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Introduction
This document addresses the following email discussion –
[100b-e-LTE-eMTC5-Use-of-LTE-control-channel-region-01] Email discussion on the following issues by 4/24 and corresponding TP (if any) by 4/30 – 
· Issue 3 (in R1-2002644): Clarification of “for other purposes” wording
· Whether “Use of LTE control channel region” can be combined with PUR
· Whether “MPDCCH improvement” can be combined with PUR
Issues and proposals
Issue 1: Clarification of “for other purposes” wording
In RAN1#100e, it was pointed out in [4] that, in section 6.4.1 of 36.211, it is unclear what is meant by “resource elements not reserved for other purposes” when the PDSCH is mapped onto the LTE control channel region. In RAN1#100bis-e, [2] agrees that a clarification may be useful and suggests also to clarify the text.
So far, there are two options to clarify the text in section 6.4.1 of 36.211–
Alt 1. “not reserved for cell-specific reference signals other purposes shall be in increasing order” proposed in [4]
Alt 2. “not reserved for other purposes (cell-specific reference signals, the core part of PBCH and synchronization signals) shall be in increasing order” proposed in [2]
	Company
	Comments

	ZTE
	We support Alt 1.
According to the description in 6.4.1 of 36.211 “Resource elements belonging to synchronization signals, the core part of PBCH, PBCH repetitions, or resource elements reserved for reference signals in the mapping operation of PBCH but not used for transmission of reference signals, shall be counted in the PDSCH mapping but not used for transmission of the PDSCH.”, the REs for the core part of PBCH and synchronization signals shall be counted in PDSCH mapping, we think ‘other purposes’ here means cell-specific reference signals only.

	Qualcomm
	We think “not reserved for other purpose” shall include not only CRS but also other signals/channels that are not used for legacy PDSCH. Therefore, CSI-RS shall be included also in Alt. 2. Alternatively, we think it may be better to separate the legacy mapping from LTE control region.  

	Ericsson
	We realize that a source of confusion as to whether Alt.1 or Alt.2 should apply, may arise from the fact that we are trying to modify the very basic and general resource element mapping defined for Rel.8 in section 6.3.5, and thereby it may not be clear what other conditions introduced in intermediate releases apply, e.g. in Section 6.4 and 6.4.1. 

We agree with Qualcomm it may be better to have the mapping to the LTE Control Channel region be specified only as an extension to the current spec, rather than replacing basic features. For example, one may consider a writing like:
-	If PDSCH transmission in the LTE control region is configured by higher layer parameter ce-dl-lte-control-region-config, after the initial the mapping of the PDSCH to resource elements  not reserved for other purposes shall be in increasing order of first the index  over the assigned physical resource blocks and then the index , starting from  in the first slot to the last OFDM symbol available for downlink transmission in the subframe has been performed, the mapping shall continue with resource elements  not reserved for cell-specific reference signals in increasing order of first the index  over the assigned physical resource blocks and then the index  startingthen from in the first slot to  in the first slot, where   is given by clause 7.1.6.4 of 3GPP TS 36.213 [4].

	ZTE
	Above TP example from Ericsson seems OK.

	Nokia, NSB
	We are fine with the above TP from Ericsson.



Issue 2: Whether “Use of LTE control channel region” can be combined with PUR
In [1], the issue of whether “use of LTE control channel region for MPDCCH and PDSCH” can be used with PUR was discussed. It was explained that the eNB would know of UE capability for this feature when configuring the UE for PUR. Therefore, there is no need to indicate whether this feature is enabled or not in PUR configuration.
As a result, it is proposed in [1] that if this feature is enabled, UE will assume that MPDCCH and PDSCH transmission related to PUR will use this feature.
Proposal 1: If use of LTE DL control region for PDSCH and MPDCCH is enabled, the UE capable of “use of LTE DL control region for DL transmission” feature always assumes LTE DL control region is used for PUR related DL transmissions.
	Company
	Comments

	ZTE
	The feature of use of LTE DL control region for PDSCH and MPDCCH is enabled by cell-specific signaling. Different from other DL transmissions in idle mode, for dedicated PUR in idle mode, MPDCCH/ PDSCH transmission in idle mode is unicast transmission to a dedicated UE. There is a need to clarify whether Rel-16 feature “use of LTE DL control region for DL transmission” can be used with PUR. If this feature can be enabled with PUR, does the PUR configuration need to include whether the feature is enabled or disabled? 
From our understanding, there is no need to include whether the feature is enabled or disabled in the PUR configuration. If “use of LTE DL control region for DL transmission” feature is enabled by eNB, the UE capable of “use of LTE DL control region for DL transmission” feature always assumes LTE DL control region is used for PUR related DL transmissions. No additional UE capability is needed.

	Qualcomm
	Our understanding is that current specification already allows for this. 
In TS 36.211
· If PDSCH transmission in the LTE control region is configured by higher layer parameter ce-dl-lte-control-region-config, the mapping to resource elements  not reserved for other purposes shall be in increasing order of first the index  over the assigned physical resource blocks and then the index , starting from  in the first slot to the last OFDM symbol available for downlink transmission in the subframe, then from in the first slot to  in the first slot, where   is given by clause 7.1.6.4 of 3GPP TS 36.213 [4].

According to TS 36.331, the higher layer parameter ce-dl-lte-control-region-config is configured by SIB1

SystemInformationBlockType1-v16xy-IEs ::= 	SEQUENCE {
	eDRX-Allowed-5GC-r16						ENUMERATED {true}		OPTIONAL,	-- Need OR
	bandwidthReducedAccessRelatedInfo-v16xy		SEQUENCE {
		transmissionInControlChRegion-r16			ENUMERATED {true}		OPTIONAL	-- Need OR
	}						OPTIONAL,	-- Cond BW-reduced
	plmn-IdentityList-v16xy						PLMN-IdentityList-v16xy		OPTIONAL,	-- Need OR
	nonCriticalExtension						SEQUENCE {}			OPTIONAL
}

So, as long as the configuration is enabled, this feature is enabled. In our view, the proposal is not needed

	Ericsson
	A UE can assume that LTE DL control region will be used if configured by the network regardless of UL transmission type. We see no reason why PUR would be treated as a special case, hence Proposal 1 is not needed. Based on this, we furthermore expect that no separate capability signaling is required for this combination.

	ZTE
	We agree that ce-dl-lte-control-region-config is configured by SIB1. But this feature is an optional capability of a UE. For broadcast transmission, as long as the feature is configured by SIB1, this feature is enabled. But for unicast transmission, whether to use this feature is based on the UE capability. Since PUR related transmission is unicast, we think there is a need to clarify whether feature of use of DL LTE control region needs to be enabled by PUR configuration. If companies think use of DL LTE control region is always enabled for PUR as long as this feature is configured by SIB1, it would be better to add a conclusion to clarify.

	Nokia, NSB
	Our view is that this is already supported, and as long as the feature is configured by SIB1, the UE can use it whether in PUR or not. Proposal 1 is therefore not needed.

	ZTE
	We agree with other companies that no spec impact is expected on this issue. However, since we had agreements/conclusions on all legacy related features used for PUR in RAN1 #99meeting, we think a clear conclusion on use of LTE DL control region feature (Rel-16) for PUR is beneficial.
	Agreement (RRC impact)  
When the UE supports the “2984 bits max UL TBS in 1.4 MHz in CE mode A” feature, the PUR configuration includes whether the feature is enabled or disabled. 
When the UE supports the “PUSCH sub-PRB allocation in CE mode A/B” feature, the PUR configuration includes whether the feature is enabled or disabled.
Conclusion: [No specification impact]
The following features cannot be enabled in the PUR configuration:
· Flexible starting PRB for PDSCH/PUSCH in CE mode A/B 
· 64QAM for non-repeated unicast PDSCH in CE mode A 
· New numbers of repetitions for PUSCH and modulation restrictions for PDSCH/PUSCH in CE mode A Feature
· 5 or 20 MHz max PDSCH/PUSCH channel bandwidths in CE mode A/B:
· Dynamic HARQ-ACK delay for HD-FDD in CE mode A
· HARQ-ACK bundling in HD-FDD in CE mode A
· 10 downlink HARQ processes in FDD in CE mode A
· Early PUSCH termination




	ZTE
	Our suggestion on the potential conclusion:
“Use of LTE control channel region” can be combined with PUR and this feature is enabled for PUR related DL transmissions if higher layer parameter transmissionInControlChRegion is configured. 


Issue 3: Whether “MPDCCH improvement” can be combined with PUR
This issue and description text are taken from the FL summary provided in [5].
As explained in [7], applying MPDCCH performance improvement to PUR can improve the detection performance of DCI for UL grant without additional UE complexity. For the UE with these two capabilities, MPDCCH performance improvement by using CRS can be used in PUR procedure.

To enable the use of MPDCCH performance improvement for PUR, the following are proposed:
Proposal 2: MPDCCH performance improvement by using CRS can be used in PUR procedure.
Proposal 3: Predefined mapping between DMRS and CRS ports should be used when MPDCCH performance improvement is configured for PUR.
Proposal 4: UE-specific parameter powerratio is added in PUR configurations if MPDCCH performance improvement is configured for PUR.
	Company
	Comments

	Qualcomm
	Our understanding is that current specification already allows for this. In TS 36.213:

 If a BL/CE UE is configured with higher layer parameter mpdcch-crs-localized-mapping-type set to ‘CSI-based’ or ‘Reciprocity-based’, and the MPDCCH-PRB-set [image: ] is configured for localized transmission […]

So, for IDLE mode the UE cannot be configured with this parameter, so none of the procedures in TS 36.213 apply.

For TS 36.211:
-	If mpdcch-crs-idle-config or mpdcch-crs-config is configured by higher layers, the relation between the MPDCCH and CRS antenna ports is defined as follows: […]
So, as long as the configuration in IDLE is enabled, this feature is enabled for PUR with predefined mapping. It is possible that some parts of the specification are missing, but it would be good if the proponents could point these out. As the proposal stands, P2/3 do not need to be agreed, since they are already supported by current spec, and P4 is an optimization that, in our view, is not needed.

	ZTE
	From current spec description “For Type1-MPDCCH common search space, Type1A-MPDCCH common search space, Type2-MPDCCH common search space and Type2A-MPDCCH common search space, distributed MPDCCH transmission is used.”, we can conclude common search spaces in idle mode use distributed MPDCCH transmission. But the spec does not define the MPDCCH transmission mode for PUR USS in idle mode. We think there is a need to clarify if both distributed and localized MPDCCH transmission can be used for PUR USS. If localized MPDCCH can be used for PUR USS, there is a need to discuss Proposal 3. If localized MPDCCH cannot be used for PUR USS, there is a need to add distributed MPDCCH transmission is used for PUR search space.
UE-specific parameter powerratio is configured for MPDCCH performance improvement in Connected mode. For MPDCCH performance improvement for PUR related transmission, we think there is a need to add parameter powerratio in UE-specific PUR configuration.

	Ericsson
	A UE can assume that MPDCCH DMRS and CRS mapping will be used if configured by the network regardless of UL transmission type. We see no reason why PUR would be treated as a special case. Based on this, we furthermore expect that no separate capability signaling is required for this combination.
However, in PUR, an idle mode UE uses the user specific search space in DL. This combination is not yet defined in the spec. For this case, CSI feedback will be impossible. Hence, we need to define that when monitoring PUR RNTI, only the predefined mapping may be used and only for distributed transmissions.
In conclusion, we support Proposal 3 but do not think Proposals 2 and 4 are needed.

	Nokia, NSB
	We think Proposal 2 is already supported in the specification and only Proposal 3 is needed to capture that only predefined mapping can be used for PUR.
We have no strong view for Proposal 4 but agree that this is an optimization and not strictly needed.

	Qualcomm
	Ok, from ZTE’s response the issue is to define the localized/distributed nature of MPDCCH (and whether this is configurable). I think we should go with distributed, since there is no CSI feedback. But, just to be clear, this has nothing to do with the MPDCCH-CRS improvements (is merely a PUR issue for MPDCCH configuration). Even if we allow for localized, in our view, the current spec defines the predefined mapping, since the CSI parameters are not configured.

	ZTE
	We agree this issue is somewhat on how MPDCCH performance improvement feature is used for PUR. 
If MPDCCH performance improvement feature is not enabled by CRS-ChEstMPDCCH-ConfigCommon carried in SIB2, UE-specific RRC signaling CRS-ChEstMPDCCH-ConfigDedicated can be used to enable MPDCCH performance improvement feature for unicast transmission in RRC-Connected mode. But PUR related DL transmission is unicast transmission in Idle mode, MPDCCH performance improvement for PUR cannot be enabled by ChEstMPDCCH-ConfigDedicated. We want to clarify if MPDCCH performance improvement feature for PUR can be enabled in PUR configuration. 

	Ericsson
	For the case where there is a difference between the configurations in Idle and Connected mode, we believe the Idle mode configuration applies for PUR related MPDCCH transmission, despite them being used for unicast transmission. This also implies distributed transmission, predefined mapping type, and any power offset configured in SIB. 

This is in line with the relevant RAN1 agreements, which pertain to configurations for Idle vs. Connected mode, and not with, e.g., broadcast vs. unicast. It is also in line with the current reading of the standard, in particular given the definition of the fields crs-ChEstMPDCCH-ConfigCommon and crs-ChEstMPDCCH-ConfigDedicated and the corresponding IEs in 36.331, see below.

If this feature (MPDCCH improvements) is not configured for Idle mode, then a UE cannot use the feature for PUR related MPDCCH transmissions, and it shall not be possible to enable the feature otherwise, e.g. in PUR configuration. Again, we believe this is already how the current specification should be interpreted, but it may be further clarified in, e.g., 36.213 that this applies also for USS with PUR RNTI. 

	RadioResourceConfigCommon field descriptions

	[…]

	crs-ChEstMPDCCH-ConfigCommon
Presence of this field indicates use of CRS for improving channel estimation on MPDCCH is enabled in RRC_IDLE and RRC_CONNECTED mode for UEs indicating support of ce-CRS-ChannelEstMPDCCH.



	RadioResourceConfigDedicated field descriptions

	crs-ChEstMPDCCH-ConfigDedicated
Presence of this field indicates use of CRS for improving channel estimation on MPDCCH is enabled in RRC_CONNECTED mode for UEs indicating support of ce-CRS-ChannelEstMPDCCH. If this field is absent, the field crs-ChEstMPDCCH-ConfigCommon in SystemInformationBlockType2 applies, if present.




	ZTE
	Our proposal on the 36.213 TP:
9.1.5	MPDCCH assignment procedure
<unchanged parts omitted>
For Type1-MPDCCH common search space, Type1A-MPDCCH common search space, Type2-MPDCCH common search space and Type2A-MPDCCH common search space, distributed MPDCCH transmission is used.
For MPDCCH UE-specific search space configured by PUR C-RNTI, distributed MPDCCH transmission is used.
<unchanged parts omitted>



Summary
The outcome of the email discussion is summarized below –
Issue 1: Clarification of “for other purposes” wording
It was agreed to clarify the text and the following TP was endorsed –
Text proposal for TS 36.211
---------------------------------------------- Text start -------------------------------------------------------
6.4.1	Physical downlink shared channel for BL/CE UEs
<Unchanged parts are omitted>
-	If PDSCH transmission in the LTE control region is configured by higher layer parameter ce-dl-lte-control-region-config, after the initial the mapping of the PDSCH to resource elements  not reserved for other purposes shall be in increasing order of first the index  over the assigned physical resource blocks and then the index , starting from  in the first slot to the last OFDM symbol available for downlink transmission in the subframe has been performed, the mapping shall continue with resource elements  not reserved for cell-specific reference signals in increasing order of first the index  over the assigned physical resource blocks and then the index  startingthen from in the first slot to  in the first slot, where   is given by clause 7.1.6.4 of 3GPP TS 36.213 [4].
<Unchanged parts are omitted>
-------------------------------------------------- Text end ----------------------------------------------------------
Issue 2: Whether “Use of LTE control channel region” can be combined with PUR
The following conclusion was reached –
· Use of LTE control region for PUR is enabled by parameter ce-dl-lte-control-region-config in SIB. No specification change is needed.
Issue 3: Whether “MPDCCH improvement” can be combined with PUR
[bookmark: _GoBack]The following conclusion was reached –
· MPDCCH improvement for PUR is enabled by parameter mpdcch-crs-idle-config in SIB. No specification change is needed.

Furthermore, it was agreed –
· Distributed MPDCCH transmission is used for UE-specific search space configured by PUR C-RNTI.

Based on the above agreement, the following TP was endorsed –
Text proposal for TS 36.213
---------------------------------------------- Text start -------------------------------------------------------
9.1.5	MPDCCH assignment procedure 
<Unchanged parts are omitted>
For Type1-MPDCCH common search space, Type1A-MPDCCH common search space, Type2-MPDCCH common search space and Type2A-MPDCCH common search space, distributed MPDCCH transmission is used.
For MPDCCH UE-specific search space configured by PUR C-RNTI, distributed MPDCCH transmission is used.
<Unchanged parts are omitted>
-------------------------------------------------- Text end ----------------------------------------------------------
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