
3GPP TSG-RAN WG2 Meeting #102		R2-1808828
Busan, Korea, 21th - 25th May 2018                                     

Source:	vivo 
[bookmark: Title]Title:	Summary of semi-persistent resource handling
[bookmark: Source]Agenda Item:	10.3.1.2	
[bookmark: DocumentFor]Document for:	Discussion and Decision
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
The summary is to provide the feedbacks and proposals on the offline discussion on the semi-persistent resource handling. 
Discussion
1.1. Background
According to the discussion papers given in [1] [2] [3], some specific UE behaviors are raised to clarify the handling of the semi-persistent resources as listed as follows:
· Semi-persistent CSI-RS/CSI-IM resource
· Semi-persistent CSI reporting on PUCCH
· Semi-persistent SRS
· semi-persistent ZP CSI-RS resource set
· Semi-Persistent CSI reporting on PUSCH
According to the specification of 3GPP TS 38.321 [4], the following SP resources are activated/deactivated by MAC CE, and used by the PHY:
· Semi-persistent CSI-RS/CSI-IM resource
· Semi-persistent CSI reporting on PUCCH
· Semi-persistent SRS
· semi-persistent ZP CSI-RS resource set
According to the specification of 3GPP TS 38.321 [4] and 3GPP TS 38.213 [5], the following SP resource is activated/deactivated by the PDCCH DCI addressed by SP-CSI-RNTI, and used by the PHY:
· Semi-Persistent CSI reporting on PUSCH
According to the recent discussion in RAN1, some agreements as listed below are achieved for the above SP resources. Assuming the RAN1 agreements will be captured in the RAN1 specification, it seems there is no need to capture the RAN1 agreements in RAN2 specification if not requested by RAN1.
	RAN1#93 Agreement
· When DL BWP is switched, the following resources defined in the BWP in activated state stays in its activated state and is suspended until the DL BWP is switched back.
· Semi-persistent CSI-RS/CSI-IM resource
· semi-persistent ZP CSI-RS resource set
· When UL BWP is switched, the following resources defined in the BWP in activated state stays in its activated state and is suspended until the UL BWP is switched back.
· Semi-persistent SRS

	RAN1#93 Agreement
When a carrier is deactivated, the following resources configured in the carrier in activated state would also be deactivated and needs new activation message to transit back to activated state.
· Semi-persistent CSI-RS/CSI-IM resource
· Semi-persistent CSI reporting on PUCCH
· Semi-persistent SRS
· Semi-persistent ZP CSI-RS resource set

	RAN1#93 Agreement
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]For PUSCH-based SP-CSI report setting in activated state, when either UL BWP or DL BWP is switched, the SP-CSI report setting transitions to inactivated state. New activation message is required to transition the SP-CSI report setting back to activated state.



1.2. Question 1: Does the MAC specification need to capture the above RAN1 agreements if not requested by RAN1?
1 
2 
Answer: Yes/No.
	Company
	Answer (Yes/No)
	Comments

	Vivo
	No
	We should assume that RAN1 will capture their agreements correctly.

	Xiaomi
	No
	

	NTT DOCOMO
	No
	RAN1 spec can capture it. 

	CATT
	No
	What related to MAC are SP-SRS and resources for SP-CSI report. RAN1 agreements should be captured in RAN1 spec and they do not contradict MAC spec below.
	For SCell deactivation:
1>	if the SCell is deactivated:
2>	not transmit SRS on the SCell;
2>	not report CSI for the SCell;
For BWP deactivation:
On the inactive BWP for each activated Serving Cell configured with a BWP, the MAC entity shall:
1>	not transmit on UL-SCH;
…
1>	not transmit PUCCH;
1>	not transmit SRS;




	Qualcomm
	No
	Agree with CATT

	Nokia
	No
	Considering the agreements from RAN1, RAN2 only needs to discuss and capture the TAT case since it’s not visiable in PHY. Could cover deactivation as well. 

	Apple
	No
	RAN1 spec can capture it. 

	Lenovo
	No
	Agree with CATT

	Intel
	No
	

	MediaTek
	No
	RAN1 can capture their agreements unless they request us to do so.

	Ericsson
	No
	

	LG
	No
	

	OPPO
	No
	RAN1 can capture

	Samsung
	No
	

	Huawei
	No
	

	InterDigital
	No
	Prefer to avoid duplicate specification.



Summary:
All companies agree that RAN1 agreements as listed above does not need to be captured in the MAC specification if not requested by RAN1.

1.3. Question 2: What are the intended UE behaviours for the resource (e.g. the uplink grant) of “Semi-Persistent CSI reporting on PUSCH” at SCell deactivation?
Answers:
· Option 1: When a carrier is deactivated, the resource of “Semi-Persistent CSI reporting on PUSCH” configured in the carrier in activated state would be deactivated and needs a new activation message to transit back to activated state.
· Option 2: When a carrier is deactivated, the resource of “Semi-Persistent CSI reporting on PUSCH” configured in the carrier in activated state would be suspended and does not need a new activation message to transit back to activated state.
· Option 3: This can be discussed in RAN1.
· Others.
It seems that RAN1 has not discussed the UE behaviours for the “Semi-Persistent CSI reporting on PUSCH” at SCell deactivation, but discuessed the UE behaviours for “the Semi-Persistent CSI reporting on PUSCH” at BWP switching.
	Company
	Answer
	Comments

	Vivo
	Option 3
	It seems that RAN1 has already discussed the UE behaviours for the BWP switching for PUSCH-based SP-CSI report. Probably companies can bring contributions in RAN1 to clarify the UE behaviors for the SCell deactivation case, as RAN1 also discussed the handling of other SP resources at SCell deactivation.

	Xiaomi
	Option 3
	

	NTT DOCOMO
	Option 1
	We think that UL grant should be released upon SCell deactivation. While it may take time for UE to be allocated new resources when the SCell gets activated again, it does not impact since gNB can allocate it via DCI dynamically. 
Also, we think the behaviour is similar to configured grant type2 for which RAN2 agreed the behaviour in RAN2#100. Thus, RAN2 can discuss it. 

	CATT
	Option 3
	It should be decided in RAN1. However, we think option 1 is possible considering the RAN1 agreement on SP-CSI report when BWP switching.

	Qualcomm
	Option 1
	We share the same view as DCM

	Nokia
	Option 1
	Align with the agreement from RAN1 for BWP switching and align with configured grant type 2.

	Apple
	Option 1

	We share the same view as DCM and Nokia.

	Lenovo
	Option 1
	Same view as Nokia

	Intel
	Option 1
	We agree with NTT DOCOMo and Nokia. 

	MediaTek
	Option 1
	Agree with Docomo that an UL grant should be released when an SCell is deactivated.

	Ericsson
	Option 1
	This option seems to be most in line with the other behaviour.

	LG
	Option 3
	Basically, we think it should be discussed in RAN1. However, option 1 would also be fine from RAN2 point of view.

	OPPO
	Option 1
	

	Samsung
	Option 1
	

	Huawei
	Option 3
	We think PUSCH-based SP-CSI report and Configured Grant seems to be different stories. The uplink grant for the SP-CSI indicated by the DCI is transparent to MAC, and therefore no handling is captured in MAC, which is different from Configured Grant. Therefore, we think MAC doesn’t need to handle this one which is used at all, it should be discussed and handled by RAN1 spec if necessary.

	InterDigital
	Option 1
	Agree with NTT DoCoMo and Nokia.
Note: In our understanding, the PUSCH resource activated by semi-persistent CSI reporting on PUSCH does not contain transport block(s) and is not a “UL grant” from MAC perspective.
Since section 5.9 already specifies signals/channels for which the UE does not transmit in a deactivated SCell, it may make sense to add “not transmit on PUSCH on the SCell” under “if the SCell is deactivated”, similar to SRS and PUCCH.



Summary:
The number of supporting companies for each option:
Option 1: 11
Option 2: 0
Option 3: 5

1.4. Question 3.1: Which of the following SP resources need the clarifications for UE behaviours when the TA timer expires? 
Answer:
· Case 1: Semi-persistent CSI reporting on PUCCH
· Case 2: Semi-persistent SRS
· Case 3: Semi-Persistent CSI reporting on PUSCH
· Case 4: Others
· Case 5: None
According to the current 3GPP TS 38.321 as quoted as follows, it seems some UE behaviours have already be reflected at the TA timer expiry.
	1>	when a timeAlignmentTimer expires:
2>	if the timeAlignmentTimer is associated with the PTAG:
3>	flush all HARQ buffers for all Serving Cells;
3>	notify RRC to release PUCCH for all Serving Cells, if configured;
3>	notify RRC to release SRS for all Serving Cells, if configured;
3>	clear any configured downlink assignments and configured uplink grants;
3>	consider all running timeAlignmentTimers as expired;
3>	maintain NTA (defined in TS 38.211 [8]) of all TAGs.
2>	else if the timeAlignmentTimer is associated with an STAG, then for all Serving Cells belonging to this TAG:
3>	flush all HARQ buffers;
3>	notify RRC to release PUCCH, if configured;
3>	notify RRC to release SRS, if configured;
3>	clear any configured downlink assignments and configured uplink grants;
3>	maintain NTA (defined in TS 38.211 [8]) of this TAG.



	Company
	Answer
	Comments

	Vivo
	Case 1/2/3
	We are open to this discussion, as RAN1 has not discussed this issue yet. As the TA timer expiry is only visible in MAC, it seems difficult for the PHY to handle the TA timer expiry without any MAC indication. If the RAN1 is the place to discuss the handling of TA timer expiry, it seems that some coordination between RAN1 and RAN2 is needed. Option 1/2/3 as listed below are all feasible solutions.

	NTT DOCOMO
	Case3
	Case 1 and 2 have been already discussed in February meeting and RRC releases the CSI resources and SRS instances upon indication of TAT expiry from MAC. 

	CATT
	Case 5: None
	Besides above MAC behaviour, RRC spec has further description below. The 3 cases are clear in RAN2 spec now.
	Upon receiving a PUCCH release request from lower layers, for all bandwidth parts of an indicated serving cell the UE shall:
1>	release PUCCH-CSI-Resources configured in CSI-ReportConfig;
1>	release SchedulingRequestResourceConfig instances configured in PUCCH-Config.
Upon receiving an SRS release request from lower layers, for all bandwidth parts of an indicated serving cell the UE shall:
1>	release SRS-Resource instances configured in SRS-Config.





	Qualcomm
	Case 5: none
	Case 1/2/3 are already covered by the current text on TAT expiry

	Nokia
	Case 3
	The highlights from CATT in RRC does not cover PUSCH. And “configured grant” in MAC currently intended only for configured grant type 1 and type 2, but not for SP CSI report resource.

	Apple
	Case 3
	We share the same view as DCM. 
For case 1 and case 2, in RRC, it is specified that upon PUCCH/SRS release request UE shall release the following configuration, and then the CSI report on PUCCH and SRS will be stopped. 
· release PUCCH-CSI-Resources configured in CSI-ReportConfig. 
· release SRS-Resource instances configured in SRS-Config.
The terminology of “configured uplink grants” in MAC is only used for CS type1/type2 transmission, not related to the grant for SP-CSI reporting. The definition is in section 5.8.2.
-	configured grant Type 1 where an uplink grant is provided by RRC, and stored as configured uplink grant;
-	configured grant Type 2 where an uplink grant is provided by PDCCH, and stored or cleared as configured uplink grant based on L1 signalling indicating configured grant activation or deactivation.
Hence, for Semi-Persistent CSI reporting on PUSCH, we should specify in MAC to clear the configured PUSCH resource for SP-CSI reporting.

	Lenovo
	Case 3
	Agree with Nokia

	Intel 
	Case 3
	We agree that Case 1 and Case 2 have already been covered by RRC, and configured uplink grants do not cover Semi-Persistent CSI reporting on PUSCH (Case 3).

	MediaTek
	Case 3
	Similar to configured UL grants, the UL resource for SP-CSI reporting should be cleared.

	Ericsson
	Case 3
	

	LG
	Case 3
	

	OPPO
	Case 3
	Agree with Nokia

	Samsung
	Case 3
	

	Huawei 
	Case 5
	See answer to Question 3.1. Since transmission of the PUSCH-based SP-CSI report is handled in physical layer, and is transparent to MAC. We don’t see a need to capture anything in MAC regarding how to handle PUSCH-based SP-CSI report resource.

	InterDigital
	Case 3
	Since “semi-persistent CSI reporting on PUSCH” is not a configured grant, this case is not captured in section 5.2.



Summary:
The number of supporting companies for each case:
Case 1: 1
Case 2: 1
Case 3: 12
Case 4: 0
Case 5 (None): 3

1.5. Question 3.2: If the answer to Question 2.1 is not “None”, what are the intended UE behaviours for the SP resource(s)? 
Answers:
· Option 1: When the timeAlignmentTimer expires, the resource (e.g. Semi-Persistent CSI reporting on PUSCH) configured in the carrier in activated state would be deactivated/cleared and needs new activation message (e.g. SP-CSI-RNTI PDCCH) to transit back to activated state when the uplink is synchronized.
· Option 2: When the timeAlignmentTimer expires, the resource (e.g. Semi-Persistent CSI reporting on PUSCH) configured in the carrier in activated state would be suspended and does not need a new activation message (e.g. SP-CSI-RNTI PDCCH) to transit back to activated state when the uplink is synchronized.
· Option 3: When the timeAlignmentTimer expires, the resource (e.g. Semi-Persistent CSI reporting on PUSCH) configured in the carrier in activated state would be released by RRC and need a new RRC message and a new activation message (e.g. SP-CSI-RNTI PDCCH) to transit back to activated state when the uplink is synchronized.
· Option 4: This can be discussed in RAN1.
· Others.
	Company
	Answer
	Comments

	vivo
	Option 4
	The final decision should be in RAN1. Probably RAN2 can send an LS to indicate the error case of the TA timer expiry.

	Xiaomi
	Option 4
	

	NTT DOCOMO
	Option1
	The behaviour should be same as that for configured grant type2. 

	CATT
	Option 1
	It is captured in below sentence.
	3>	clear any configured downlink assignments and configured uplink grants;




	Qualcomm
	Option 1
	We share the same view as DCM

	Nokia
	Option 1
	Agree with DCM. Configured UL grants in MAC so far only refers to configured grant type 1 and type 2. Resource for CSI reporting is currently not stated in MAC.

	Apple
	Option 1
	We share the same view as DCM.

	Lenovo 
	Option 1 
	Should be same handling as for configured grant type 2

	Intel
	Option 1
	Agree with NTT DOCOMO.

	MediaTek
	Option 1
	We share Docomo’s view

	Ericsson
	Option 1
	With this function we get aligned behaviour for SCell deactivation and TAT expiry.

	LG
	Option 4
	Basically we think it should be discussed in RAN1 but Option 1 is also fine to be aligned with resource handling upon TAT expiry.

	OPPO
	Option 1
	Same handling as for configured grant type 2

	Samsung
	Option 1
	

	Huawei
	Option 4
	MAC doesn’t store the uplink grant for the SP-CSI report, so “clear” means nothing.

	InterDigital
	Option 1
	This needs to be captured in section 5.2, since “semi-persistent CSI-RS reporting on PUSCH” is not a configured grant.



Summary:
The number of supporting companies for each option:
Option 1: 12
Option 2: 0
Option 3: 0
Option 4: 4

Conclusion
According to the discussion summary provided above, we have the following conclusion, and the corresponding UE behaviors need to be clarified in the MAC specification.
[bookmark: _GoBack]Conclusion: When a carrier is deactivated or the timeAlignmentTimer expires, the uplink grant of Semi-Persistent CSI reporting on PUSCH associated with the carrier is cleared.
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