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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In 3GPP RAN1 Meeting #107-e, a new set of agreements on SRS enhancements were achieved, and a set of CRs and new specifications to TS 38.211/212/213/214 were generated and approved after that. In this contribution, some remaining issues on SRS enhancements are further discussed.

Discussions
Triggering only SRS in DCI 0_1/0_2 
Triggering only SRS in DCI 0_1/0_2 is supported in Rel-17, as specified in TS 38.214 v17.0.0, 6.2.1:

	-	When UE reporting [Triggering SRS only in DCI 0_1/0_2], the UE can be indicated with DCI 0_1 and 0_2 to trigger aperiodic SRS without data and without CSI as described in clause 7.3.1.1 of TS38.212. Otherwise, except for DCI format 0_1/0_2 with CRC scrambled by SP-CSI-RNTI, a UE is not expected to receive a DCI format 0_1/0_2 with UL-SCH indicator of "0" and CSI request of all zero(s) as described in clause 7.3.1.1 of [5, TS 38.212].



However, clause 7.3.1.1 of TS 38.212 specifies many DCI fields. Clearly some fields are not relevant to SRS transmission, such as MCS field, NDI field, etc., and the UE will ignore those fields. However, some other fields may have ambiguous interpretations. For example, the BWP indicator is specified as:

	

-	Bandwidth part indicator – 0, 1 or 2 bits as determined by the number of UL BWPs  configured by higher layers, excluding the initial UL bandwidth part. The bitwidth for this field is determined as bits, where 


-	 if , in which case the bandwidth part indicator is equivalent to the ascending order of the higher layer parameter BWP-Id;

-	otherwise , in which case the bandwidth part indicator is defined in Table 7.3.1.1.2-1;
If a UE does not support active BWP change via DCI, the UE ignores this bit field.





[bookmark: _Hlk68095018]A question is whether the UE should follow the bandwidth part indicator for SRS-only triggering and switch to the BWP indicated by the bandwidth part indicator to perform the SRS transmission. For the A-SRS triggered by the DCI, two interpretations may exist:
· Interpretation 1: UE ignores the BWP indication in the DCI
· Interpretation 2: UE uses the bandwidth part indicator field for the A-SRS transmission, that is, the UE switches to the BWP indicated by the DCI and then perform the A-SRS transmission.
Interpretation 2 is aligned with the legacy behavior and the DCI field carrying the bandwidth part indicator is not wasted. The relevant standard excerpts are as follows.

TS 38.213
If a UE is configured with CrossCarrierSchedulingConfig for a serving cell the carrier indicator field value corresponds to the value indicated by CrossCarrierSchedulingConfig.
…
If a bandwidth part indicator field is configured in a DCI format, the bandwidth part indicator field value indicates the active DL BWP, from the configured DL BWP set, for DL receptions as described in [5, TS 38.212]. If a bandwidth part indicator field is configured in a DCI format, the bandwidth part indicator field value indicates the active UL BWP, from the configured UL BWP set, for UL transmissions as described in [5, TS 38.212]. If a bandwidth part indicator field is configured in a DCI format and indicates an UL BWP or a DL BWP different from the active UL BWP or DL BWP, respectively, the UE shall 
…
- set the active UL BWP or DL BWP to the UL BWP or DL BWP indicated by the bandwidth part indicator in the DCI format	

Therefore, the BWP indicator field should be followed by the UE. Similarly, UL/SUL field should also be followed. In general, to prevent any misinterpretation, we suggest explicitly specifying, in either TS38.214 or TS38.212, which fields shall be followed and which fields shall be ignored by the UE when triggering only SRS in DCI 0_1/0_2.

Proposal 1: When triggering only SRS in DCI 0_1/0_2:
· The existing BWP indication field and UL/SUL field in the DCI should be applied for the A-SRS;
· Explicitly specify the above in the specification.

Applicable cases of PRFS
In several meetings, the applicable cases of PRFS were discussed. The most recent views are summarized as:

	Whether to restrict the applicable cases for RPFS

	Views
	Companies

	Applicable for frequency hopping case only
	Intel, CMCC, Qualcomm, OPPO, vivo

	Applicable for both frequency hopping and non-frequency hopping cases
	NEC, ZTE, Futurewei, CATT, LGE, Spreadtrum, Ericsson, Huawei/HiSilicon, Lenovo/MotM, NTT DCM, Nokia/NSB



Clearly, most companies do not agree to restrict the applicable cases of RPFS to frequency hopping. The new PRFS feature can provide more flexibility to gNB configuration, benefit both SRS coverage and capacity, and unify the design/behavior for both frequency hopping cases and non-hopping cases. With starting PRB location hopping introduced with kF parameter and khopping sequence, the resulting SRS transmission patterns can be more general than existing SRS transmission/hopping patterns.  Moreover, it is more futureproof if additionally new parameters/designs are supported in the future, such as more PF and kF values, more khopping sequences, and more dynamic indication of the parameters. Therefore, we propose not to restrict to frequency hopping. Both frequency hopping cases and non-hopping cases should be supported.

Proposal 2: Do not restrict RPFS to frequency hopping. Support both frequency hopping cases and non-hopping cases.

Text in TS 38.214 v17.0.0
In clause 6.2.1, TS 38.214 v17.0.0, it is specified that:

	
-	If the UE receives the DCI triggering aperiodic SRS in slot n and at least one resource set is configured with parameter availableSlotOffset across all configured BWPs in a component carrier except when SRS is configured with the higher layer parameter SRS-PosResource, the UE transmits aperiodic SRS in each of the triggered SRS resource set(s) in the (t + 1)-th available slot counting from slot if ca-SlotOffset is configured, otherwise the UE transmits aperiodic SRS in each of the triggered SRS resource set(s) in the (t + 1)-th available slot counting from slot , where
-	k is configured via higher layer parameter slotOffset for each triggered SRS resources set and is based on the subcarrier spacing of the triggered SRS transmission, µSRS and µPDCCH are the subcarrier spacing configurations for triggered SRS and PDCCH carrying the triggering command, respectively;
…



First of all, as highlighted above, the text has a “If …, if …, otherwise …” structure. It is not completely clear whether the “otherwise” is for the first “If” or the second “if” or both, though experts following the spec development understand that the “otherwise” is for the second “if”. Similar issues exist in the next few paragraphs of the clause. To be absolutely clear, we suggest the following changes with blue color:

	-	If the UE receives the DCI triggering aperiodic SRS in slot n and at least one resource set is configured with parameter availableSlotOffset across all configured BWPs in a component carrier except when SRS is configured with the higher layer parameter SRS-PosResource, 

- If ca-SlotOffset is configured, the UE transmits aperiodic SRS in each of the triggered SRS resource set(s) in the (t + 1)-th available slot counting from slot if ca-SlotOffset is configured, 
- Otherwise otherwise the UE transmits aperiodic SRS in each of the triggered SRS resource set(s) in the (t + 1)-th available slot counting from slot , where
-	k is configured via higher layer parameter slotOffset for each triggered SRS resources set and is based on the subcarrier spacing of the triggered SRS transmission, µSRS and µPDCCH are the subcarrier spacing configurations for triggered SRS and PDCCH carrying the triggering command, respectively;



In addition, regarding “If the UE receives the DCI triggering aperiodic SRS in slot n and at least one resource set is configured with parameter availableSlotOffset across all configured BWPs in a component carrier”, we point out that when cross-carrier triggering is supported, two component carriers are involved in the triggering, a triggering/scheduling CC and a triggered/scheduled CC. Therefore, the sentence with “in a component carrier” is ambiguous. According to the following RAN1#107-e agreement:

Agreement
For a CC with t value configured, SOI bit width depends on the maximum number of t values configured for all the resource sets across all configured BWPs in a CC for SRS transmission.
· For the CCs without any t value configured, follow Rel-15/16 mechanism to determine the SRS slot offset, where SOI bit width is 0

The CC should be the CC for SRS transmission, i.e., the triggered/scheduled CC. We suggest the following change:

	-	If the UE receives the DCI triggering aperiodic SRS in slot n and at least one resource set is configured with parameter availableSlotOffset across all configured BWPs in a component carrier for the triggered aperiodic SRS transmission except when SRS is configured with the higher layer parameter SRS-PosResource, … 



Proposal 3: For the text in clause 6.2.1, TS 38.214 v17.0.0 on AP SRS triggering:
· Change the formatting of the “If …, if …, otherwise …” structure to avoid ambiguity;
· Specify “across all configured BWPs in a component carrier” as “across all configured BWPs in a component carrier for the triggered aperiodic SRS transmission”.

[bookmark: _Ref129681832]Conclusion
In this contribution, we discussed some remaining issued for SRS in Rel-17. The following are proposed:

Proposal 1: When triggering only SRS in DCI 0_1/0_2:
· The existing BWP indication field and UL/SUL field in the DCI should be applied for the A-SRS;
· Explicitly specify the above in the specification.
Proposal 2: Do not restrict RPFS to frequency hopping. Support both frequency hopping cases and non-hopping cases.
Proposal 3: For the text in clause 6.2.1, TS 38.214 v17.0.0 on AP SRS triggering:
· Change the formatting of the “If …, if …, otherwise …” structure to avoid ambiguity;
· Specify “across all configured BWPs in a component carrier” as “across all configured BWPs in a component carrier for the triggered aperiodic SRS transmission”.
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