R1-1903455
Conclusion: Majority view is that number of DL/UL symbols is used as indication of ‘intended DL slot(s)/symbol(s) or UL slot(s)/symbol(s)’ in order to reflect the combination of 'TDD-UL-DL-ConfigurationCommon' and 'TDD-UL-DL-ConfigDedicated'.


Observation 1: Intended UL/DL configuration is the combination of TDD-UL-DL-ConfigurationCommon and TDD-UL-DL-ConfigDedicated.
3 Clarification 2: Signalling overhead impact on XN or F1

Frequently update: UL/DL configuration update frequently

The configuration updated when TDD-UL-DL-ConfigDedicated are changed per UEs.
Semi-static update: UL/DL configuration update in semi-static way

Since Xn signaling transmission delay is 20ms, then CLI mechanism achieved mainly based on UE measurement not on intended UL/DL configuration. The exchanged configuration is an assistant information.
Observation 2: There is no signalling overhead issue impact on XN-C or F1-C interface.
4 Clarification 3: Need Periodicity or not?
Need Periodicity: The configuration has periodicity 

	Agreement

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

· Periodicity and numerology (i.e. subcarrier spacing, CP length) are configured.

· A list containing multiple entries of the following:

· Information for indicating slot within a periodicity is configured.

· DL/UL region indication (i.e. all DL or all UL or number of DL symbols and/or number of UL symbols in a slot) is configured for each slot



Similar form in TS38.331
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It is noting periodicity has already been agreed in RAN1 and also used in TS 38.331 for SIB 1 message. The main intention of intended UL/DL configuration is used by gNB to adapt schedule and may change SIB1 configuration accordingly. In this sense, periodicity is useful for neighbor gNBs to take it into account.

Observation 3: To use periodicity for intended UL/DL configuration.
5 Clarification 4: Periodicity value

	TDD common (ms0p5, ms0p625, ms1, ms1p25, ms2, ms2p5, ms5, ms10)

TDD dedicated = RACH periodicity (ms5, ms10, ms20, ms40, ms80, ms160)
	LG

	One Periodicity (ms0p5, ms0p625, ms1,ms1p25, ms2, ms3, ms4,ms2p5, ms5, ms10, ms20, ms40, ms60, ms80, ms100, ms120, ms140, ms160.)
	E///,ZTE

	TransmissionPeriodicity and dl-UL-TransmissionPeriodicity-v1530, as defined in TS 38.331
	QC


TransmissionPeriodicity in TS 38.331 includes (ms0p5, ms0p625, ms1,ms1p25, ms2, ms2p5, ms5, ms10,)

TransmissionPeriodicity-v1530 in TS 38.331 includes (ms3, ms4).

The reason to introduce TransmissionPeriodicity-v1530 in RAN2 mainly is to match TDD configuration for LTE and NR.

In addition, E/// and ZTE also provides values (ms10, ms20, ms40, ms60, ms80, ms100, ms120, ms140, ms160,) for flexible configuration.

After a period for gNB to aggregate TDD common and multiple TDD dedicated configurations for UE, the combination result (AKA intended UL/DL configuration) is quite flexible. Then it is possible to provide extra values for these case. An example of combination result is shown in the figure below.
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Figure 3: example of intended UL/DL periodicity
Observation 4: Intended UL/DL configuration contain one periodicity. The periodicity values includes (ms0p5, ms0p625, ms1,ms1p25, ms2, ms3, ms4,ms2p5, ms5, ms10, ms20, ms40, ms60, ms80, ms100, ms120, ms140, ms160).

6 Clarification 5: Slot configuration format

Reuse TDD-UL-DL-SlotConfig inside TDD-UL-DL-Config IE defined in TS 38.331(see in Annex) seems sufficient.

Observation 5: Reuse TDD-UL-DL-SlotConfig inside TDD-UL-DL-Config IE defined in TS 38.331 seems sufficient.
3. Conclusion

Proposal: Based on above analysis, the format of the Intended DL/UL configuration is shown as below:
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	NR SCS
	M
	
	ENUMERATED (scs15, scs30, scs60, scs120, …)
	The values scs15, scs30, scs60 and scs120 corresponds to the sub carrier spacing in TS 38.104 [X].

	NR Cyclic Prefix
	M
	
	ENUMERATED (Normal, Extended, …)
	The type of cyclic prefix, which determines the number of symbols in a slot.

	NR DL-UL Transmission Periodicity
	M
	
	ENUMERATED (ms0p5, ms0p625, ms1, ms1p25, ms2, ms2p5, ms3, ms4, ms5, ms10, ms20, ms40, ms60, ms80, ms100, ms120, ms140, ms160, …)
	The periodicity is expressed in the format msXpYZ, and equals X.YZ milliseconds.

	Slot Configuration List
	
	1
	
	

	>Slot Configuration List Item
	
	1..<maxnoofslots>
	
	

	>>Slot Index
	
	
	INTEGER (0..319)
	

	>>CHOICE Symbol Allocation in Slot
	M
	
	
	

	>>>All DL
	
	
	
	

	>>>All UL
	
	
	
	

	>>>Both DL and UL
	
	
	
	

	>>>>Number of DL Symbols
	M
	
	INTEGER (0..13)
	Number of consecutive DL symbols at the beginning of the slot identified by Slot Index. If extended cyclic prefix is used, the maximum value is 11.

	>>>>Number of UL Symbols
	M
	
	INTEGER (0..13)
	Number of consecutive UL symbols in the end of the slot identified by Slot Index. If extended cyclic prefix is used, the maximum value is 11.


	Range bound
	Explanation

	maxnoofslots
	Maximum length of number of slots in a 10-ms period. Value is 320.
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Annex TDD-UL-DL-Config in TS 38.331

	The TDD-UL-DL-Config IEs determines the Uplink/Downlink TDD configuration. There are both, UE- and cell specific IEs.

TDD-UL-DL-Config information element

-- ASN1START

-- TAG-TDD-UL-DL-CONFIG-START

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

    ]]

}

TDD-UL-DL-ConfigDedicated ::=       SEQUENCE {

    slotSpecificConfigurationsToAddModList      SEQUENCE (SIZE (1..maxNrofSlots)) OF TDD-UL-DL-SlotConfig           OPTIONAL, -- Need N

    slotSpecificConfigurationsToreleaseList     SEQUENCE (SIZE (1..maxNrofSlots)) OF TDD-UL-DL-SlotIndex            OPTIONAL, -- Need N

    ...

}

TDD-UL-DL-SlotConfig ::=            SEQUENCE {

    slotIndex                           TDD-UL-DL-SlotIndex,

    symbols                             CHOICE {

        allDownlink                         NULL,

        allUplink                           NULL,

        explicit                            SEQUENCE {

            nrofDownlinkSymbols                 INTEGER (1..maxNrofSymbols-1)                                       OPTIONAL, -- Need S

            nrofUplinkSymbols                   INTEGER (1..maxNrofSymbols-1)                                       OPTIONAL  -- Need S

        }

    }

}

TDD-UL-DL-SlotIndex ::=             INTEGER (0..maxNrofSlots-1)

-- TAG-TDD-UL-DL-CONFIG-STOP

-- ASN1STOP



2/7
2019-04-12

[image: image5.png]« ————  Periodicity 1=80ms e Periodicity2=80ms

SIB periodic 1518 periodic 2 ‘wﬁB})eriodic M




[image: image6.png]Symbo




[image: image7.png]UE1 1 flexible slot :Part downlink and uplink

UE 2 1 flexible slot : All 14/12 symbols are uplink

UEn 1 flexible slot : Part downlink and uplink

\ )

[

Aggregate all UE specific SIbOI configuration into intended symbol configuration

Symbo




