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In RAN1#114, a conclusion for a scheduling restriction of DSS was reached as follows: 
	Conclusion
RAN1 did not discuss the following cases and therefore,
· UE is not expected to handle these cases:
·   shall be incremented due to overlap of PDSCH DMRS with both PDCCH CORESET and LTE CRS
· After incrementing  due to overlap with LTE CRS, PDSCH DMRS overlaps with PDCCH CORESET
· Discuss in future meeting whether spec change is needed. If so which release



It is worth noting that the consensus above is not reflected in any specification yet. In this meeting, as a follow-up to capture the consensus into specification, two CRs [2][3] are proposed, as copied in Appendix.
Discussions 
Question 0: Please consider entering contact info below for the convenience of email contact and F2F discussions.
	Company
	Point(s) of contact
	Email address(es)

	Huawei, HiSilicon
	Frank Yi LONG
	frank.longyi@huawei.com

	Qualcomm
	Fred Takeda
	ktakeda@qti.qualcom.com

	Nokia
	Karri Ranta-aho
	Karri.Ranta-aho@nokia.com

	ZTE
	Xianghui Han
	han.xianghui@zte.com.cn

	Apple
	Ankit Bhamri
	a.bhamri@apple.com 

	Samsung
	Junyung YI
	Junyung.yi@samsung.com

	MTK
	James (CH) Hsieh
	CH.Hsieh@mediatek.com

	vivo
	Siqi Liu
	liusiqi@vivo.com

	NTT DOCOMO
	Hiroki Harada
	hiroki.harada.sv@nttdocomo.com

	
	
	



1st round:
Question 1-1: Whether the common understanding achieved in the conclusion above should be captured into RAN1 specification? If not, please elaborate a bit your concerns.
Companies’ views are welcome.
	Company
	View

	Huawei, HiSilicon
	Without capturing the conclusion into specification, it requires a UE capable of the DMRS shift to support the concerned configuration/scheduling cases, which unnecessarily increases UE implementation burden.

	Qualcomm
	With the conclusion, a UE is not expected to handle these cases. We think it is not very essential to capture the conclusion into the RAN1 spec.

	Nokia, NSB
	We don’t see the necessity of reflecting the conclusion in the RAN1 specifications, but do not have a strong objection either.

	ZTE
	The conclusion is sufficient. There is no need to capture all unexpected corner cases into spec, especially how to capture into spec also needs more discussion as in Q1-4. 

	Apple
	Although our preference is to capture the conclusion from RAN1#114 in specification as provided in our contribution, but if majority thinks there is no need, we are also fine with that

	Samsung
	We think the conclusion is sufficient without spec changes. We are wondering which benefits we can expect by capturing in the spec. Anyway, UE would operate based on the conclusion.

	MTK
	Support to capture the conclusion into the spec.

	vivo
	We think the conclusion is sufficient. 

	NTT DOCOMO
	We think the conclusion is basically sufficient and the reflecting the conclusion in the specification is not essential.



Question 1-2: If yes for Q1-1, whether to capture it from Rel-16 or from Rel-17
Companies’ views are welcome.
	Company
	View

	Huawei, HiSilicon
	Prefer Rel-16 changes because the cases were not discussed yet since Rel-16 and should be precluded from Rel-16. 

	Nokia, NSB
	If specifications are to be updated, we’d prefer taking the change to Rel-16.

	MTK
	R16.

	
	

	
	

	
	



Question 1-3: With the existing highlighted text below, to trigger a 1-symbol DMRS shifting, whether the starting symbol of 10-symbol NR PDSCH should be clarified to the fifth symbol in a slot only?
	-	if the higher-layer parameter lte-CRS-ToMatchAround, lte-CRS-PatternList1, or lte-CRS-PatternList2 is configured, the PDSCH duration  symbols for normal cyclic prefix, the subcarrier spacing configuration , single-symbol DM-RS is configured, and at least one PDSCH DM-RS symbol in the PDSCH allocation collides with a symbol containing resource elements as indicated by the higher-layer parameter lte-CRS-ToMatchAround, lte-CRS-PatternList1, or lte-CRS-PatternList2, then  shall be incremented by one in all slots.



Based on the existing text “then l ̅ shall be incremented by one in all slots”, the UE behavior for the following scheduling seems incorrect.
· Scheduling: if a UE is scheduled with two 10-symbol PDSCHs in two slots and the starting symbol is the fifth symbol for the first PDSCH but it is the forth symbol for the second PDSCH, 
· UE behaviors in current spec: the DMRS of the first PDSCH is shifted by 1 symbol and it results in a shift for all succeeding slots. However, the 1-symbol DMRS shift for the second PDSCH results in unnecessary collisions between LTE CRS and NR DMRS at the fifth symbol.
To avoid the unintended UE behavior as the example for the second PDSCH above, it seems necessary to clarify it. It is not allowed to schedule different starting symbol of 10-symbol PDSCH in different slots if any PDSCH triggers the 1-symbol DMRS shift.
Companies’ views are welcome.
	Company
	View

	Huawei, HiSilicon
	With the existing text “in all slots”, the starting symbol of 10-symbol PDSCH should be the same for all slots in case of 1-symbol DMRS shift due to LTE CRS.
The existing text “in all slots” was intentionally introduced to keep the same pattern of DMRS for both MBSFN subframes and non-MBSFN subframes, which is beneficial for UE implementation. Therefore, the existing text “in all slots” is correct and cannot be removed.

	Qualcomm
	We are open to add one more conclusion; however, we do not think spec changes are very essential at this stage.

	Nokia, NSB
	This is an interesting point. I think the intention was that for  symbols the DMRS location in relation to the PDSCH was the important factor, not the DMRS location within the slot. The assumption with DSS of course is that when the PDSCH is scheduled on a slot with LTE CRS then the PDSCH is placed so that the DMRS would not collide with the LTE CRS.

	ZTE
	Similar view as Qualcomm. 

	Apple
	We are open to discuss the point raised by Huawei here

	Samsung
	In our understanding, the yellow-highlighted part is mentioning the PDSCH repetitions, which have same starting point over multiple slot. 
	· if the higher-layer parameter lte-CRS-ToMatchAround, lte-CRS-PatternList1, or lte-CRS-PatternList2 is configured, the PDSCH duration  symbols for normal cyclic prefix, the subcarrier spacing configuration , single-symbol DM-RS is configured, and at least one PDSCH DM-RS symbol in the PDSCH allocation collides with a symbol containing resource elements as indicated by the higher-layer parameter lte-CRS-ToMatchAround, lte-CRS-PatternList1, or lte-CRS-PatternList2, then  shall be incremented by one in all slots.


Therefore, we don’t think spec changes are necessary. We are okay to hear opinions from other companies.

	MTK
	Support to do the clarification proposed from Huawei.

	Vivo
	For this issue, we are ok to have one more conclusion

	NTT DOCOMO
	We are open to have one more conclusion to clarify the point raised by Huawei.



Question 1-4: Which CR texts are preferred between [2] and [3]?
The CR texts can be found in Appendix.
Companies’ views are welcome.
	Company
	View

	Huawei, HiSilicon
	We prefer our proposed CR text in [2] for minimized text changes.
The reasons to minimize the text changes are copied below,
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Based on the conclusion above, the fifth symbol in a slot becomes the only possible starting symbol for a 10-symbol PDSCH with single DMRS symbol that could result in incremented  for LTE CRS, because of the following reasons,
· The starting symbol for a 10-symbol PDSCH that can overlap with LTE CRS is the first, the second and the fifth symbol in a slot.
· The first bullet of the conclusion above precludes the starting symbol from being the first or the second symbol in a slot.
Therefore, the first bullet of the conclusion is equivalent to restrict the starting symbol of the PDSCH to the fifth symbol.
Since the increment of   for LTE CRS collision is only 1 symbol, the second bullet of the conclusion is equivalent to no PDCCH symbol configured in the sixth symbol.
The additional reason to add “starting from the 5th symbol in a slot” is to preclude the following unintended UE behavior
· Based on the existing text “then  shall be incremented by one in all slots”, if a UE is scheduled with two 10-symbol PDSCHs in two slots and the starting symbol is the fifth symbol for the first PDSCH but it is the forth symbol for the second PDSCH, then it is OK that the PDSCH DMRS is shifted by 1 symbol for the first PDSCH but it is not OK that the DMRS for the second PDSCH is also shifted by 1 symbol which results in unnecessary collisions between LTE CRS and NR DMRS.
 
Furthermore, the reason to state “in all slots” in our proposed changes is the current spec text “then  shall be incremented by one in all slots” which means that once it is incremented in one slot due to collision then it impacts on all slots.


For the CR text in [3], we have some comments
· It seems not to preclude the following configuration where NR PDCCH at the forth symbol, NR PDSCH type B starting at the forth symbol as well and the LTE CRS at the fifth symbol. In this case, before the  is increased by LTE CRS collision, the NR PDSCH DMRS does not collide with NR PDCCH anymore because it is shifted to the fifth symbol due to NR PDCCH collision. In other words, it is not clear enough whether the text “before  is increased” in this bullet covers the increasement specified in the other bullet for NR PDCCH collision.

	Apple
	Based on the conclusion from RAN1#114, the proposed text in our contribution is sufficient to reflect the conclusion.
Regarding the issue raised by Huawei on specific scheduling cases, we can further discuss and see if additional conclusion is needed.
However, as we replied to Q1-1, we would also be fine if nothing is captures in the specs.

	MTK
	We prefer [2] while [3] also seems fine to us.

	
	

	
	

	
	




2nd round:
Question 2-1:  is the proposal below acceptable?
Based on offline discussions, most of companies prefer to have additional conclusion for the issue discussed in Question 1-3. Some companies require more time to check it including its potential spec impact. Since the additional conclusion has impact on the potential CR, it seems hard to conclude no spec change now, especially considering no company with strong concerns on a potential CR. Therefore, we could have the following proposal to update the previous conclusion and leave more time for companies to check its necessity of CR.
 
Proposal: update the previous conclusion with the following changes in red
Conclusion
RAN1 did not discuss the following cases and therefore,
· UE is not expected to handle these cases:
·   shall be incremented due to overlap of PDSCH DMRS with both PDCCH CORESET and LTE CRS
· After incrementing  due to overlap with LTE CRS, PDSCH DMRS overlaps with PDCCH CORESET
· The starting symbol of the 10-symbol PDSCH with incremented   for DMRS is other than the fifth symbol in a slot.
Discuss in future meeting whether spec change is needed. If so which release

Companies’ views are welcome.
	Company
	View

	MTK
	Support

	NTT DOCOMO
	We are ok with the update for the conclusion.
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Proposal: update the previous conclusion with the following changes in red
Conclusion
RAN1 did not discuss the following cases and therefore,
· For DSS, UE is not expected to handle these cases:
·   shall be incremented due to overlap of PDSCH DMRS with both PDCCH CORESET and LTE CRS
· After incrementing  due to overlap with LTE CRS, PDSCH DMRS overlaps with PDCCH CORESET
· The starting symbol of the 10-symbol PDSCH with incremented   for DMRS is other than the fifth symbol in a slot.
Discuss in future meeting whether spec change is needed. If so which release
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Appendix
CR texts in [2], TS 38.211, with the following clarification for the simplified text,
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Based on the conclusion above, the fifth symbol in a slot becomes the only possible starting symbol for a 10-symbol PDSCH with single DMRS symbol that could result in incremented  for LTE CRS, because of the following reasons,
· The starting symbol for a 10-symbol PDSCH that can overlap with LTE CRS is the first, the second and the fifth symbol in a slot.
· The first bullet of the conclusion above precludes the starting symbol from being the first or the second symbol in a slot.
Therefore, the first bullet of the conclusion is equivalent to restrict the starting symbol of the PDSCH to the fifth symbol.
Since the increment of   for LTE CRS collision is only 1 symbol, the second bullet of the conclusion is equivalent to no PDCCH symbol configured in the sixth symbol.
The additional reason to add “starting from the 5th symbol in a slot” is to preclude the following unintended UE behavior
· Based on the existing text “then  shall be incremented by one in all slots”, if a UE is scheduled with two 10-symbol PDSCHs in two slots and the starting symbol is the fifth symbol for the first PDSCH but it is the forth symbol for the second PDSCH, then it is OK that the PDSCH DMRS is shifted by 1 symbol for the first PDSCH but it is not OK that the DMRS for the second PDSCH is also shifted by 1 symbol which results in unnecessary collisions between LTE CRS and NR DMRS.
 
Furthermore, the reason to state “in all slots” in our proposed changes is the current spec text “then  shall be incremented by one in all slots” which means that once it is incremented in one slot due to collision then it impacts on all slots.

	7.4.1.1.2	Mapping to physical resources
< Unchanged parts are omitted >
For PDSCH mapping type B
< Unchanged parts are omitted >
-	if the higher-layer parameter lte-CRS-ToMatchAround, lte-CRS-PatternList1, or lte-CRS-PatternList2 is configured, the PDSCH duration  symbols starting from the 5th symbol in a slot for normal cyclic prefix, the subcarrier spacing configuration , single-symbol DM-RS is configured, and at least one PDSCH DM-RS symbol in the PDSCH allocation collides with a symbol containing resource elements as indicated by the higher-layer parameter lte-CRS-ToMatchAround, lte-CRS-PatternList1, or lte-CRS-PatternList2, then  shall be incremented by one in all slots, where the UE is not expected to be configured with a search space set associated with a CORESET in the 6th symbol in all slots.
The time-domain index  and the supported antenna ports  are given by Table 7.4.1.1.2-5 where 
-	single-symbol DM-RS is used if the higher-layer parameter maxLength in the DMRS-DownlinkConfig IE is not configured
-	single-symbol or double-symbol DM-RS is determined by the associated DCI if the higher-layer parameter maxLength in the DMRS-DownlinkConfig IE is equal to 'len2'.
< Unchanged parts are omitted >




CR texts in [3], TS 38.211,
Proposal 2: Introduce the following update to TS 38.211 to capture the conclusion from RAN1#114 on NR PDSCH DMRS collision with LTE CRS:

7.4.1.1.2	Mapping to physical resources
< Unchanged parts are omitted >
For PDSCH mapping type B
< Unchanged parts are omitted >
-	if the higher-layer parameter lte-CRS-ToMatchAround, lte-CRS-PatternList1, or lte-CRS-PatternList2 is configured, the PDSCH duration  symbols for normal cyclic prefix, the subcarrier spacing configuration , single-symbol DM-RS is configured, and at least one PDSCH DM-RS symbol in the PDSCH allocation collides with a symbol containing resource elements as indicated by the higher-layer parameter lte-CRS-ToMatchAround, lte-CRS-PatternList1, or lte-CRS-PatternList2, then  shall be incremented by one in all slots . and the UE is not expected to be configured with a search space set associated with a CORESET that 
-  collides with the symbol of the front-loaded DM-RS of the PDSCH allocation before  is incremented
-  collides with the symbol of the front-loaded DM-RS of the PDSCH allocation after  is incremented

The time-domain index  and the supported antenna ports  are given by Table 7.4.1.1.2-5 where 
-	single-symbol DM-RS is used if the higher-layer parameter maxLength in the DMRS-DownlinkConfig IE is not configured
-	single-symbol or double-symbol DM-RS is determined by the associated DCI if the higher-layer parameter maxLength in the DMRS-DownlinkConfig IE is equal to 'len2'.
< Unchanged parts are omitted >


 
image1.png
‘Symbol index |

2pontL7E Crs [N ] ] ]

sym0 [ om1 [ som2 [ sm3 [ sm4 [ sm5 [ sm6 [ om7 | sm8 [ ams [am10 |

- crs -

[C_JouRs

[ PoscH cata PDSCH Type B with 10 symbols JE—





