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1. [bookmark: _Ref521334010]Introduction
[bookmark: _GoBack]In this contribution, we present our views on remaining issues of Rel-18 SRS enhancement, with several TPs provided.
2. Discussion
2.1. Configuration on SRS for TDD CJT
Reason for change:
The formula of has an expression error, i.e., there should be no  in the formula. In order to avoid confusion, it is necessary to change the parameter  to .
Summary for change:
Change  to  in two positions.
Consequences if not approved
The expression of the formula would be incorrect.
Proposed TP for TS 38.214
	6.4.1.4.3 Mapping to physical resources
<Unrelated part omitted>
The frequency-domain starting position  is defined by

where 


and
-	 is given by the higher-layer parameter StartRBIndex if configured, otherwise ; 
-	 is given by Table 6.4.1.4.3-3 with

	if the higher-layer parameter EnableStartRBHopping is configured, otherwise .
The quantity  is given by
-	if the higher-layer parameter combOffsetHopping is not configured:

-	if the higher-layer parameter combOffsetHopping is configured:

	where  and is the th entry and the cardinality of the set 

	respectively, where  is given by the higher-layer parameter combOffsetHoppingSubset if configured, otherwise . The higher-layer parameter combOffsetHoppingSubset includes a bitmap of  bits with  bits being set to 1, where the th bit being set to 1 corresponds to .
<Unrelated part omitted>


2.2. Configuration on the number of OFDM symbols for an 8-port SRS resource
Reason for change:
In RAN1#114bis meeting, the following text was adopted in clause 6.2.1 of TS 38.214. 
	For a SRS resource, if the higher layer parameters [tdm] or [combOffsetHopping] are configured, the corresponding UE SRS frequency hopping procedure is specified in clause 6.4.1.4.3 of [4, TS 38.211]. If for a SRS resource the higher layer parameters [tdm] and [combOffsetHopping] are not configured, the UE SRS frequency hopping procedure is specified in clause 6.4.1.4.3 of [4, TS 38.211] and in clause 6.2.1.2


According to the follow agreement in RAN1#112bis meeting, for an 8-port SRS resource based on TDMed scheme with TDM factor s, the number of OFDM symbols occupied by the resource should be a multiple of sR, where R is the repetition factor of the SRS resource. It has not been captured in current specifications. 
	Agreement
For an 8-port SRS resource in a SRS resource set with usage ‘codebook’ or ‘antennaSwitching’ and resource mapping based on TDM with TDM factor s, when the s subsets of ports are mapped onto m ≥ 2 OFDM symbols in a slot according to the pattern {{1, 2, …, s}, …, {1, 2, …, s}} (totally m/s groups of {1, 2, …, s}), the SRS transmissions within each of the m/s groups of {1, 2, …, s} use the same set of subcarriers. If consecutive groups of {1, 2, …, s} are configured as repetition, then the SRS transmissions of the consecutive groups use the same set of subcarriers.
· Note: applicable to the SRS resource with or without FH/RPFS.
· FFS the scenario where comb offset hopping is configured for the SRS resource.


Summary for change:
Clarify in TS 38.214 that the number of OFDM symbols occupied by an SRS resource should be divisible by sR, where R is the repetition factor of the SRS resource, and s is the TDM factor of the SRS resource.
Consequences if not approved
The configuration of an 8-port SRS resource based on TDMed scheme can be incorrect.
Proposed TP for TS 38.214
	6.2.1	UE sounding procedure
<Unrelated part omitted>

The UE may be configured by the higher layer parameter resourceMapping in SRS-Resource with an SRS resource occupying  adjacent OFDM symbols within the last 6 symbols of the slot, or at any symbol location within the slot if resourceMapping-r16 is provided subject to UE capability, where all antenna ports of the SRS resources are mapped to each symbol of the resource. When the SRS is configured with the higher layer parameter SRS-PosResourceSet the higher layer parameter resourceMapping-r16 in SRS-PosResource indicates an SRS resource occupying  adjacent symbols anywhere within the slot. When the SRS is configured with the higher layer parameter SRS-ResourceSet, the higher layer parameter resourceMapping-r17 in SRS-Resource indicates an SRS resource occupying  adjacent symbols anywhere within the slot. When the higher layer parameter [tdm] is configured for the SRS resource,  should be divisible by , where the quantity  and the quantity R is the repetition factor given by the field repetitionFactor.
<Unrelated part omitted>


2.3. Configuration on SRS resources with resource mapping in TDM
Reason for change:
For an 8-port SRS resource based on TDMed scheme, it has been agreed in RAN1 #112 meeting that the resource is mapped onto m ≥ 2 OFDM symbols in a slot and with TDM factor s (s = 2), with the 8 ports equally partitioned into s subsets with each subset having 8/s different ports, where m = 2,4,8, 10,12,14, and m is a multiple of s. However, in TS 38.214, it is specified that the higher layer parameter [tdm] is used to indicate that the subsets of ports of the SRS resource are mapped into S symbols(S = 2). This is not aligned with the agreement.
Summary for change:
Clarify in TS 38.214 that the usage of higher layer parameter [tdm] for an SRS resource is “Support of time division mapping s (s = 2) subsets of ports of the SRS resource into the OFDM symbols occupied by the SRS resource, as defined by the higher layer parameter [tdm], where the SRS ports are distributed as defined in [4, TS 38.211] clause 6.4.1.4.2.”
Consequences if not approved
The description on the usage of the higher layer parameter [tdm] in TS 38.214 is not aligned with what it is expected to.
Proposed TP for TS 38.214
	6.2.1	UE sounding procedure
<Unrelated part omitted>
-  Support of time division mapping s (s = 2) subsets of ports of the SRS resource into the OFDM symbols occupied by the SRS resourceS symbols (S=2), as defined by the higher layer parameter [tdm], where the SRS ports are evenly distributed in two symbolsas defined in [4, TS 38.211] clause 6.4.1.4.2. This applies when the SRS resource set is configured with higher layer parameter usage in SRS-ResourceSet set to ‘codebook’, or ‘antennaSwitching’, and nrofSRS-Ports is set to ‘n8’.
<Unrelated part omitted>


2.4. Quantity R for SRS resources in TS 38.211
Reason for change:
Regarding SRS resource mapping for an 8-port SRS resource with [tdm] configured, for , the quantity R shall be no more than . However, in TS 38.211, it is specified that . This is not correct for an 8-port SRS resource with [tdm] configured.
Summary for change:
Clarify in TS 38.211 that for , the quantity , where  is given by  if the SRS resource is configured with [tdm] and  otherwise.
Consequences if not approved
The configuration of SRS resources with [tdm] configured is incorrect.
Proposed TP for TS 38.211
	6.4.1.4.3	Mapping to physical resources
<Unrelated part omitted>
If , frequency hopping is enabled and the frequency position indices  are defined by

where  is given by Table 6.4.1.4.3-1,


and where  regardless of the value of . The quantity  counts the number of SRS transmissions. For the case of an SRS resource configured as aperiodic by the higher-layer parameter resourceType, it is given by  within the slot in which the  symbol SRS resource is transmitted. The quantity  is given by  if the higher-layer parameter nrofSRS-Ports-n8 equals ‘ports8tdm’, otherwise . The quantity  is the repetition factor given by the field repetitionFactor if configured, otherwise .
<Unrelated part omitted>


2.5. Indication of 8-port SRS resources based on TDMed scheme
Reason for change:
[bookmark: _Hlk144819461]According to the latest agreed RRC parameters, nrofSRS-Ports is used to indicate the number of antenna ports of an SRS resource for UL 8Tx, and tdm is used to indicate whether an SRS resource is mapped to the resources in a TDM manner. In TS 38.211, whether an SRS resource is an 8-port SRS resource with resource mapping in TDM is identified by whether ‘the higher-layer parameter nrofSRS-Ports-n8 equals ports8tdm’, that is not aligned with current agreement on RRC parameters.
Summary for change:
Change ‘the higher-layer parameter nrofSRS-Ports-n8 equals ports8tdm’ to ‘higher-layer parameter nrofSRS-Ports is set to ‘n8’ and higher-layer parameter [tdm] is configured’
Consequences if not approved
The condition on determine whether an SRS resource is an 8-port SRS resource with resource mapping in TDM is not correct.
Proposed TP for TS 38.211
	[bookmark: _Toc19796473][bookmark: _Toc26459699][bookmark: _Toc29230349][bookmark: _Toc36026608][bookmark: _Toc45107447][bookmark: _Toc51774116][bookmark: _Toc146795039]6.4.1.4.2	Sequence generation
The sounding reference signal sequence for an SRS resource shall be generated according to
	
	
	
where  is given by clause 6.4.1.4.3,  is given by clause 5.2.2 with  and the transmission comb number  is contained in the higher-layer parameter transmissionComb. The quantity  is the OFDM symbol number within the SRS resource.
The quantity  is given by
-	if the higher-layer parameter nrofSRS-Ports is set to ‘n8’ and higher-layer parameter [tdm] is configurednrofSRS-Ports-n8 equals ports8tdm

-	otherwise

The cyclic shift  for antenna port  is given as 

where

where  is contained in the higher layer parameter transmissionComb. The maximum number of cyclic shifts  is given by Table 6.4.1.4.2-1.
[bookmark: _Hlk144502516]The quantities  and  are given by
-	if the higher-layer parameter nrofSRS-Ports is set to ‘n8’ and higher-layer parameter [tdm] is configurednrofSRS-Ports-n8 equals ports8tdm

-	otherwise

<Unrelated part omitted>
[bookmark: _Toc19796474][bookmark: _Toc26459700][bookmark: _Toc29230350][bookmark: _Toc36026609][bookmark: _Toc45107448][bookmark: _Toc51774117][bookmark: _Toc146795040]6.4.1.4.3	Mapping to physical resources
<Unrelated part omitted>
If , frequency hopping is enabled and the frequency position indices  are defined by

where  is given by Table 6.4.1.4.3-1,


and where  regardless of the value of . The quantity  counts the number of SRS transmissions. For the case of an SRS resource configured as aperiodic by the higher-layer parameter resourceType, it is given by  within the slot in which the  symbol SRS resource is transmitted. The quantity  is given by  if the higher-layer parameter nrofSRS-Ports is set to ‘n8’ and higher-layer parameter [tdm] is configurednrofSRS-Ports-n8 equals ‘ports8tdm’, otherwise . The quantity  is the repetition factor given by the field repetitionFactor if configured, otherwise .
<Unrelated part omitted>



3. Conclusions
In this contribution, we present our views on remaining issues of Rel-18 SRS enhancement, with five TPs provided in previous sections.
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