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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
This document is to kick-off the following email discussion: 
· [104b-e-NR-7.1CRs-03] Issue#23: Discussion on collision handling for PRACH transmission – Lihui (vivo) by April 16
Note that the deadline for the email and the potential TP is set on April 16, please provide your first-round feedback by UTC 23:59 pm, April 13.
2. Phase-1: Discussions
2.1. Case#1 
For the Case#1 that there are resource overlapping between a valid PRACH occasion including Ngap symbols before the valid PRACH occasion and DL receptions dynamically scheduled by a DCI format, followings are specified in Clauses 11.1 and 11.1.1 of TS 38.213-V15.13.0 and TS 38.213 V16.5.0 [1] – [2]:  
In Rel-15 specification [1]:
First part:
	11.1	Slot configuration
<Irrelevant parts are omitted>
For operation on a single carrier in unpaired spectrum, if a UE is configured by higher layers to transmit SRS, or PUCCH, or PUSCH, or PRACH in a set of symbols of a slot and the UE detects a DCI format 1_0, DCI format 1_1, or DCI format 0_1 indicating to the UE to receive CSI-RS or PDSCH in a subset of symbols from the set of symbols, then 
-	the UE does not expect to cancel the transmission of the PUCCH or PUSCH or PRACH in the set of symbols if the first symbol in the set occurs within  relative to a last symbol of a CORESET where the UE detects the DCI format; 
-	otherwise, the UE cancels the PUCCH, or PUSCH, or PRACH transmission in the set of symbols. 
-	the UE does not expect to cancel the transmission of SRS in symbols from the subset of symbols that occur within  relative to a last symbol of CORESET where the UE detects the DCI format. The UE cancels the SRS transmission in remaining symbols from the subset of symbols.
	 is the PUSCH preparation time for the corresponding UE processing capability [6, TS38.214] assuming  and  corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH carrying the DCI format and the SCS configuration of the SRS, PUCCH, PUSCH or , where  corresponds to the SCS configuration of the PRACH if it is 15kHz or higher; otherwise 
<Irrelevant parts are omitted>


Second part:
	<Irrelevant parts are omitted>

For a set of symbols of a slot corresponding to a valid PRACH occasion and  symbols before the valid PRACH occasion, as described in Sublcause 8.1, the UE does not receive PDCCH, PDSCH, or CSI-RS in the slot if a reception would overlap with any symbol from the set of symbols. The UE does not expect the set of symbols of the slot to be indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated. 
<Irrelevant parts are omitted>



In Rel-16 specifications [2]:
First part:
	[bookmark: _Ref500831375][bookmark: _Toc12021489][bookmark: _Toc20311601][bookmark: _Toc26719426][bookmark: _Toc29894862][bookmark: _Toc29899161][bookmark: _Toc29899579][bookmark: _Toc29917318][bookmark: _Toc36498192][bookmark: _Toc45699220][bookmark: _Toc66974098]11.1	Slot configuration
<Irrelevant parts are omitted>
For operation on a single carrier in unpaired spectrum, if a UE is configured by higher layers to transmit SRS, or PUCCH, or PUSCH, or PRACH in a set of symbols of a slot and the UE detects a DCI format indicating to the UE to receive CSI-RS or PDSCH in a subset of symbols from the set of symbols, then 
-	If the UE does not indicate the capability of [partialCancellation], the UE does not expect to cancel the transmission of the PUCCH or PUSCH or PRACH in the set of symbols if the first symbol in the set occurs within  relative to a last symbol of a CORESET where the UE detects the DCI format; otherwise, the UE cancels the PUCCH, or the PUSCH, or an actual repetition of the PUSCH [6, TS38.214], determined from Clauses 9 and 9.2.5 or Clause 6.1 of [6, TS38.214], or the PRACH transmission in the set of symbols.
-	If the UE indicates the capability of [partialCancellation], the UE does not expect to cancel the transmission of the PUCCH or PUSCH or PRACH in symbols from the set of symbols that occur within  relative to a last symbol of a CORESET where the UE detects the DCI format. The UE cancels the PUCCH, or the PUSCH, or an actual repetition of the PUSCH [6, TS 38.214], determined from Clauses 9 and 9.2.5 or Clause 6.1 of [6, TS 38.214], or the PRACH transmission in remaining symbols from the set of symbols.  
-	The UE does not expect to cancel the transmission of SRS in symbols from the subset of symbols that occur within  relative to a last symbol of a CORESET where the UE detects the DCI format. The UE cancels the SRS transmission in remaining symbols from the subset of symbols. 
	 is the PUSCH preparation time for the corresponding UE processing capability [6, TS 38.214] assuming  and  corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH carrying the DCI format and the SCS configuration of the SRS, PUCCH, PUSCH or , where  corresponds to the SCS configuration of the PRACH if it is 15kHz or higher; otherwise .
<Irrelevant parts are omitted>


Second part:
	[bookmark: _Hlk65242695]<Irrelevant parts are omitted>
For a set of symbols of a slot corresponding to a valid PRACH occasion and [image: ] symbols before the valid PRACH occasion, as described in Clause 8.1, the UE does not receive PDCCH, PDSCH, or CSI-RS in the slot if a reception would overlap with any symbol from the set of symbols. The UE does not expect the set of symbols of the slot to be indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated. 
<Irrelevant parts are omitted>


As highlighted above, for PRACH, Rel-15 and Rel-16 UE behaviour in the First part and Second part seems have some contradictions. First part allows the dynamic scheduled DL reception e.g. PDSCH or CSI-RS to cancel the PRACH transmission as long as the timeline requirement is satisfied. However, the specification in Second part seems to prioritize the PRACH transmission over the DL receptions e.g. PDSCH or CSI-RS. Therefore, it is necessary to clarify what is the intended UE behaviour. 

Q1. What is your views on the intended UE behavior?
· Option 1. the UE does not perform DL receptions, i.e., a valid PRACH occasion including Ngap symbols before the valid PRACH occasion is prioritized.
· Option 2. If the cancellation timeline is satisfied, UE neither performs transmission nor receives any DL signal/channels on the symbols overlapping with PRACH occasion; Otherwise, UE performs the PRACH transmission. 

Please provide your views in the table below.
	Company
	Option
	Reasons/ Comments

	Ericsson
	Option 2
	According to current spec., in our understanding, when the collision mentioned in R1-2102935 happens, UE may neither do transmission nor do reception on those symbols when uplink transmission cancellation is not possible, or may only do transmission (e.g. PRACH) when uplink transmission cancellation is possible. 
Note that even if the symbols are not used for PRACH transmission or PDSCH transmission for one UE, they may be used for PRACH transmission by other UEs for which collision doesn’t happen.
Regarding the possibility of the uplink transmission cancellation, it has been discussed in RAN1# AH 1801 meeting, during which it was realized in R1-1801082 that :

	For UL, the UE needs to cancel the transmission of RRC configured waveform. The cancellation of the waveform needs some processing time. A reasonable assumption is the same N2 gap between UL grant and PUSCH transmission can be applied.


According to above, then following agreements were made (in dynamic SFI agenda), where a minimum cancellation time is required (detail reason copied in below table) to cancel an uplink transmission. 

	R1-1801082       Offline discussions on GC-PDCCH carrying SFI      Qualcomm Incorporated
Agreements:
· On the action time for GC-PDCCH carrying SFI, 
· For RRC configured DL reception cancellation, same slot cancellation is supported
· For RRC configured UL transmission cancellation, N2 timeline is followed.
· Further discussion offline on the detailed conditions for DL/UL cancellation (related to the overwriting rules)


So this means that UE will only be able to cancel the uplink transmission when time allows.
As a summary, we observe that the current specification text seems clear enough and no TP is needed for PRACH transmission with respect to the intra-UE collision handling (for both case #1 in this section and case #2 in next section) in our understanding.


	OPPO
	Option 2
	We share similar views as Ericsson. The current spec is clear and no CR is needed

	Apple
	Spec is already clear
	The spec is already clear and there is no contradiction. Based on current specification, (1) a RACH occasion may be cancelled by a DCI if the cancellation timeline (in 11.1) is satisfied (such DCI may be a DCI scheduling a CSI-RS or PDSCH reception in a subset of symbols within the symbols for RACH occasion, OR a dynamic SFI 2_0 indicating some of symbols from the set of symbols for RO are NOT UL, i.e. DL or flexible In both cases, such DCI cancels the RO if the associated timeline is met). (2) If cancellation DCI is received after the cancellation timeline, it will be an error case (UE does not expect such a case, and similar to other error cases UE behavior is not specified). UE does not expect to cancel PRACH transmission. (3) If gNB does not cancel the RO by a DCI, then UE does not expect to receive DL in Ngap symbols before RO. Note: Ngap is shorter than cancellation timeline No contradiction in specification of cancellation timeline and Ngap

	Qualcomm
	
	The current spec text is clear. No TP is necessary for both cases under discussion. 
We have the same understandings as Ericsson.

	ZTE
	
	We share similar understanding as Apple. Seems no TP is needed for this case.

	Spreadtrum
	
	First of all, we agree with there are contradict descriptions in 38213. The first part is when timeline is satisfied, PRACH can be canceled. The second part says a valid PRACH occasion and gap symbols before this PRACH occasion cannot be either DL symbols or DL receptions. According to the “valid PRACH occasion”, it is defined in clause 8.1, which is copied here. It is clear that this valid PRACH occasion only depends on RRC parameters, not related with any cancelation indicated by DCI. Thus, we think the second part is for all the valid PRACH occasions configured by RRC, not only the PRACH occasions which are left and not canceled by DCIs. That is why we think there are collision descriptions. 
Clause 8.1 in 38213
For Type-1 random access procedure, a UE is provided a number  of SS/PBCH block indexes associated with one PRACH occasion and a number  of contention based preambles per SS/PBCH block index per valid PRACH occasion by ssb-perRACH-OccasionAndCB-PreamblesPerSSB. 
Second, we would like to have different solutions for Rel-15 and Rel-16.
Regarding Rel-15, we prefer unified solution for Case 1 and Case 2, which is up to gNB implementation to avoid this collision between DL symbols/receptions and PRACH occasions. Due to this late stage, also considering the contradictive description of the specification, it is better to not define a new UE behaviors. 
We suggest the following alternative for Rel-15:
Case 1: the UE does not expect to detect a dynamic DCI indicating DL receptions indicating the set of symbols of the slot as downlink
Case 2 (same as Option 1 for Case 2): the UE does not expect to detect a DCI format 2_0 with an SFI-index field value indicating the set of symbols of the slot as downlink
Regarding Rel-16, we are open for discussion. Or we can fix this issue in Rel-16 or Rel-17. 

	vivo
	Prefer option 1
	We prefer option 1 as intended UE behavior since we failed to find any use cases/reasons for such UE behavior of “UE neither does transmission nor does reception” considering that the RACH resource is usually shared between idle and connected UEs, NW cannot predict which UE will send the PRACH transmission. Appreciate any explanations/views about the reasons about such UE behavior. 
In addition, it is noticed that above companies views are different about it is an error case or UE should transmit the PRACH when the cancellation timeline is NOT satisfied.

	CATT
	
	We in general share the same understanding with Apple except that we do not think cancellation DCI received after the cancellation timeline is an error case. PRACH transmission is not cancelled in this case according to the current specification.
[update] Sorry that we did not carefully read the 3) bullet from Apple and did not provide our views accurately. According to our understandings, UE does not receive DL for all the valid ROs regardless of whether the PRACH transmission in the RO is cancelled or not, i.e. Option 2.

	Samsung
	
	We share the view of Ericsson. The CR is not necessary.

	Huawei
	Option 1
	The spec exists contradiction which is the problem – not about the issue of why NW can or should do anything.

	Nokia, NSB
	Option 1 is specified today; DCI cannot override UL symbols of tdd-UL-DL-ConfigurationCommon and only those can be valid ROs.
	In a TDD carrier tdd-UL-DL-ConfigurationCommon must be provided, and an RO is only valid if it matches an UL of that configuration (see 8.1 of 38.213). A DCI cannot override the UL and schedule a DL on an UL symbol as configured with tdd-UL-DL-ConfigurationCommon. Thus there is never a case when a PRACH would need to be cancelled due to a DCI as the DCI will be ignored.

	DOCOMO
	Option 1
	According to the comments, companies have several different interpretations especially when the cancellation timeline is not satisfied, and there is the issue on the current spec. Based on the proposed CR, the interpretation on the UE behavior becomes clear, and we prefer option 1.
If the CR is not agreed, at least it should be clarified and concluded what is the correct interpretation.

	Apple_2
	
	Revised our views on the case cancellation timeline is not met (please see above)



Q2. Do you think a TP is necessary for your preferred option? If necessary, for Rel-15 and/or Rel-16? 
(Note: TP based on option 1 for Rel-15 and Rel-16 are provided in the appendix for reference, please have a check. If you have any comments or suggestions about the TPs, please provide your views in this table.)
	Company
	Necessary or not
	Rel-15 or Rel-16
	Comments

	Ericsson
	No.
	NA
	See our first comment.

	OPPO
	No
	
	Any CR may lead to NBC issue

	Apple
	No
	NA
	Please see our comment

	Qualcomm
	No
	
	Please see our comment to Q1

	ZTE
	No
	
	Please see our comment to Q1

	Vivo
	Yes
	Both 
	

	CATT
	No
	
	

	Samsung
	No
	
	

	Huawei
	Yes
	Both
	

	Nokia
	No
	
	The collision case is already dealt with, the UL symbol cannot be overridden with a DCI and only ROs in UL symbols are valid ROs.

	DOCOMO
	Yes
	Both
	If the CR is not agreed, at least it should be clarified and concluded what is the correct interpretation.



2.2. Case#2
For Case#2 that there are resource overlapping between a valid PRACH occasion including Ngap symbols before the valid PRACH occasion and DL symbol(s) dynamically indicated by a DCI format 2_0, followings are specified in Clauses 11.1 and 11.1.1 of TS 38.213-V15.13.0 and TS 38.213 V16.5.0 [1] – [2]:
In Rel-15 specification [1]:
Third part
	11.1.1	UE procedure for determining slot format
<Irrelevant parts are omitted>

For a set of symbols of a slot corresponding to a valid PRACH occasion and  symbols before the valid PRACH occasion, as described in Sublcause 8.1, the UE does not expect to detect a DCI format 2_0 with an SFI-index field value indicating the set of symbols of the slot as downlink.
<Irrelevant parts are omitted>



Fourth part
	11.1.1	UE procedure for determining slot format
<Irrelevant parts are omitted>
If a UE is configured by higher layers to transmit SRS, or PUCCH, or PUSCH, or PRACH in a set of symbols of a slot and the UE detects a DCI format 2_0 with a slot format value other than 255 that indicates a slot format with a subset of symbols from the set of symbols as downlink or flexible, or the UE detects a DCI format 1_0, DCI format 1_1, or DCI format 0_1 indicating to the UE to receive CSI-RS or PDSCH in a subset of symbols from the set of symbols, then 
-	the UE does not expect to cancel the transmission of the PUCCH or PUSCH or PRACH in the set of symbols if the first symbol in the set occurs within  relative to a last symbol of a CORESET where the UE detects the DCI format; 
-	otherwise, the UE cancels the PUCCH, or PUSCH, or PRACH transmission in the set of symbols. 
-	the UE does not expect to cancel the transmission of SRS in symbols from the subset of symbols that occur within  relative to a last symbol of CORESET where the UE detects the DCI format. The UE cancels the SRS transmission in remaining symbols from the subset of symbols.
	 is the PUSCH preparation time for the corresponding UE processing capability [6, TS38.214] assuming  and  corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH carrying the DCI format and the SCS configuration of the SRS, PUCCH, PUSCH or , where  corresponds to the SCS configuration of the PRACH if it is 15kHz or higher; otherwise 
<Irrelevant parts are omitted>



In Rel-16 specification [2]:
Third part
	[bookmark: _Toc12021490][bookmark: _Toc20311602][bookmark: _Toc26719427][bookmark: _Toc29894863][bookmark: _Toc29899162][bookmark: _Toc29899580][bookmark: _Toc29917319][bookmark: _Toc36498193][bookmark: _Toc45699221][bookmark: _Toc66974099]11.1.1	UE procedure for determining slot format
<Irrelevant parts are omitted>
For a set of symbols of a slot corresponding to a valid PRACH occasion and  symbols before the valid PRACH occasion, as described in Clause 8.1, the UE does not expect to detect a DCI format 2_0 with an SFI-index field value indicating the set of symbols of the slot as downlink.
<Irrelevant parts are omitted>



Fourth part
	11.1.1	UE procedure for determining slot format
<Irrelevant parts are omitted>
If a UE is configured by higher layers to transmit SRS, or PUCCH, or PUSCH, or PRACH in a set of symbols of a slot and the UE detects a DCI format 2_0 with a slot format value other than 255 that indicates a slot format with a subset of symbols from the set of symbols as downlink or flexible, or the UE detects a DCI format indicating to the UE to receive CSI-RS or PDSCH in a subset of symbols from the set of symbols, then 
-	If the UE does not indicate the capability of [partialCancellation], the UE does not expect to cancel the transmission of the PUCCH or PUSCH or PRACH in the set of symbols if the first symbol in the set occurs within  relative to a last symbol of a CORESET where the UE detects the DCI format; otherwise, the UE cancels the PUCCH, or the PUSCH, or an actual repetition of the PUSCH [6, TS38.214], determined from Clauses 9 and 9.2.5 or Clause 6.1 of [6, TS38.214], or the PRACH transmission in the set of symbols. 
-	If the UE indicates the capability of [partialCancellation], the UE does not expect to cancel the transmission of the PUCCH or PUSCH or PRACH in symbols from the set of symbols that occur within  relative to a last symbol of a CORESET where the UE detects the DCI format. The UE cancels the PUCCH, or the PUSCH, or an actual repetition of the PUSCH [6, TS 38.214], determined from Clauses 9 and 9.2.5 or Clause 6.1 of [6, TS 38.214], or the PRACH transmission in remaining symbols from the set of symbols.  
-	The UE does not expect to cancel the transmission of SRS in symbols from the subset of symbols that occur within  relative to a last symbol of a CORESET where the UE detects the DCI format. The UE cancels the SRS transmission in remaining symbols from the subset of symbols. 
	 is the PUSCH preparation time for the corresponding UE processing capability [6, TS 38.214] assuming  and  corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH carrying the DCI format and the SCS configuration of the SRS, PUCCH, PUSCH or , where  corresponds to the SCS configuration of the PRACH if it is 15kHz or higher; otherwise .
<Irrelevant parts are omitted>


As highlighted above, for PRACH, Rel-15 and Rel-16 UE behaviour in the Third part and Fourth part also have some contradictions. The Third part defines an error case that DCI format 2_0 shall not indicating the set of symbols that corresponds to a valid PRACH occasion plus N_gap symbols as downlink. However, the specification in Fourth part allows the DCI format 2_0 to indicate a subset of symbols from the set of symbols as downlink and UE cancels the PRACH transmission as long as the timeline requirement is satisfied. Therefore, it is also necessary to clarify what is the correct UE behaviour in case DCI format 2_0 is configured. 
Q3. What is your views on the intended UE behavior?
· Option 1. the UE does not expect to detect a DCI format 2_0 with an SFI-index field value indicating the set of symbols of the slot as downlink
· Other options?

Please provide your views in the table below.
	Company
	Option
	Reasons/ Comments

	Ericsson
	
	Please find our first comment.
On top of that, in our understanding, “as downlink or flexible” cannot be simply interpreted as “as downlink” alone in the fourth copied specification part in this subclause. For flexible symbols, PRACH should be covered as what current specification text says.

	OPPO
	
	Similar view as Case#1

	Apple
	
	The spec is already clear and there is no contradiction. Please see our previous comment (for ease of tracking is copied here): Based on current specification: (1) a RACH occasion may be cancelled by a DCI if the cancellation timeline (in 11.1) is satisfied (such DCI may be a DCI scheduling a CSI-RS or PDSCH reception in a subset of symbols within the symbols for RACH occasion, OR a dynamic SFI 2_0 indicating some of symbols from the set of symbols for RO are NOT UL, i.e. DL or flexible In both cases, such DCI cancels the RO if the associated timeline is met). (2) If cancellation DCI is received after the cancellation timeline, it will be an error case (UE does not expect such a case, and similar to other error cases UE behavior is not specified) UE does not expect to cancel PRACH transmission. (3) If gNB does not cancel the RO by a DCI, then UE does not expect to receive DL in Ngap symbols before RO. Note: Ngap is shorter than cancellation timeline No contradiction in specification of cancellation timeline and Ngap

	Qualcomm
	
	Please see our comment to Q1

	ZTE
	
	We share similar understanding as Apple. Seems no TP is needed for this case.

	vivo
	Option 1
	Similar views as for case 1, not clear what is the use case for such UE behavior. 
@Ericsson, we would like to ask Ericsson’s clarification on “as downlink or flexible” cannot be simply interpreted as “as downlink” alone in the fourth copied specification part in this subclause.” 
Is it correct understanding that for case#2 only the “flexible” in the fourth copied specification part can cancel the PRACH transmission if timeline is met; and the “downlink” indicated by DCI format 2_0 should be an error case based on the third copied specification part? 

	CATT
	
	For the question from vivo above, our understanding is yes.

	Samsung
	
	Similar view as Case#1

	Nokia
	
	Similar to case#1, the UL symbols cannot be changed to DL symbols with SFI.

	DOCOMO
	Option 1
	Similar view as for case 1.

	Apple_2
	
	Revised our views on the case cancellation timeline is not met (please see above)



Q4. Do you think a TP is necessary for your preferred option? If necessary, for Rel-15 and/or Rel-16? 
(Note: TP based on option 1 for Rel-15 and Rel-16 are provided in the appendix for reference, please have a check. If you have any comments or suggestions about the TPs, please provide your views in this table.)
	Company
	Necessary or not
	Rel-15 or Rel-16
	Comments

	Ericsson
	No.
	NA
	See our first and 2nd comment.

	OPPO
	No
	
	Any CR may lead to NBC issue

	Apple
	No
	NA
	Comments given above

	Qualcomm
	No
	
	Please see our comment to Q1

	ZTE
	No
	
	Please see our comment to Q1

	vivo
	Yes
	Both 
	

	CATT
	No
	
	

	Samsung
	No
	
	

	Nokia
	No
	
	See our comment to Q1, case doesn’t exist.

	DOCOMO
	Yes
	Both
	If the CR is not agreed, at least it should be clarified and concluded what is the correct interpretation.




If you have other comments not covered by Case#1 and Case#2, please provide your views in the table below.
	Company
	Comments

	Huawei
	Only addressed one of the questions since it is the same for both releases/cases.

	
	

	
	



3. Phase-2: Summary
For Case#1 that there are resource overlapping between a valid PRACH occasion including Ngap symbols before the valid PRACH occasion and DL receptions dynamically scheduled by a DCI format other than DCI format 2_0
· 78 companies think current spec is clear, but they have different interpretations of current spec. 
· 45 companies: Ericsson, OPPO, Qualcomm, Samsung, CATT think current spec is clear that option 2 is the intended UE behavior that is:
· If the cancellation timeline is satisfied, UE neither performs transmission nor receives any DL signal/channels on the symbols overlapping with PRACH occasion; Otherwise, UE performs the PRACH transmission.
· 32 companies: Apple, ZTE and CATT think current spec is clear that “a valid PRACH occasion” in above Second part of the copied specification part is the RO that is not cancelled by a DCI format. Therefore, the UE does not perform the DL receptions.
· At least Spreadtrum and vivo have different understanding from Apple, ZTE and CATT on above. As pointed out that from the spec 38.213 section 8.1 (see below in “Some other points”) that the valid RO(s) only depends on RRC parameters, not depends on the dynamic signaling. Therefore, “a valid PRACH occasion” in above Second part of the copied specification part should include all the valid PRACH occasions configured by RRC, not only the PRACH occasions which are left and not canceled by DCIs.
· 6 companies: Spreadtrum, vivo, Huawei, Nokia, NSB, DCM think current spec is not clear and has some contradictions. 
· Spreadtrum prefer that UE does not expect to detect a dynamic DCI indicating DL receptions on the symbols overlapping with the RACH occasions. 
· Vivo, Huawei, Nokia, NSB, DCM prefer option 1 as UE intended behavior that the UE does not perform DL receptions.
· Some other points:
· Spreadtrum pointed that it is clear from the spec 38.213 section 8.1 that the valid RO(s) only depends on RRC parameters, not depends on the dynamic signaling. So, above Second part of the copied specification part is for all the valid PRACH occasions configured by RRC, not only the PRACH occasions which are left and not canceled by DCIs. That is why we think there are contradicted descriptions. 
	Clause 8.1 in 38213

For paired spectrum or supplementary uplink band all PRACH occasions are valid. 
[bookmark: _Hlk29801864]For unpaired spectrum, 
-	if a UE is not provided tdd-UL-DL-ConfigurationCommon, a PRACH occasion in a PRACH slot is valid if it does not precede a SS/PBCH block in the PRACH slot and starts at least  symbols after a last SS/PBCH block reception symbol, where  is provided in Table 8.1-2 and, if channelAccessMode = semistatic is provided, does not overlap with a set of consecutive symbols before the start of a next channel occupancy time where the UE does not transmit [15, TS 37.213].
-	the candidate SS/PBCH block index of the SS/PBCH block corresponds to the SS/PBCH block index provided by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon , as described in Clause 4.1
-	If a UE is provided tdd-UL-DL-ConfigurationCommon, a PRACH occasion in a PRACH slot is valid if 
-	it is within UL symbols, or 
-	it does not precede a SS/PBCH block in the PRACH slot and starts at least  symbols after a last downlink symbol and at least  symbols after a last SS/PBCH block symbol, where  is provided in Table 8.1-2, and if channelAccessMode = semistatic is provided, does not overlap with a set of consecutive symbols before the start of a next channel occupancy time where there shall not be any transmissions, as described in [15, TS 37.213]
-	the candidate SS/PBCH block index of the SS/PBCH block corresponds to the SS/PBCH block index provided by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon, as described in Clause 4.1. 



· Nokia, NSB mentioned that “in the current practical deployment, tdd-UL-DL-ConfigurationCommon must be provided for a TDD carrier, and an RO is only valid if it matches an UL of that configuration (see 8.1 of 38.213). A DCI cannot override the UL and schedule a DL on an UL symbol as configured with tdd-UL-DL-ConfigurationCommon.” 
Since companies have different views on current specifications, further questions are listed below to achieve the common understanding:
Q2-1: Do you agree that the valid RO(s) defined in spec 38.213 section 8.1 only depends on RRC parameters, not depends on the dynamic signaling?  
· If you do not agree, please provide the justifications.
	Company
	Reasons/ Comments

	Apple
	Not sure if the question is quite valid  A valid RO which is RRC defined as given by the spec portion copied above, can be cancelled by a DCI, if cancelation timeline is met. Indeed, if a RO does not satisfy conditions given above, there is no further discussion whether a DCI can cancel it or not, since there is no RO to start with. On the other hand, if there is a valid RO, and it is cancelled by DCI, again there will be no RO left to discuss with, and it is no further referred as a valid RO. 

	Samsung
	Agree

	CATT
	Agree

	Qualcomm
	Agree

	Spreadtrum
	Agree

	Huawei
	Yes.
To Apple: RAN1 had previous discussion on valid RO definition. The case of cancellation does not change the RO validness but the UE won’t transmit RO. It is still needed to keep RO valid since it will be used for SSB mapping which does not change dynamically.

	OPPO
	Agree

	DOCOMO
	Agree



Q2-2: Do you agree “a valid PRACH occasion” in Second part of the copied specification part (section 2.1 for case#1) should include all the valid PRACH occasions configured by RRC, not only the PRACH occasions which are left and not canceled by DCIs? 
	Company
	Reasons/ Comments

	Apple
	Please see our comment above. We think in “Second part”, a valid RO refers to a RO initially satisfying RRC conditions in 8.1 and in addition, not being cancelled by DCI.

	Samsung
	Agree

	CATT
	Agree. We think UE does not receive DL channel/signal in a valid RO regardless of whether PRACH transmission in the RO is cancelled or not.

	Qualcomm
	Agree

	Spreadtrum
	Agree

	Huawei
	Yes. See our explanation on Q2-1 and same as CATT.

	DOCOMO
	Agree



Q2-3: Just from the specification perspective, do you agree for a TDD carrier, it is possible that the tdd-UL-DL-ConfigurationCommon is not provided for a UE, then the valid RO can be on the flexible symbols? 
	Company
	Reasons/ Comments

	Spreadtrum
	Yes. 
Both with and without tdd-UL-DL-ConfigurationCommon, the valid RO can be on the flexible symbols, and a valid RO and Ngap need to avoid the collision with SSB. 

	Huawei
	yes 



Q2-4: Based on your views for Q2-1 ~ Q2-3, from the specification perspective, what is your preferred options for Case 1 for Rel-15?
· Option 1. the UE does not perform DL receptions, i.e., a valid PRACH occasion including Ngap symbols before the valid PRACH occasion is prioritized.
· Option 2. If the cancellation timeline is satisfied, UE neither performs transmission nor receives any DL signal/channels on the symbols overlapping with PRACH occasion; Otherwise, UE performs the PRACH transmission. 
· Option 3. the UE does not expect to detect a dynamic DCI indicating DL receptions on the symbols overlapping with the RACH occasions.
	Company
	Reasons/ Comments

	Apple
	Please see comments above. Opt 3 is against current spec. If cancellation timeline is met, there is no RO to begin with… Now whether UE can receive in that case (timeline is met) on the sub-set of symbols not RRC configured as UL, and dynamically indicated by DCI for DL reception, we think the answer is yes but we like to hear from other companies. 

	Samsung
	Option 2. We understand that this option may not efficient in some case but this is the UE behavior by current spec and optimization is not recommended at this stage.

	CATT
	Option 2.

	Qualcomm
	Option 2 reflects the current specification. Any change could lead to NBC.

	Spreadtrum
	We prefer no change to the specification for Rel-15. But it can be clarified and concluded what is the correct interpretation. 
We can support Option 1 for process. 

	Huawei
	Option 1 or Option 3. 

	OPPO
	Option 2

	DOCOMO
	Option 1
If there is no change to the specification, it should be clarified and concluded what is the correct interpretation.



Q2-5: Based on your views for Q2-1 ~ Q2-3, from the specification perspective, what is your preferred options for Case 1 for Rel-16?
· Option 1. The UE does not perform DL receptions, i.e., a valid PRACH occasion including Ngap symbols before the valid PRACH occasion is prioritized.
· Option 2. If the cancellation timeline is satisfied, UE neither performs transmission nor receives any DL signal/channels on the symbols overlapping with PRACH occasion; Otherwise, UE performs the PRACH transmission. 
· Option 3. The UE does not expect to detect a dynamic DCI indicating DL receptions on the symbols overlapping with the RACH occasions.
	Company
	Reasons/ Comments

	Apple
	Please see above

	Samsung
	Same as above

	CATT
	Option 2.

	Qualcomm
	Option 2 reflects the current specification. Any change could lead to NBC.

	Spreadtrum
	Option 1

	Huawei
	Option 1 or 3.
And if there is concern for doing this for R15, we think R16 should fix this with the CR.

	OPPO
	Option 2

	DOCOMO
	Option 1
If there is no change to the specification, it should be clarified and concluded what is the correct interpretation.



For Case#2 that there are resource overlapping between a valid PRACH occasion including Ngap symbols before the valid PRACH occasion and DL symbol(s) dynamically indicated by a DCI format 2_0, 
· It seems almost all the companies share the views that the intended UE behaviour is that the UE does not expect to detect a DCI format 2_0 with an SFI-index field value indicating the set of symbols of the slot as downlink. 

Some other points:
Ericsson provided one interpretation for current spec for case#2 that is “as downlink or flexible” cannot be simply interpreted as “as downlink” alone in the fourth copied specification part in this subclause. It implies following:
· only the “flexible” indicated by DCI format 2_0 in the Fourth part of the copied specification part can cancel the PRACH transmission if the cancellation timeline is met;
· the “downlink” indicated by DCI format 2_0 in the Fourth part of the copied specification part cannot cancel the PRACH transmission, it is an error case.
· Note that for case#1, some companies share the views that the “downlink” indicated by the DCI other than the DCI format 2_0 in the Second part of the copied specification part can cancel the PRACH transmission, if the cancellation timeline is met.
As observed from above, the PRACH collision handling is different 
· Between a DCI format indicating DL receptions of CSI-RS or PDSCH and DCI format 2_0 indicating downlink
· a DCI format indicating DL receptions of CSI-RS or PDSCH can cancel the PRACH transmission if the cancellation timeline is met; while UE does not expect a DCI format 2_0 indicating the symbols that overlapping with the valid RO is/are downlink
· Between a DCI format 2_0 indicating flexible and a DCI format 2_0 indicating downlink
· a DCI format 2_0 indicating flexible can cancel the PRACH transmission if the cancellation timeline is met; while UE does not expect a DCI format 2_0 indicating the symbols that overlapping with the valid RO is/are downlink.
In addition, for case#2, many companies input “similar views as for case#1”, while it is not clear whether they prefer the unified behavior for both case#1 and case#2, for Rel-15 and/or for Rel-16. 

Q2-6: Do you accept/prefer different or the same PRACH collision handling for the following for Rel-15? 
· Between a DCI format indicating DL receptions of CSI-RS or PDSCH and DCI format 2_0 indicating downlink
· Between a DCI format 2_0 indicating flexible and a DCI format 2_0 indicating downlink
	Company
	Reasons/ Comments

	Apple
	If UE is configured to monitor DCI 2_0, configured UL transmissions (including PRACH) are valid if UE detects a DCI 2_0 indicating all the set of symbols of the uplink configured transmission as UL. If UE misses the DCI 2_0, or DCI indicates a symbol within the set of symbols as DL or even Flexible, the configured UL grant is not valid. No difference on treating 2_0 and DCI indicating CSI-RS or DL reception… 

	Samsung
	We think that it is same issue

	CATT
	We think the observations above are what specified in the current specification and do not need to be changed.

	Qualcomm
	The observation is clearly specified in the spec. No change is necessary.

	Huawei
	Same to our response for case 1.



Q2-7: Do you accept/prefer different or the same PRACH collision handling for Rel-16?
· Between a DCI format indicating DL receptions of CSI-RS or PDSCH and DCI format 2_0 indicating downlink
· Between a DCI format 2_0 indicating flexible and a DCI format 2_0 indicating downlink
	Company
	Reasons/ Comments

	Apple
	See above

	Samsung
	Same as above

	CATT
	We think the observations above are what specified in the current specification and do not need to be changed.

	Qualcomm
	The observation is clearly specified in the spec. No change is necessary.



4. Email discussion outcome
Based on the discussions, different companies have different interpretations for the collision cases discussed in this document. Therefore, following was proposed to reflect the situation for Rel-15 considering the potential different UE implementations and leave some room to have an aligned UE behaviour for Rel-16: 
Proposed conclusion for Rel-15 to include the following interpretations:
For Rel-15 PRACH collision Case#1 mentioned in the R1-2102935, there are 3 different interpretations. 
· Interpretation 1: When the cancellation timeline is satisfied, the UE neither performs transmission nor receives any DL signal/channels on the symbols overlapping with PRACH occasion.
· Interpretation 2: When the cancellation timeline is satisfied, the UE cancels the PRACH transmission and receives the DL signal/channels on the symbols overlapping with PRACH occasion. 
· Interpretation 3: the UE performs PRACH transmission and does not perform the DL receptions. 
 For Rel-15 PRACH collision Case#2 mentioned in the R1-2102935, there are 2 different interpretations.
· Interpretation 1: 
· a DCI format 2_0 indicating flexible can cancel the PRACH transmission if the cancellation timeline is satisfied; 
· the UE does not expect a DCI format 2_0 indicating the symbols that overlapping with the valid RO is downlink.
· Interpretation 2: the same handling as for Case#1 for a DCI format 2_0 indicating the symbols that overlapping with the valid RO is downlink or flexible. 
 
Proposed WF for Rel-16, select one of the following options
· Option 1: For the PRACH collision Cases mentioned in the R1-2102935, adopt the above Interpretation 1 of the Rel-15 conclusion.  
· Supported by Samsung, CATT
· Option 2: Discuss further whether and how to have one aligned UE behavior for PRACH collision handling Rel-16. 
· Supported by Huawei

Samsung and CATT prefers to conclude only interpretation 1 for both Rel-15 and Rel-16.
Huawei prefers to include all the three interpretations to reflect the situation or without conclusion is fine for Rel-15; For Rel-16, we can continue the discussion on fixing the issue.
[bookmark: _GoBack]In the end, the CR was rejected for both Rel-15 and Rel-16, with the understanding that we will not discuss this issue in future for Rel-15 and Rel-16, although different companies have different interpretations for current spec on the PRACH collision cases mentioned in R1-2102935.
Appendix: TP
Case#1
TP for Rel-15 
	11.1	Slot configuration
<Irrelevant parts are omitted>
For operation on a single carrier in unpaired spectrum, if a UE is configured by higher layers to transmit SRS, or PUCCH, or PUSCH, or PRACH in a set of symbols of a slot and the UE detects a DCI format 1_0, DCI format 1_1, or DCI format 0_1 indicating to the UE to receive CSI-RS or PDSCH in a subset of symbols from the set of symbols, then 
-	the UE does not expect to cancel the transmission of the PUCCH or PUSCH or PRACH in the set of symbols if the first symbol in the set occurs within  relative to a last symbol of a CORESET where the UE detects the DCI format; 
-	otherwise, the UE cancels the PUCCH, or PUSCH, or PRACH transmission in the set of symbols. 
-	the UE does not expect to cancel the transmission of SRS in symbols from the subset of symbols that occur within  relative to a last symbol of CORESET where the UE detects the DCI format. The UE cancels the SRS transmission in remaining symbols from the subset of symbols.
	 is the PUSCH preparation time for the corresponding UE processing capability [6, TS38.214] assuming  and  corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH carrying the DCI format and the SCS configuration of the SRS, PUCCH, PUSCH or , where  corresponds to the SCS configuration of the PRACH if it is 15kHz or higher; otherwise 
<Irrelevant parts are omitted>



TP for Rel-16 
	11.1	Slot configuration
<Irrelevant parts are omitted>
For operation on a single carrier in unpaired spectrum, if a UE is configured by higher layers to transmit SRS, or PUCCH, or PUSCH, or PRACH in a set of symbols of a slot and the UE detects a DCI format indicating to the UE to receive CSI-RS or PDSCH in a subset of symbols from the set of symbols, then 
-	If the UE does not indicate the capability of [partialCancellation], the UE does not expect to cancel the transmission of the PUCCH or PUSCH or PRACH in the set of symbols if the first symbol in the set occurs within  relative to a last symbol of a CORESET where the UE detects the DCI format; otherwise, the UE cancels the PUCCH, or the PUSCH, or an actual repetition of the PUSCH [6, TS38.214], determined from Clauses 9 and 9.2.5 or Clause 6.1 of [6, TS38.214], or the PRACH transmission in the set of symbols.
-	If the UE indicates the capability of [partialCancellation], the UE does not expect to cancel the transmission of the PUCCH or PUSCH or PRACH in symbols from the set of symbols that occur within  relative to a last symbol of a CORESET where the UE detects the DCI format. The UE cancels the PUCCH, or the PUSCH, or an actual repetition of the PUSCH [6, TS 38.214], determined from Clauses 9 and 9.2.5 or Clause 6.1 of [6, TS 38.214], or the PRACH transmission in remaining symbols from the set of symbols.  
-	The UE does not expect to cancel the transmission of SRS in symbols from the subset of symbols that occur within  relative to a last symbol of a CORESET where the UE detects the DCI format. The UE cancels the SRS transmission in remaining symbols from the subset of symbols. 
	 is the PUSCH preparation time for the corresponding UE processing capability [6, TS 38.214] assuming  and  corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH carrying the DCI format and the SCS configuration of the SRS, PUCCH, PUSCH or , where  corresponds to the SCS configuration of the PRACH if it is 15kHz or higher; otherwise .
<Irrelevant parts are omitted>



Case#2
TP for Rel-15 
	11.1.1	UE procedure for determining slot format
<Irrelevant parts are omitted>
If a UE is configured by higher layers to transmit SRS, or PUCCH, or PUSCH, or PRACH in a set of symbols of a slot and the UE detects a DCI format 2_0 with a slot format value other than 255 that indicates a slot format with a subset of symbols from the set of symbols as downlink or flexible, or the UE detects a DCI format 1_0, DCI format 1_1, or DCI format 0_1 indicating to the UE to receive CSI-RS or PDSCH in a subset of symbols from the set of symbols, then 
-	the UE does not expect to cancel the transmission of the PUCCH or PUSCH or PRACH in the set of symbols if the first symbol in the set occurs within  relative to a last symbol of a CORESET where the UE detects the DCI format; 
-	otherwise, the UE cancels the PUCCH, or PUSCH, or PRACH transmission in the set of symbols. 
-	the UE does not expect to cancel the transmission of SRS in symbols from the subset of symbols that occur within  relative to a last symbol of CORESET where the UE detects the DCI format. The UE cancels the SRS transmission in remaining symbols from the subset of symbols.
	 is the PUSCH preparation time for the corresponding UE processing capability [6, TS38.214] assuming  and  corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH carrying the DCI format and the SCS configuration of the SRS, PUCCH, PUSCH or , where  corresponds to the SCS configuration of the PRACH if it is 15kHz or higher; otherwise 
<Irrelevant parts are omitted>



TP for Rel-16 
	11.1.1	UE procedure for determining slot format
<Irrelevant parts are omitted>
If a UE is configured by higher layers to transmit SRS, or PUCCH, or PUSCH, or PRACH in a set of symbols of a slot and the UE detects a DCI format 2_0 with a slot format value other than 255 that indicates a slot format with a subset of symbols from the set of symbols as downlink or flexible, or the UE detects a DCI format indicating to the UE to receive CSI-RS or PDSCH in a subset of symbols from the set of symbols, then 
-	If the UE does not indicate the capability of [partialCancellation], the UE does not expect to cancel the transmission of the PUCCH or PUSCH or PRACH in the set of symbols if the first symbol in the set occurs within  relative to a last symbol of a CORESET where the UE detects the DCI format; otherwise, the UE cancels the PUCCH, or the PUSCH, or an actual repetition of the PUSCH [6, TS38.214], determined from Clauses 9 and 9.2.5 or Clause 6.1 of [6, TS38.214], or the PRACH transmission in the set of symbols. 
-	If the UE indicates the capability of [partialCancellation], the UE does not expect to cancel the transmission of the PUCCH or PUSCH or PRACH in symbols from the set of symbols that occur within  relative to a last symbol of a CORESET where the UE detects the DCI format. The UE cancels the PUCCH, or the PUSCH, or an actual repetition of the PUSCH [6, TS 38.214], determined from Clauses 9 and 9.2.5 or Clause 6.1 of [6, TS 38.214], or the PRACH transmission in remaining symbols from the set of symbols.  
-	The UE does not expect to cancel the transmission of SRS in symbols from the subset of symbols that occur within  relative to a last symbol of a CORESET where the UE detects the DCI format. The UE cancels the SRS transmission in remaining symbols from the subset of symbols. 
	 is the PUSCH preparation time for the corresponding UE processing capability [6, TS 38.214] assuming  and  corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH carrying the DCI format and the SCS configuration of the SRS, PUCCH, PUSCH or , where  corresponds to the SCS configuration of the PRACH if it is 15kHz or higher; otherwise .
<Irrelevant parts are omitted>
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