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1. Introduction
The SRS carrier switching function has been introduced in NR since TS 38.331 f.1.0. The purpose is to enable UE to switch its UL Tx from one serving cell to another (without UL PUSCH and PUCCH) for transmitting SRS signal. The signalling and IE in NR was basically “inherited” from LTE spec. However, we identified some issues of the SRS-CarrierSwitching structure defined in NR. In the contribution, we discussed these issues and provided solutions. 
2. SRS carrier switching in LTE
Regarding SRS carrier switching in LTE, each PUSCH-less SCell can be configured with a “srs-SwitchFromServCellIndex” field, used to indicate the serving cell index whose UL transmission maybe interrupted during SRS transmission on PUSCH-less cell. In addition, the typeA SRS-TPC-PDCCH-Group is configured provided RadioResourceConfigDedicated->PhysicalConfigDedicated of PCell. And the typeB SRS-TPC-PDCCH-Group is provided within RadioResourceConfigDedicatedSCell-r10->PhysicalConfigDedicatedSCell-r10 of SCell. The IE structures are shown as below:
Observation 1:  In LTE, the TypeA fields are defined under PCell configuration (i.e. per-UE configuration), and TypeB fields are defined under SCell configuration (i.e. per-SCell configuration).
[bookmark: OLE_LINK87][bookmark: OLE_LINK88]PhysicalConfigDedicated information element
-- ASN1START

PhysicalConfigDedicated ::=		SEQUENCE {
    **** skip non-related IEs ****
	[[	typeA-SRS-TPC-PDCCH-Group-r14	CHOICE {
			release							NULL,
			setup							SEQUENCE (SIZE (1..32)) OF SRS-TPC-PDCCH-Config-r14
		}																OPTIONAL,		-- Need ON
    **** skip non-related IEs ****
    ]]
}
**** skip non-related IEs ****
PhysicalConfigDedicatedSCell-r10 ::=		SEQUENCE {
    **** skip non-related IEs ****
	...,
	[[
    **** skip non-related IEs ****
		typeB-SRS-TPC-PDCCH-Config-r14		SRS-TPC-PDCCH-Config-r14	OPTIONAL,	-- Need ON
    **** skip non-related IEs ****
    ]]
}

Definition of SRS-TPC-PDCCH-Config-r14 in TS36.331:
SRS-TPC-PDCCH-Config information element
-- ASN1START

[bookmark: OLE_LINK137][bookmark: OLE_LINK136]SRS-TPC-PDCCH-Config-r14 ::=					CHOICE {
	release								NULL,
	setup								SEQUENCE {
		srs-TPC-RNTI-r14									BIT STRING (SIZE (16)),
		startingBitOfFormat3B-r14							INTEGER (0..31),
		fieldTypeFormat3B-r14								INTEGER (1..4),
		srs-CC-SetIndexlist-r14							SEQUENCE (SIZE(1..4)) OF SRS-CC-SetIndex-r14	OPTIONAL	-- Cond SRS-Trigger-TypeA

	}
}

SRS-CC-SetIndex-r14 ::=			SEQUENCE {
	cc-SetIndex-r14				INTEGER (0..3),
	cc-IndexInOneCC-Set-r14		INTEGER (0..7)
}

-- ASN1STOP
The corresponding RAN1 specifications (e.g. TS36.212, TS 36.213) are provided in Annex. Simply speaking, for typeA, network can configure PUSCH-less SCells into multiple CC sets, each set can include up to 8 SCells, and a given serving cell can belong to up to 4 CC sets. One block within DCI format 3B includes one “SRS request” and multiple TPC command. The “SRS request” field indicates a specific CC set, and each TPC command corresponds to one SCell within the set. And for typeB, one or more blocks within DCI format 3B are used to indicate the “SRS request” and “TPC command” for each PUSCH-less SCell. (Illustrated in the following figure)


Figure 1 Examples of TypeA, TypeB in DCI format 3B
Therefore, in case of typeA, network needs to indicate the mapping relation between PUSCH-less SCell and CC set. Since the TypeA-SRS-TPC-PUCCH-Config can only be provided under PCell configuration, and it defines a “SEQUENCE (SIZE (1..32)) of…” structure, we understand each entry of the list corresponds to a serving cell. 
	 	typeA-SRS-TPC-PDCCH-Group-r14	CHOICE {
			release							NULL,
			setup							SEQUENCE (SIZE (1..32)) OF SRS-TPC-PDCCH-Config-r14
		}																OPTIONAL,		-- Need ON
For instance, in the example of TypeA in Figure 1, network should configure the typeA-SRS-TPC-PDCCH-Group-r14 as:
typeA-SRS-TPC-PDCCH-Group-r14
setup [0] = release; //ServCellIndex = 0
setup [1]. srs-CC-SetIndexList [0] = {cc-SetIndex = 0, cc-IndexInOneCC-Set =0 } //ServCellIndex = 1
setup [2]. srs-CC-SetIndexList [0] = {cc-SetIndex = 0, cc-IndexInOneCC-Set =1 } //ServCellIndex = 2
       . srs-CC-SetIndexList [1] = {cc-SetIndex = 1, cc-IndexInOneCC-Set =0 } //ServCellIndex = 2 
setup [3]. srs-CC-SetIndexList [0] = {cc-SetIndex = 1, cc-IndexInOneCC-Set =1 } //ServCellIndex = 3
setup [4]. srs-CC-SetIndexList [0] = {cc-SetIndex = 1, cc-IndexInOneCC-Set =2 } //ServCellIndex = 4
setup [5]. srs-CC-SetIndexList [0] = {cc-SetIndex = 0, cc-IndexInOneCC-Set =2 } //ServCellIndex = 5

Observation 2:  In LTE, the (1..32) list defined within typeA-SRS-TPC-PDCCH-Group is used to indicate the relationship between PUSCH-less SCells and SRS CC sets.
While for typeB, since TypeB-SRS-TPC-PUCCH-Group is defined within SCell configuration, network can directly indicates the srs-TPC-RNTI, startingBitOfFormat3B, and fieldTypeFormat3B for each PUSCH-less SCell.  
3. SRS carrier switching in NR
For SRS carrier switching signalling defined in TS 38.331, the SRS-CarrierSwitching is defined within ServingCellConfig->uplinkConfig, so it can be per serving cell configured. The definition of SRS-CarrierSwitching is copied as below. 
SRS-CarrierSwitching information element
-- ASN1START
-- TAG-SRS-CARRIERSWITCHING-START

SRS-CarrierSwitching ::=            SEQUENCE {
    srs-SwitchFromServCellIndex         INTEGER (0..31)                           OPTIONAL,   -- Need M
    srs-SwitchFromCarrier               ENUMERATED {sUL, nUL},
    srs-TPC-PDCCH-Group                 CHOICE {
        typeA                               SEQUENCE (SIZE (1..32)) OF SRS-TPC-PDCCH-Config,
        typeB                               SRS-TPC-PDCCH-Config
    }                                                                            OPTIONAL,   -- Need M
    monitoringCells                     SEQUENCE (SIZE (1..maxNrofServingCells)) OF ServCellIndex               OPTIONAL,   -- Need M
    ...
}

[bookmark: _Hlk512352962]SRS-TPC-PDCCH-Config ::=            SEQUENCE {
    srs-CC-SetIndexlist                 SEQUENCE (SIZE(1..4)) OF SRS-CC-SetIndex                     OPTIONAL    -- Need M
}

SRS-CC-SetIndex ::=                 SEQUENCE {
    cc-SetIndex                         INTEGER (0..3)                          OPTIONAL,   -- Need M
    cc-IndexInOneCC-Set                 INTEGER (0..7)                          OPTIONAL    -- Need M
}

-- TAG-SRS-CARRIERSWITCHING-STOP
-- ASN1STOP
Similar to LTE, the “switch from” serving cell can be per-cell configured, and for TypeA, network can configure the association between PUSCH-less SCell and CC set. However, different from LTE, in case of TypeA, the entire SRS-CarrierSwitching can be per serving cell provided, thus the definition of “SEQUENCE (SIZE(1..32)) OF…” structure defined for TypeA becomes difficult to understand. 
Observation 3:  Different from LTE, for TypeA, the SRS-CarrierSwitching structure is per serving cell configured, however, the (1..32) list defined within typeA-SRS-TPC-PDCCH-Group causes mess to specification.
So far, there are two possible understandings:
· Understanding 1: For TypeA, network only configure SRS-CarrierSwitching field within the ServingCellConfig of spCell. And each entry of “SEQUENCE(SIZE(1..32)) OF…” list corresponds to one serving cell. (i.e. in ascending order of ServCellIndex) 
· Understanding 2: For TypeA, network configures SRS-CarrierSwitching field within the ServingCellConfig of each PUSCH-less SCell separately, and the typeA CHOICE is used to indicate this PUSCH-less SCell belongs to which CC set(s). (This implies that only the first entry of “SEQUENCE(SIZE(1.32) OF…” list will be used.)
In our opinion, understanding 1 has huge drawback that only a single “switch from” serving cell/carrier can be configured for all target PUSCH-less SCells. So understanding 2 seems a reasonable/simple approach to clean the mess. For the example in section 2, network can configure the SRS-CarrierSwitching fields as below:
ServCellIndex = 1
ServingCellConfig.UplinkConfig.SRS-CarrierSwitching
    typeA [0]. srs-CC-SetIndexlist [0] = {cc-SetIndex = 0, cc-IndexInOneCC-Set =0 };
ServCellIndex = 2
ServingCellConfig.UplinkConfig.SRS-CarrierSwitching
  typeA [0]. srs-CC-SetIndexList [0] = {cc-SetIndex = 0, cc-IndexInOneCC-Set =1 } 
          . srs-CC-SetIndexList [1] = {cc-SetIndex = 1, cc-IndexInOneCC-Set =0 } 
ServCellIndex = 3
ServingCellConfig.UplinkConfig.SRS-CarrierSwitching
  typeA [0]. srs-CC-SetIndexList [0] = {cc-SetIndex = 1, cc-IndexInOneCC-Set =1 } 
ServCellIndex = 4
ServingCellConfig.UplinkConfig.SRS-CarrierSwitching
  typeA [0]. srs-CC-SetIndexList [0] = {cc-SetIndex = 1, cc-IndexInOneCC-Set =2 } 
ServCellIndex = 5
ServingCellConfig.UplinkConfig.SRS-CarrierSwitching
  typeA[0]. srs-CC-SetIndexList [0] = {cc-SetIndex = 0, cc-IndexInOneCC-Set =2 } 
So we propose to clarify in spec that only the first entry of typeA “SEQUENCE(SIZE(1.32) OF…” list can be configured in this release.
Proposal 1: For typeA within SRS-CarrierSwitching of a serving cell, clarify that only the first entry of “SEQUENCE(SIZE(1.32) OF…” list can be configured in this release, wherein the first entry corresponds to this serving cell.  
[bookmark: _GoBack]In addition, for TypeB in NR, there is no need to configure any SRS CC set to UE, thus it is meaningless to invoke SRS-TPC-PDCCH-Config structure when the CHOICE is set to ‘typeB’. However, the field descriptions only mentions the cc-SetIndex and cc-IndexInOneCC-Set sub-field are not applicable to typeB. Then it is confused whether network should provide srs-CC-SetIndexlist (with empty sub-fields) to UE. To avoid misunderstanding, we suggest to add the same statement to the field description of srs-CC-SetIndexlist. See below example:
	SRS-CC-SetIndex field descriptions

	cc-IndexInOneCC-Set
Indicates the CC index in one CC set for Type A (see TS 38.212 [17], TS 38.213 [13], clause 7.3.1, 11.4). The network always includes this field when the srs-TPC-PDCCH-Group is set to typeA. The network does not configure this field for typeB.

	cc-SetIndex
Indicates the CC set index for Type A associated (see TS 38.212 [17], TS 38.213 [13], clause 7.3.1, 11.4). The network always includes this field when the srs-TPC-PDCCH-Group is set to typeA. The network does not configure this field for typeB.



	SRS-TPC-PDCCH-Config field descriptions

	srs-CC-SetIndexlist
A list of pairs of [cc-SetIndex; cc-IndexInOneCC-Set] (see TS 38.212 [17], TS 38.213 [13], clause 7.3.1, 11.4). The network does not configure this field for typeB.


Proposal 2: Clarify in field description that network does not configure srs-CC-SetIndexlist field for typeB. 
We have provide the corresponding CR for Proposal 1&2 in [1].
Proposal 3: Agree the CR in [1]. 
4. Conclusion and proposals
RAN2 is kindly asked to discuss and adopt the following proposal:
[bookmark: _Toc535476034]Observation 1:  In LTE, the TypeA fields are defined under PCell configuration (i.e. per-UE configuration), and TypeB fields are defined under SCell configuration (i.e. per-SCell configuration).
Observation 2:  In LTE, the (1..32) list defined within typeA-SRS-TPC-PDCCH-Group is used to indicate the relationship between PUSCH-less SCells and SRS CC sets.
Observation 3:  Different from LTE, for TypeA, the SRS-CarrierSwitching structure is per serving cell configured, however, the (1..32) list defined within typeA-SRS-TPC-PDCCH-Group causes mess to specification.
Proposal 1: For typeA within SRS-CarrierSwitching of a serving cell, clarify that only the first entry of “SEQUENCE(SIZE(1.32) OF…” list can be configured in this release, wherein the first entry corresponds to this serving cell.  
Proposal 2: 	Clarify in field description that network does not configure srs-CC-SetIndexlist field for typeB. 
Proposal 3: 	Agree the CR in [1]. 
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6. Annex
TS 36.212 f.9.0
[bookmark: _Toc10818787][bookmark: _Toc20409197]5.3.3.1.7A	Format 3B
DCI format 3B is used for the transmission of a group of TPC commands for SRS transmissions by one or more UEs. Along with a TPC command, a SRS request may also be transmitted. 
The following information is transmitted by means of the DCI format 3B:
-	block number 1, block number 2, …, block number [image: ]
	where the starting position of a block is determined by the parameter startingBitOfFormat3B provided by higher layers for the UE configured with the block. 
If a UE has more than 5 TDD SCells configured without PUCCH and without PUSCH, one block is configured for the UE by higher layers, with the following fields defined for the block:	Comment by ZTE: TypeA
-	SRS request – 0 or 2 bits. This field is present, and if present interpreted, according to the definition in Clause 8.2 of [3].
-	TPC command number 1, TPC command number 2, …, TPC command number n 
	The n TPC command fields correspond to a set of n TDD SCells without PUCCH and without PUSCH, with the set indicated by the SRS request field or determined by higher layers if there is no SRS request field present. A TPC command field has 1 bit if the parameter fieldTypeFormat3B provided by higher layers has a value of 1 or 3, and 2 bits if the parameter fieldTypeFormat3B has a value of 2 or 4.
If a UE has up to 5 TDD SCells configured without PUCCH and without PUSCH, one or more blocks each corresponding to an SCell are configured by higher layers, with the following fields defined for each block:	Comment by ZTE: TypeB
- SRS request - 0, 1, or 2 bits, where the number of bits is determined in Clause 8.2 of [3]. 
- TPC command - 1 or 2 bits, where the number of bits is 1 if the parameter fieldTypeFormat3B provided by higher layers has a value of 1 or 3, and 2 if the parameter fieldTypeFormat3B has a value of 2 or 4. 
The size of format 3B is equal to [image: ], and where [image: ] is equal to the payload size of format 0 before CRC attachment when format 0 is mapped onto the common search space, including any padding bits appended to format 0.

TS 36.213 f.9.0
[bookmark: _Toc415085492]8.2	UE sounding procedure
*** skip non-related part ***
For a TDD serving cell not configured for PUSCH/PUCCH transmission, and trigger type 1, a SRS request field [4] shall be included in DCI format 3B if the value of the higher layer parameter fieldTypeFormat3B is set to 3 or 4. If the UE is configured with more than 5 TDD serving cells without PUSCH/PUCCH transmission, a single SRS request field is included in DCI format 3B for a set of the TDD serving cells without PUSCH/PUCCH transmission as given in Table 8.2-0C; otherwise one or more SRS request fields is included in DCI format 3B each corresponding to a TDD serving cell without PUSCH/PUCCH transmission as configured by higher layers. If the UE is configured with no more than 5 TDD serving cells without PUSCH/PUCCH transmission, and the UE is not configured with srs-ConfigApDCI-Format4, the SRS request field [4] in DCI format 3B is 1-bit, 2-bits otherwise. For the 1-bit SRS request field [4] in DCI format 3B, a type 1 SRS is triggered if the value of the SRS request field is set to '1' with SRS parameters, srs-ConfigApDCI-Format1a2b2c, configured by higher layer signalling. For the 2-bit SRS request field [4] in DCI format 3B, and UE configured with no more than 5 TDD serving cells without PUSCH/PUCCH transmission, the SRS request field indicates the SRS parameter set given in Table 8.1-1 with the three sets of SRS parameters, srs-ConfigApDCI-Format4, configured by higher layer signalling. For the 2-bit SRS request field [4] in Table 8.2-0C and DCI format 3B, and UE configured with more than 5 TDD serving cells without PUSCH/PUCCH transmission, SRS parameters, srs-ConfigApDCI-Format1a2b2c, configured by higher layer signalling for the associated serving cell, is used if a type 1 SRS is triggered. For the 2-bit SRS request field [4] in Table 8.2-0C and DCI format 3B, and UE configured with more than 5 TDD serving cells without PUSCH/PUCCH transmission, if the UE receives an SRS request field with value '00', the DCI does not indicate a type 1 SRS trigger, but the UE shall apply the power control commands received in the DCI format 3B according to Clause 5.1.3.1.

Table 8.1-1: SRS request value for trigger type 1 in DCI format 4/4A/4B/7-0B
	Value of SRS request field
	Description

	'00'
	No type 1 SRS trigger

	'01'
	The 1st SRS parameter set configured by higher layers

	'10'
	The 2nd SRS parameter set configured by higher layers

	'11'
	The 3rd SRS parameter set configured by higher layers



Table 8.2-0A: SRS request value for trigger type 1 in DCI format 0B
	Value of SRS request field
	Description

	'00'
	 No type 1 SRS trigger

	'01'
	 Type 1 SRS trigger and first scheduled PUSCH subframe

	'10'
	 Type 1 SRS trigger and second scheduled PUSCH subframe

	'11'
	 Type 1 SRS trigger and last scheduled PUSCH subframe



Table 8.2-0C: SRS request value for trigger type 1 in DCI format 3B and for UE configured with more than 5 TDD serving cells without PUSCH/PUCCH transmission
	Value of SRS request field
	Description

	'00'
	No type 1 SRS trigger for a 1st set of serving cells configured by higher layers

	'01'
	Type 1 SRS trigger for a 2nd set of serving cells configured by higher layers

	'10'
	Type 1 SRS trigger for a 3rd set of serving cells configured by higher layers

	'11'
	Type 1 SRS trigger for a 4th set of serving cells configured by higher layers



TS 38.212 f.9.0
[bookmark: _Toc26467255][bookmark: _Toc19798784]7.3.1.3.4	Format 2_3
DCI format 2_3 is used for the transmission of a group of TPC commands for SRS transmissions by one or more UEs. Along with a TPC command, a SRS request may also be transmitted. 
The following information is transmitted by means of the DCI format 2_3 with CRC scrambled by TPC-SRS-RNTI:

-	block number 1, block number 2, …, block number 
	where the starting position of a block is determined by the parameter startingBitOfFormat2-3 or startingBitOfFormat2-3SUL-v1530 provided by higher layers for the UE configured with the block. 
If the UE is configured with higher layer parameter srs-TPC-PDCCH-Group = typeA for an UL without PUCCH and PUSCH or an UL on which the SRS power control is not tied with PUSCH power control, one block is configured for the UE by higher layers, with the following fields defined for the block:
-	SRS request – 0 or 2 bits. The presence of this field is according to the definition in Subclause 11.4 of [5, TS38.213]. If present, this field is interpreted as defined by Table 7.3.1.1.2-24.
-	TPC command number 1, TPC command number 2, ..., TPC command number N, where each TPC command applies to a respective UL carrier provided by higher layer parameter cc-IndexInOneCC-Set
If the UE is configured with higher layer parameter srs-TPC-PDCCH-Group = typeB for an UL without PUCCH and PUSCH or an UL on which the SRS power control is not tied with PUSCH power control, one block or more blocks is configured for the UE by higher layers where each block applies to an UL carrier, with the following fields defined for each block:
-	SRS request – 0 or 2 bits. The presence of this field is according to the definition in Subclause 11.4 of [5, TS38.213]. If present, this field is interpreted as defined by Table 7.3.1.1.2-24.
-	TPC command –2 bits
The number of information bits in format 2_3 shall be equal to or less than the payload size of format 1_0 monitored in common search space in the same serving cell. If the number of information bits in format 2_3 is less than the payload size of format 1_0 monitored in common search space in the same serving cell, zeros shall be appended to format 2_3 until the payload size equals that of format 1_0 monitored in common search space in the same serving cell.
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