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[bookmark: _Ref488331639]Introduction
Triggered by the LS from RAN1 [8].
RAN1 discussed on a TEI proposal regarding downgrading configuration of SRS for antenna switching, and RAN1 made following agreements.
	Agreement:
Regarding TEI “Enable gNB to configure downgrading configuration of SRS for antenna switching”
· Rel-16 UE capability design for SRS antenna switching in conjunction with the existing Rel-15 UE capability should allow UE to indicate support of one of the following combinations 
· {t1r1, t1r2}
· {t1r1, t1r2, t1r4}
· {t1r1, t1r2, t2r2, t2r4}
· {t1r1, t2r2}
· {t1r1, t2r2, t4r4}
· {t1r1, t1r2, t2r2, t1r4, t2r4}
· Note: Detailed signaling design is up to RAN2
· The TP in R1-1913445 is endorsed in principle
· Note: RAN1 spec can be further updated depending on the final RAN2 signalling design


In this contribution, we discuss some left issues for down-graded configuration for SRS antenna switching, based on the contribution [1]-[7].
[bookmark: _Ref178064866]Discussion
Issue-1: How to address the issue of SRS pattern matching between R15 IE and R16 IE
As noted by both the proposal from OPPO [1][2] and Intel [3]-[7], there should be coupling of reporting via R16 IE on down-grading SRS Tx switching pattern and the legacy R15 IE on SRS Tx switching pattern. There are different approaches on how to do this:
Approach-1: As indicated in OPPO paper [1][2] and Intel paper (Alt-1) [4][5], on the one hand, the code-points for the pattern are used in 38.331, exactly as included in the incoming LS and implemented in RAN1 CR, as follows
BandParameters-v16xy ::=            SEQUENCE {
srs-TxSwitch                    SEQUENCE {
        supportedSRS-TxPortSwitch-v16xy     ENUMERATED {t1r1-t1r2, t1r1-t1r2-t1r4, t1r1-t1r2-t2r2-t2r4, t1r1-t1r2-t2r2-t1r4-t2r4, 
													t1r1-t2r2, t1r1-t2r2-t4r4}
}                                                                              OPTIONAL
On the other hand, some restriction needs to be added into 38.306, to indicate the coupling between R15 IE and R16 IE.
Approach-1A, either as some text as indicated in OPPO [1][2]
-	supportedSRS-TxPortSwitch indicates SRS Tx port switching pattern supported by the UE, which is mandatory to report. The indicated UE antenna switching capability of ′xTyR′ corresponds to a UE, capable of SRS transmission on ′x′ antenna ports over total of ′y′ antennas, where ′y′ corresponds to all or subset of UE receive antennas, where 2T4R is two pairs of antennas.supportedSRS-TxPortSwitch-v16xy indicates downgrading SRS Tx port switching pattern supported by the UE, which is optional to report. If supportedSRS-TxPortSwitch-v16xy is reported, the pattern of highest order shall be the same as the pattern reported in supportedSRS-TxPortSwitch (e.g. if supportedSRS-TxPortSwitch indicates t1r4-t2r4, supportedSRS-TxPortSwitch-v16xy, if reported, shall only indicate t1r1-t1r2-t2r2-t1r4-t2r4);
Approach-1B, or as a table as indicated in Intel (Alt-1) [4][5]
If the UE indicates the support of downgrading configuration of SRS for antenna switching using supportedSRS-TxPortSwitch-r16, the UE shall report the values for this as below, based on what is reported in supportedSRS-TxPortSwitch
	supportedSRS-TxPortSwitch
	supportedSRS-TxPortSwitch-r16

	t1r2
	t1r1-t1r2

	t1r4
	t1r1-t1r2-t1r4

	t2r4
	t1r1-t1r2-t2r2-t2r4

	t2r2
	t1r1-t2r2

	t4r4
	t1r1-t2r2-t4r4

	t1r4-t2r4
	t1r1-t1r2-t2r2-t1r4-t2r4



Approach-2: As indicated in Intel-paper (Alt-2) [6][7], to only capture a single code-point in 38.331
        downgradedSRS-TxPortSwitch-r16       ENUMERATED {supported}					 OPTIONAL,
And in 38.306, to clarify the intended down-grading SRS Tx switching pattern
downgradedSRS-TxPortSwitch
Indicates whether the UE supports downgrading configuration of SRS for antenna switching according to the below table, based on the capability signalled using supportedSRS-TxPortSwitch. If UE reported ‘notSupported’ for supportedSRS-TxPortSwitch, the UE does not report this field. 

	supportedSRS-TxPortSwitch
	Downgraded configuration the UE supports

	t1r2
	t1r1

	t1r4
	t1r1, t1r2

	t2r4
	t1r1, t1r2, t2r2

	t2r2
	t1r1

	t4r4
	t1r1, t2r2

	t1r4-t2r4
	t1r1, t1r2, t2r2



Question-1: Do companies agree to capture coupling between R15 IE and R16 IE on SRS Tx switching pattern? 
· Yes – in this case, which Approach you prefer. 
· No – In this case, please clarify the reason.
	Company
	Yes/No (if Yes, which approach is preferred)
	Comments

	Qualcomm Incorporated
	Yes, Approach 2
	

	Huawei
	Yes, Approach-1
	Indicating the down-grading capability explicitly is more forward compatible, e.g. if there would be two or more down-grading values.
Regarding 1A or 1B, we don’t have strong view.

	CATT
	Yes, Approach-1
	Agree with Huawei. Explicitly approach is preferred, if there would be two or more down-grading values associated with one R15 value.

	ZTE
	Yes, Approach-1
	Based on the v2 version of the 38.306, we think it’s ok to specify that the supportedSRS-TxPortSwitch in R15 field is mandatory. But the following 2 parameters shall be optional according to the “2-55” in R1-1907862 as follow, 
	2. Report whether the uplink TX switching impact to downlink receiving in a band,
Component-2: Candidate value set:, {yes, no},
3. Report whether the UL Tx is switched together with UL Tx in another band 
Component-3: Candidate value set:, {yes, no}
Note that the band pair in Component-2 and Component-3 can be an LTE band and an NR band


Take the component 2(txSwitchImpactToRx) as an example, when the component 2 is set to Yes, the related band shall be indicated. When the component 2 is set to no, which means the uplink Tx switching doesn’t impact to downlink receiving in a band, for this case the txSwitchImpactToRx field will be absent. Thus, in the current 38.331, the supportedSRS-TxPortSwitch is mandatory but the txSwitchImpactToRx and txSwitchWithAnotherBand are optional.
 srs-TxSwitch                    SEQUENCE {
        supportedSRS-TxPortSwitch       ENUMERATED {t1r2, t1r4, t2r4, t1r4-t2r4, t1r1, t2r2, t4r4, notSupported},
        txSwitchImpactToRx INTEGER(1..32)                            OPTIONAL,
        txSwitchWithAnotherBand INTEGER (1..32)                            OPTIONAL
 
Besides, the srs-TxSwitch is mandatory, it doesn’t mean all of the elements in the srs-TxSwitch shall be set to mandatory. 

-	txSwitchImpactToRx indicates the entry number of the first-listed band with UL in the band combination that affects this DL, which is optional to report. It applies to SRS Tx port switching pattern reported in both supportedSRS-TxPortSwitch and supportedSRS-TxPortSwitch-r16 if reported.
-	txSwitchWithAnotherBand indicates the entry number of the first-listed band with UL in the band combination that switches together with this UL, which is optional to report. It applies to SRS Tx port switching pattern reported in both supportedSRS-TxPortSwitch and supportedSRS-TxPortSwitch-r16 if reported.

	Ericsson
	Yes. Approach 1
	Perhaps 1B is more explicit and safer than 1A.



Issue-2: How to handle the txSwitchImpactToRx and txSwitchWithAnotherBand
Since SRS-TxSwitch relate to 3 sub-field, i.e., supportedSRS-TxPortSwitch which has been addressed in the incoming LS and the issue-1 above, it is FFS on how to interpret the other two impacts for the down-grading SRS Tx switching pattern reported via R16 IE.
Approach-1: As indicated in OPPO paper [1][2], nothing is introduced into 38.331, but add some text in 38.306 to clarify that the reported R15 field is applicable to down-grading configuration as well
-	txSwitchImpactToRx indicates the entry number of the first-listed band with UL in the band combination that affects this DL, which is mandatory to report. It applies to SRS Tx port switching pattern reported in both  supportedSRS-TxPortSwitch and supportedSRS-TxPortSwitch-v16xy.
-	txSwitchWithAnotherBand indicates the entry number of the first-listed band with UL in the band combination that switches together with this UL, which is optional to report. It applies to SRS Tx port switching pattern reported in both  supportedSRS-TxPortSwitch and supportedSRS-TxPortSwitch-v16xy.
Approach-2: As indicated in Intel paper [4]-[7], a code-point is introduced into 38.331, to indicate whether the impact would be the same as reported via R15 IEs or not, with [4] explaining the reasons on why the UE may not have switching impact in some cases and how the UE capability signalling can make use of this.
        txSwitchImpacted-r16                ENUMERATED {sameSwitchingImpact}			 OPTIONAL
And description in 38.306 that
txSwitchImpacted
Indicates whether the UE has the same switching impact as reported using txSwitchImpactToRx and txSwitchWithAnotherBand when configured with downgrading configuration of SRS for antenna switching. If the field is absent, there is no switching interruption impact at the UE when configured with downgrading configuration of SRS for antenna switching.

Question-2: in order to clarify the capability of txSwitchImpactToRx and txSwitchWithAnotherBand for the down-grading configuration, which approach is preferred?
· Approach-1, As indicated in OPPO paper [1][2]
· Approach-2, As indicated in Intel paper [4]-[7]
· Other
	Company
	which approach is preferred
	Comments

	Qualcomm Incorporated
	
	RAN1 LS is completely silent about the "UL / DL band switch together" capabilities, and so it seems that the current capabilities should apply by default. However we would like to hear more explanations from Intel as to why they think it is “either the original switching impact remains, or none”, i.e. Observation 2 in R2-2001275.

	Huawei
	
	In our understanding, the capability of impact may be different for the down-grading SRS Tx switching pattern, so we are doubt that txSwitchImpactToRx and txSwitchWithAnotherBand can be applied to original and down-grading SRS Tx switching pattern by default. Using 1bit txSwitchImpacted is too vague, but adding explicit “txSwitchImpactToRx and txSwitchWithAnotherBand” for all down-grading SRS Tx switching pattern leads to signalling overhead. It is acceptable to us if nothing is added, and also we would like to hear companies’ views.

	CATT
	
	No strong view. If companies agree to do nothing, we can also accept.

	ZTE
	
	Agree with Huawei

	Ericsson
	
	We have an inclination towards approach 1 but welcome more input.



[bookmark: _Toc33475630]xxx.
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Conclusion
Based on the discussion in section 2, we observe
Observation 1	xxx.

And thus we propose:
Proposal 1	xxx.
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