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Introduction
This document proposes following: 
- to clarify the condition of DMRS for 10 symbol PDSCH. Note that the TP is updated from the previous one [1].
- to use group 0 as a default group right after RRC configuration for search space set switching.

Discussion
PDSCH DMRS shift of 10 symbol PDSCH
In this sub-clause, we discuss the maintenance for PDSCH DMRS and propose TP updated from [1].

In Rel-16, each duration of {2, …, 13} is supported for PDSCH mapping type B (normal CP) [2]. Consequently, DMRS for those durations are also specified. 
In DSS operation with numerology , PDSCH mapping type B can be on the symbols #4-13. DMRS for this PDSCH mapping is specified on the symbols #4, 8, 11 and then it can collide with the CRS for 4 CRS ports configuration in LTE non-MBSFN subframe. Figure 1 shows the DMRS and CRS position.

[image: ]
[bookmark: _Ref32226459]Figure 1: DMRS and CRS position

In order to avoid the collision between NR DMRS and LTE CRS, the procedure to shift DMRS is specified. When the collision happens, DMRS is shifted to the next symbol according to the current description.
	TS 38.211 V16.0.0 [3]
	7.4.1.1.2	Mapping to physical resources
…
For PDSCH mapping type B
…
-	if the higher-layer parameter lte-CRS-ToMatchAround or additionalLTE-CRS-ToMatchAroundList 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 or additionalLTE-CRS-ToMatchAroundList, then  shall be incremented by one in all slots.
…




The implementation is simplified to shift DMRS regardless of MBSFN or non-MBSFN subframe although there is no collision in MBSFN subframe. That’s why the agreement to shift DMRS in all slots was made in RAN1 #99.
	Agreement:
Resolve the FFS from the agreement in RAN1#98 as follows
· 
If the PDSCH duration  is 10 OFDM symbols for normal cyclic prefix, and if at least one of the DM-RS symbols corresponding to the PDSCH allocation collides with resources reserved for at least one of the symbols of a LTE CRS transmission, shall be incremented by 1
· The increment is applicable to all slots



However, the current specification has an inconsistency on the condition of the shift. As the description is based on "at least one PDSCH DM-RS symbol in the PDSCH allocation collides with a symbol containing resource elements...", when PDSCH allocation is no collision with CRS transmission, UE assumes DMRS is not shifted. But once the collision is found in PDSCH allocation, the UE has to assume DMRS in all slots is shifted regardless whether there is the collision or not. Besides, it is not described for the UE when DMRS shift stops as once collision with CRS transmission, the increment is applicable to all slots. It can be interpreted that this DMRS shift applied forever.

In order to resolve above issue, the description of collision should be judged by the semi-static parameters as it is applied to all slots. Specifically, we propose that the DMRS is shifted when all the conditions below are fulfilled:
· Higher layer parameter related to LTE CRS is configured
· PDSCH duration: 10
· Numerology: 
· Single symbol DMRS is configured
· PDSCH starting position: 4 (Note: this removal is the update from [1], reflecting the views from companies to avoid complexity increase).

[bookmark: TP_DMRS]Text Proposal for PDSCH DMRS shift of 10 symbol PDSCH to TS 38.211 in Rel-16:
	7.4.1.1.2	Mapping to physical resources
…
For PDSCH mapping type B
…
-	if the higher-layer parameter lte-CRS-ToMatchAround or additionalLTE-CRS-ToMatchAroundList is configured, the PDSCH duration  symbols for normal cyclic prefix, the subcarrier spacing configuration , single-symbol DM-RS is configured 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 or additionalLTE-CRS-ToMatchAroundList, then  shall be incremented by one in all slots.
…



Search space set group after RRC configuration
In 38.213 Clause 10.4, search space set switching is specified. However, the switching behaviour is described by assuming that UE has already monitored one of the groups of search space sets. It is undefined which search space set group UE should start with right after searchSpaceSwitchingGroupList-r16 is provided to UE. Therefore, we propose to specify a default group. In the current description of 38.213, search space sets with group index 0 should be understood as a default group, because when the time configured by searchSpaceSwitchingTimer-r16 expires or outside COT, search space sets with group index 0 will be monitored. Therefore, we propose to use group 0 as a default group right after RRC configuration for search space set switching. The text proposal to 38.213 is the following:

[bookmark: TP_SS]Text Proposal for Search space set group after RRC configuration to TS 38.211 in Rel-16:
	[bookmark: _Toc29894869][bookmark: _Toc29899168][bookmark: _Toc29899586][bookmark: _Toc29917315][bookmark: _Toc36498189]10.4  	Search space set switching
A UE can be provided a group index for a respective search space set by searchSpaceGroupIdList-r16 for PDCCH monitoring on a serving cell. If the UE is not provided searchSpaceGroupIdList-r16 for a search space set, the following procedures are not applicable for PDCCH monitoring according to the search space set.
If a UE is provided searchSpaceSwitchingGroupList-r16, indicating one or more groups of serving cells, the following procedures apply to all serving cells within each group; otherwise, the following procedures apply only to a serving cell for which the UE is provided searchSpaceGroupIdList-r16.
[bookmark: _Hlk32596865]If the UE is provided a group index by searchSpaceGroupIdList-r16 for PDCCH monitoring on a serving cell, and if the UE has not started to monitor PDCCH according to either search space sets with group index 0 or search space sets with group index 1, the UE starts monitoring PDCCH according to search space sets with group index 0 and does not monitor PDCCH according to search space sets with group index 1 on the serving cell.
…


[bookmark: _GoBack]
3. Conclusion
Text Proposal for PDSCH DMRS shift of 10 symbol PDSCH to TS 38.211 in Rel-16:
	7.4.1.1.2	Mapping to physical resources
…
For PDSCH mapping type B
…
-	if the higher-layer parameter lte-CRS-ToMatchAround or additionalLTE-CRS-ToMatchAroundList is configured, the PDSCH duration  symbols for normal cyclic prefix, the subcarrier spacing configuration , single-symbol DM-RS is configured 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 or additionalLTE-CRS-ToMatchAroundList, then  shall be incremented by one in all slots.
…



Text Proposal for Search space set group after RRC configuration to TS 38.211 in Rel-16:
	10.4  	Search space set switching
A UE can be provided a group index for a respective search space set by searchSpaceGroupIdList-r16 for PDCCH monitoring on a serving cell. If the UE is not provided searchSpaceGroupIdList-r16 for a search space set, the following procedures are not applicable for PDCCH monitoring according to the search space set.
If a UE is provided searchSpaceSwitchingGroupList-r16, indicating one or more groups of serving cells, the following procedures apply to all serving cells within each group; otherwise, the following procedures apply only to a serving cell for which the UE is provided searchSpaceGroupIdList-r16.
If the UE is provided a group index by searchSpaceGroupIdList-r16 for PDCCH monitoring on a serving cell, and if the UE has not started to monitor PDCCH according to either search space sets with group index 0 or search space sets with group index 1, the UE starts monitoring PDCCH according to search space sets with group index 0 and does not monitor PDCCH according to search space sets with group index 1 on the serving cell.
…
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