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1. Introduction
The document contains summary of maintenance issues and text proposals (TPs) on enhancements for HST-SFN deployment based on the following email thread assignment:

[109-e-R17-MIMO-06] Maintenance on HST (description of issues in R1-2205145) – Avik (Intel)
· Issues 1, 2, 8 and 9 by May 18
· Editorial Issue 11 by May 11

The summary of the preparation phase with description of issues can be found in R1-2205145. The following is the summary of high priority issues 1, 2, 8 and 9 and editorial 11 identified during the preparation phase. 
2. High Priority Issues
1. 
2. 
Issue 1 (Open)
This issue is for capturing agreements stating combination of SFN PDCCH scheme 1 and single-TRP PDSCH is supported, and the combination of SFN PDCCH TRP-based pre-compensation and single-TRP PDSCH is not supported. The following is the summary if issue 1 from the preparation phase.

Table 1 Summary of Issue 1
	#
	Issue (summary of CR proposal)
	Company inputs (if any)

	1. 
	In 38.214 Section 5.1, capture agreements stating combination of SFN PDCCH scheme 1 and single-TRP PDSCH is supported, and the combination of SFN PDCCH TRP-based pre-compensation and single-TRP PDSCH is not supported
· Alt-1: TP to capture related behavior in R1-2203506 (vivo), R1-2203302 (Spreadtrum)
· If a UE is configured with sfnSchemePdcch set to 'sfnSchemeA' for a DL BWP and activated with two TCI states by MAC CE, and the UE does not report its capability of [nonSfnPdsch-sfnPdcch], the UE does not expect to be indicated with one TCI state in a codepoint of the DCI field 'Transmission Configuration Indication' in DCI format 1_1/1_2. 
· If a UE is configured with sfnSchemePdcch set to 'sfnSchemeB' for a DL BWP and activated with two TCI states by MAC CE, the UE does not expect to be indicated with one TCI state in a codepoint of the DCI field 'Transmission Configuration Indication' in DCI format 1_1/1_2.
· Alt-2: TP to capture related behavior in R1-2204977 (Qualcomm)
· If a UE is configured with sfnSchemePdcch set to 'sfnSchemeA' for a DL BWP and CORESET is activated with two TCI states by MAC CE, and the UE does not report its capability of [nonSfnPdsch-sfnPdcch], the UE shall be configured with sfnSchemePdsch set to 'sfnSchemeA'.
· If a UE is configured with sfnSchemePdcch set to 'sfnSchemeB' for a DL BWP and CORESET is activated with two TCI states by MAC CE, the UE shall be configured with sfnSchemePdsch set to 'sfnSchemeB'.

FL Note: This issue was extensively discussed in the last meeting. Since the agreements do not seem to be reflected in current specification, it seems to be a valid issue. Companies can provide further inputs along with preference of TPs proposed in the alternatives.

	Alt-1:
· Support: vivo, Spreadtrum, Apple, OPPO, Huawei/HiSi, Ericsson, Xiaomi, ZTE, CATT, Samsung, DOCOMO, Lenovo
· Not Support:
Alt-2:
· Support: Qualcomm
· Not Support:




Round-1
Given the summary from the preparation phase, Alt-1 seems to be the super-majority view. Therefore, the following is the FL proposal for this round based on the TP provided in R1-2203506:

TP#1:
	[bookmark: _Hlk103610996]TS 38.214
5.1 UE procedure for receiving the physical downlink shared channel
< Unchanged parts are omitted >
When a UE is configured with higher layer parameter sfnSchemePdsch set to either 'sfnSchemeA' or 'sfnSchemeB' for a DL BWP and 
-	if the UE reports its capability of [dynamicSFN], the UE is indicated with one or two TCI state(s) in a codepoint of the DCI field 'Transmission Configuration Indication' in DCI format 1_1/1_2, or
-	otherwise, the UE is not expected to be indicated with one TCI state per any of TCI codepoint by MAC CE, and the UE is indicated with two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication' in DCI format 1_1/1_2, and
the UE procedure for receiving the PDSCH upon detection of a PDCCH follows clause 5.1 and the QCL assumption for the PDSCH as defined in clause 5.1.5.
When a UE is configured with both sfnSchemePdsch and sfnSchemePdcch, the UE shall expect that sfnSchemePdsch and sfnSchemePdcch are set to the same scheme, either 'sfnSchemeA' or 'sfnSchemeB'.
If a UE is configured with sfnSchemePdcch set to 'sfnSchemeA' for a DL BWP and activated with two TCI states by MAC CE, and the UE does not report its capability of [nonSfnPdsch-sfnPdcch], the UE does not expect to be indicated with one TCI state in a codepoint of the DCI field 'Transmission Configuration Indication' in DCI format 1_1/1_2. 
If a UE is configured with sfnSchemePdcch set to 'sfnSchemeB' for a DL BWP and activated with two TCI states by MAC CE, the UE does not expect to be indicated with one TCI state in a codepoint of the DCI field 'Transmission Configuration Indication' in DCI format 1_1/1_2.
< Unchanged parts are omitted >




	Company
	Comment

	Moderator
	This issue has been extensively discussed in the previous meeting and there was no consensus. The situation is clear in this meeting i.e., Alt-1 has super majority view, therefore the FL proposal is to agree to TP#1. Companies can provide views and further comments on TP#1

	OPPO
	Support Alt-1.

	Samsung
	Support Alt-1.

	Apple
	Support Alt-1

	Lenovo
	Support Alt-1 and proposed TP1.

	Xiaomi
	Support Alt-1

	ZTE
	Agree with TP#1.

	Nokia/NSB
	Support TP#1

	DOCOMO
	Support TP#1

	CATT
	Support TP#1

	vivo
	Support TP#1

	Huawei, HiSilicon
	Fine with proposed TP.

	QC
	Don’t support TP. 

We would like the supporting companies to provide response and clarification to these points/questions:

· Provide RAN1 agreement that support this TP language. 
· When UE is configured with SFN PDCCH and doesn’t support ‘nonSfnPdsch-sfnPdcch’, then what is the PDSCH scheme? Please consider the table below reflecting the supported SFN schemes.
· Clarify how this TP apply to the UE supporting dynamic switching between SFN PDSCH and single-TRP PDSCH.

	
	PDSCH

	
	Rel-15
	SFN scheme A
	SFN scheme B

	
    PDCCH
	Rel-15
	N/A
	Supported
	Supported

	
	SFN scheme A
	Supported 
	Supported
	No supported

	
	SFN scheme B
	Not support
	Not supported
	Supported




	LGE
	Fine with the TP

	Mod
	TP#1 seems to have super-majority support, but Qualcomm has raised some concerns and despite extensive discussions in the last meeting, we should try to address these concerns. 



Round-2
TP#1 is unchanged
	Company
	Comment

	Moderator
	@ALL: Please respond to the clarifications requested by Qualcomm in Round 1.

	Samsung
	For the case of SFN scheme A for PDCCH, the only difference between two Alts is as follows:
Alt1. the UE does not expect to be indicated with one TCI state in a codepoint of the DCI field 'Transmission Configuration Indication' in DCI format 1_1/1_2.
Alt2. the UE shall be configured with sfnSchemePdsch set to 'sfnSchemeA'

Since the combination of SFN PDCCH + Rel-16 mTRP scheme (requiring 2 TCI states) is not agreed, the wording in Alt1 “the UE does not expect to be indicated with one TCI state in a codepoint of the DCI field 'Transmission Configuration Indication' in DCI format 1_1/1_2.” can be interpreted as SFN PDSCH configuration, but the wording in Alt2 “the UE shall be configured with sfnSchemePdsch set to 'sfnSchemeA'” can include the meaning that the UE can be indicated by a codepoint of TCI state field with one or two TCI states. Since the UE is not capable of SFN PDCCH + single-TRP PDSCH (not report nonSfnPdsch-sfnPdcch), it implicitly means that the UE cannot operate dynamic switching between sTRP PDSCH and SFN PDSCH. Hence, it seems Alt1 is more accurate. Similar explanation can be applied to the case of SFN scheme B for PDCCH.

[QC] The two TCI states in the text can refer to any Rel-16 M-TRP PDSCH schemes (TDM/FDM/SDM). The RRC parameter of ‘sfnPDSCH’ should be configured to have clear specification of the PDSCH mode.



	vivo
	We try to answer the questions from QC.
1) Provide RAN1 agreement that support this TP language. 
For the first part:
Agreement
Support combination of Rel-17 SFN PDCCH scheme 1 and single-TRP PDSCH 
· This is optional UE feature
· Note: The support of such combination scheme is for URLLC use-case only.

For the second part:
There is no agreement achieved on combination of Rel-17 SFN PDCCH pre-compensation and single-TRP PDSCH, since this combination is not supported by many companies considering the use case in the previous meeting.

2) When UE is configured with SFN PDCCH and doesn’t support ‘nonSfnPdsch-sfnPdcch’, then what is the PDSCH scheme? Please consider the table below reflecting the supported SFN schemes.
In this case, PDSCH would be configured as sfnscheme A, but the key point is that sfnschemeA configured by RRC is not the only condition for the SFN PDSCH, the decisive condition is two TCI states. In other words, when sfnschemeA is configured for PDSCH by RRC, but only one TCI state is indicated by DCI 1_1/1_2, PDSCH would still work in STRP-based mode. Therefore, “the UE shall be configured with sfnSchemePdsch set to 'sfnSchemeA'” is not enough to restrict the combination when UE doesn’t support ‘nonSfnPdsch-sfnPdcch’

[QC] The RRC configuration is sufficient. Then, whether single-TCI state codepoint or two tci states codepoint is indicated in the DCI, it depends on UE capability of dynamic switching. Please refer to specification which complements the UE bevhaviour. 

	When a UE is configured with higher layer parameter sfnSchemePdsch set to either 'sfnSchemeA' or 'sfnSchemeB' for a DL BWP and 
   - if the UE reports its capability of [dynamicSFN], the UE is indicated with one or two TCI state(s) in a codepoint of the DCI field 'Transmission Configuration Indication' in DCI format 1_1/1_2, or 
  - otherwise, the UE is not expected to be indicated with one TCI state per any of TCI codepoint by MAC CE, and the UE is indicated with two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication' in DCI format 1_1/1_2, and



3) Clarify how this TP apply to the UE supporting dynamic switching between SFN PDSCH and single-TRP PDSCH.
When SFN PDCCH is configured and two TCI states are activated by MAC UE, if UE doesn’t support ‘nonSfnPdsch-sfnPdcch’, UE would only support the combination of SFN PDCCH scheme 1 and SFN PDSCH scheme 1. In this case, even if UE supports the dynamic switching, dynamic switching would not happen. 

For SFN PDCCH pre-compensation, since the combination of Rel-17 SFN PDCCH pre-compensation and single-TRP PDSCH is not supported, UE would only support the combination of Rel-17 SFN PDCCH pre-compensation and SFN PDSCH pre-compensation. In this case, even if UE supports the dynamic switching, dynamic switching would also not happen.

[QC] Which agreement that stats dynamic switching doesn’t happen for SFN PDCCH (scheme 1) + SFN PDSCH scheme 1. PDSCH MAC-CE can activate multiple TCI codepoints where some codepoint have single TCI states and other have two TCI states. DCI format 1_1 and 1_2 can indicate single TCI state codepoint. 


	Apple
	Our view is that Alt-1 is a stricter restriction compared to Alt-2 

In Alt-2, even we restrict sfnSchemePdsch to 'sfnSchemeA' or 'sfnSchemeB', there is still possibility for gNB to schedule Single-TRP (non-sfn) PDSCH by indicating in DCI a TCI codepoint activated with only one TCI state, subject to some other UE capability.

It really depends on how companies interpret the agreement whether it is at RRC level, RRC+MAC-CE level, or RRC+MAC-CE-DCI level

	QC
	Thanks vivo and Samsung for your replies! 
Please find some response embedded in the comments above.


As a compromise solution based on RAN1 agreements below in which SFN PDSCH is identified by RRC param and two TCI states indication by DCI, suggest a third alternative (Alt3)

Alt1. the UE does not expect to be indicated with one TCI state in a codepoint of the DCI field 'Transmission Configuration Indication' in DCI format 1_1/1_2.
Alt2. the UE shall be configured with sfnSchemePdsch set to 'sfnSchemeA'
Alt 3. The UE should be configured with sfnSchemePdsch set to 'sfnSchemeA' and indicated with two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication' in DCI format 1_1/1_2.

	Agreement
Scheme 1 for PDSCH is identified by
· New RRC parameter and the number of TCI states indicated by DCI
· FFS RRC configuration details, e.g., per BWP or per CC
FFS whether or not restriction to a single CDM group for DM-RS is also supported




When a UE is configured with both sfnSchemePdsch and sfnSchemePdcch, the UE shall expect that sfnSchemePdsch and sfnSchemePdcch are set to the same scheme, either 'sfnSchemeA' or 'sfnSchemeB'.
If a UE is configured with sfnSchemePdcch set to 'sfnSchemeA' for a DL BWP and activated with two TCI states by MAC CE, and the UE does not report its capability of [nonSfnPdsch-sfnPdcch], the UE should be configured with sfnSchemePdsch set to 'sfnSchemeA' and indicated with two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication' in DCI format 1_1/1_2. 
If a UE is configured with sfnSchemePdcch set to 'sfnSchemeB' for a DL BWP and activated with two TCI states by MAC CE, the UE should be configured with sfnSchemePdsch set to 'sfnSchemeB' and indicated with two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication' in DCI format 1_1/1_2.
< Unchanged parts are omitted >



	Moderator
	Thanks for the good discussion. At the current stage, 12 companies support Alt-1 and one company supports Alt-2. Since this TP addresses agreements that are not well captured in specification, I believe that we need to make an agreement in this meeting. Given the answers from Samsung, vivo and Qualcomm, I would like to check if Qualcomm’s proposed compromise is acceptable to companies. Round 3 proposal 1-1 is provided below for further discussion. 

If companies still prefer Alt-1, I will recommend Alt-1 to Chairman for email approval after Round 3 deadline. 



Round-3
Proposal 1-1: For TS38.214, downselect from the following alternative text proposals
· Alt-1: TP#1-1 
	TS 38.214
5.1 UE procedure for receiving the physical downlink shared channel
< Unchanged parts are omitted >
When a UE is configured with higher layer parameter sfnSchemePdsch set to either 'sfnSchemeA' or 'sfnSchemeB' for a DL BWP and 
-	if the UE reports its capability of [dynamicSFN], the UE is indicated with one or two TCI state(s) in a codepoint of the DCI field 'Transmission Configuration Indication' in DCI format 1_1/1_2, or
-	otherwise, the UE is not expected to be indicated with one TCI state per any of TCI codepoint by MAC CE, and the UE is indicated with two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication' in DCI format 1_1/1_2, and
the UE procedure for receiving the PDSCH upon detection of a PDCCH follows clause 5.1 and the QCL assumption for the PDSCH as defined in clause 5.1.5.
When a UE is configured with both sfnSchemePdsch and sfnSchemePdcch, the UE shall expect that sfnSchemePdsch and sfnSchemePdcch are set to the same scheme, either 'sfnSchemeA' or 'sfnSchemeB'.
If a UE is configured with sfnSchemePdcch set to 'sfnSchemeA' for a DL BWP and activated with two TCI states by MAC CE, and the UE does not report its capability of [nonSfnPdsch-sfnPdcch], the UE does not expect to be indicated with one TCI state in a codepoint of the DCI field 'Transmission Configuration Indication' in DCI format 1_1/1_2. 
If a UE is configured with sfnSchemePdcch set to 'sfnSchemeB' for a DL BWP and activated with two TCI states by MAC CE, the UE does not expect to be indicated with one TCI state in a codepoint of the DCI field 'Transmission Configuration Indication' in DCI format 1_1/1_2.
< Unchanged parts are omitted >



· Alt-1: TP#1-2
	TS 38.214
5.1 UE procedure for receiving the physical downlink shared channel
< Unchanged parts are omitted >
When a UE is configured with higher layer parameter sfnSchemePdsch set to either 'sfnSchemeA' or 'sfnSchemeB' for a DL BWP and 
-	if the UE reports its capability of [dynamicSFN], the UE is indicated with one or two TCI state(s) in a codepoint of the DCI field 'Transmission Configuration Indication' in DCI format 1_1/1_2, or
-	otherwise, the UE is not expected to be indicated with one TCI state per any of TCI codepoint by MAC CE, and the UE is indicated with two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication' in DCI format 1_1/1_2, and
the UE procedure for receiving the PDSCH upon detection of a PDCCH follows clause 5.1 and the QCL assumption for the PDSCH as defined in clause 5.1.5.
When a UE is configured with both sfnSchemePdsch and sfnSchemePdcch, the UE shall expect that sfnSchemePdsch and sfnSchemePdcch are set to the same scheme, either 'sfnSchemeA' or 'sfnSchemeB'.
If a UE is configured with sfnSchemePdcch set to 'sfnSchemeA' for a DL BWP and activated with two TCI states by MAC CE, and the UE does not report its capability of [nonSfnPdsch-sfnPdcch], the UE should be configured with sfnSchemePdsch set to 'sfnSchemeA' and indicated with two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication' in DCI format 1_1/1_2. 
If a UE is configured with sfnSchemePdcch set to 'sfnSchemeB' for a DL BWP and activated with two TCI states by MAC CE, the UE should be configured with sfnSchemePdsch set to 'sfnSchemeB' and indicated with two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication' in DCI format 1_1/1_2.
< Unchanged parts are omitted >










	Company
	Comment

	Moderator
	@ALL: Please check Proposal 1-1 and provide your input if Alt-2: TP#1-2 which is proposal from Qualcomm is acceptable to companies. 



Issue 2 (Closed)
The issue is for support of dynamic switching of sTRP and SFN scheme for PDSCH when PDCCH is not configured with SFN. The summary of Issue 2 from preparation phase is provided in Table 2. 

Table 2 Summary of Issue 2
	#
	Issue (summary of CR proposal)
	Company inputs (if any)

	2. 
	UE not capable of sTRP / SFN dynamic switching
· Alt-1: When SFN is configured for PDSCH and not configured for PDCCH, dynamic switching between single TRP and SFN should be supported
· Alt-2: When SFN is configured for PDSCH and not configured for PDCCH, TCI field may be present in DCI formats 1_1 and 1_2 for a UE that is not capable of dynamic switching

FL Note: This issue was extensively discussed in the last meeting with no conclusion. Initial FL assessment is that this may be an essential issue for Rel-17. Companies can provide input if they think otherwise. 

	Alt-1
· Support: ZTE, Huawei/HiSi, Ericsson, ZTE, DOCOMO
· Not Support: QC, Samsung
Alt-2
· Support: Lenovo, Apple, OPPO, Xiaomi, LGE, CATT, vivo, Spreadtrum
· Not Support: QC, Samsung




Round-1
Based on the inputs in the preparation phase, the following alternatives are proposed and inputs from companies are invited for down selection of the alternatives. Alt-1 and Alt-2 are based on the alternatives in Table 2 and Alt-3 is based on inputs from Qualcomm and Samsung who did not agree with either alternative.

Proposal#2
When SFN is configured for PDSCH and not configured for PDCCH
· Alt-1: Dynamic switching between single-TRP and SFN should be supported
· Alt-2: Support of dynamic switching between single-TRP and SFN is based on UE capability and TCI field may be present in DCI formats 1_1 and 1_2 for a UE that is not capable of dynamic switching
· Alt-3: Support of dynamic switching between single-TRP and SFN is based on UE capability and is independent of SFN configuration of PDCCH

	Company
	Comment

	Moderator
	Alt-1 and Alt-2 are based on the alternatives in Table 2 and Alt-3 is based on inputs from Qualcomm and Samsung who did not agree with either alternative and suggested that dynamic switching between sTRP and SFN should not depend on the SFN configuration of PDCCH. This issue can benefit from further discussion. Once the alternatives are down-selected, an appropriate TP will be further discussed.

	OPPO
	Support Alt-2.

	Samsung
	Support Alt-3. We think that discussing a further condition on dynamic switching is not appropriate in the maintenance phase.
[Mod: Based on current inputs, since SFN PDSCH + single TRP PDCCH is agreed and dynamic switching between single TRP and SFN as UE capability is also agreed, my understanding is that Alt-3 will be the default option and up to gNB implementation if no consensus can be reached. Check reply from DOCOMO].

	Apple
	Support Alt-3

	Lenovo
	Prefer Alt-2.

	Xiaomi
	Prefer Alt-2. Not clear about the meaning of Alt -3.

	ZTE
	Support Alt-1. 

For Alt-2, if UE is not capable of dynamic switching, maybe only one codepoint is activated with two TCI states, in such case there is no TCI field in DCI based on Rel-16 rule, so we think no need to make such restriction that TCI field should be present in DCI format 1_1 and 1_2 in such case.
[Mod: this is a valid point. We can update the condition of Alt-2 to state that TCI field should be present in the DCI for the case when more that one TCI codepoint is activated with two TCI states]
For Alt-3, if UE is indicated by DCI format 1_0, single-TRP based PDSCH transmission should be supported for Rel-16, so we think dynamic switching should always be supported for PDSCH scheduled in DCI format 1_0 by default. For DCI format 1_1 and 1_2, dynamic switching should be supported based on UE capability.
[Mod: Check my response to Samsung and response from DOCOMO below]

	Nokia/NSB
	Support Alt1. Please clarify Alt-3, we cannot understand the operation. 
[Mod: Alt-3 was meant to capture input from Samsung and Qualcomm in initial rounds, but based on my reply to Samsung, input from DOCOMO and my assessment at the end of the table, it may not be required]

	DOCOMO
	Support Alt1.
For Alt.2, we agree with ZTE.
For Alt.3, for UE not capable of dynamic switching, is it the intention that gNB should configure TCI state field for DCI format 1_1/1_2, where all TCI codepoints have the two TCI states. If so, it should be up to gNB implementation, and we don’t need to agree Alt.3 in RAN1.
[Mod: This is a valid point. Alt-3 may not be needed. In my understanding, Alt-3 is a default option if no consensus can be reached.]

	CATT
	We prefer Alt 2. 
For Alt 1, if UE not capable of sTRP / SFN dynamic switching, does it mean that the combination of SFN-ed PDSCH and non-SFN PDCCH always cannot be configured? Based the agreement in the previous meetings, the combination of SFN-ed PDSCH and non-SFN PDCCH was already supported without UE capability of sTRP / SFN dynamic switching. If we misunderstanding this alternative, please clarify it.
[Mod: This is a valid point. My understanding also the same. Revised Proposal#2 reflects this]

	vivo
	We prefer Alt 2.
Additionally, it seems the condition “the scheduling offset is equal or larger than threshold timeDurationForQCL if applicable” is missed in the main bullet.
[Mod: This condition has been included in revised Proposal#2]

	Huawei, HiSilicon
	We prefer Alt 1. As mentioned by ZTE, Alt 2 missed the case if only one codepoint is configured. Alt 3 would requires some complicated discussion on default beams, which should be avoided at this stage.

	QC
	Support Alt 3.
It was agreed that for sfnPDSCH + nonSFNpdcch that TCI field is always present in the DCI. If UE supports dynamic switching, the TCI codepoint could indicate either single TCI states or two TCI states. If UE doesn’t support dynamic switching, then UE doesn’t expect single TCI state codepoint. 

Alt 3 is the default behavior based on current specification that describes UE dynamic switching only based on SFN PDSCH configuration. 
[Mod: This is also my understanding, hence if we do not reach consensus, Alt-3 is default and may not need any agreement]
	38.214 – clause 5.1
…..
When a UE is configured with higher layer parameter sfnSchemePdsch set to either 'sfnSchemeA' or 'sfnSchemeB' for a DL BWP and 
     - if the UE reports its capability of [dynamicSFN], the UE is indicated with one or two TCI state(s) in a codepoint of the DCI field 'Transmission Configuration Indication' in DCI format 1_1/1_2, or 
     - otherwise, the UE is not expected to be indicated with one TCI state per any of TCI codepoint by MAC CE, and the UE is indicated with two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication' in DCI format 1_1/1_2, and

38.214 – clause 5.1.5
….
When a UE is configured with sfnSchemePdsch and sfnSchemePdcch is not configured, when scheduled by DCI format 1_1/1_2, if the time offset between the reception of the DL DCI and the corresponding PDSCH of a serving cell is equal to or greater than a threshold timeDurationForQCL if applicable, the UE shall expect TCI field present.


	




	LGE
	Alt2 or Alt3 is preferred.

	Moderator
	Based on feedback, the current situation is as follows:
Alt-1 (6): ZTE, Nokia/NSB, DOCOMO, Huawei/HiSi
Alt-2 (6): vivo, OPPO, Lenovo, Xiaomi, CATT, LGE
Alt-3 (4): Apple, Samsung, QC, LGE

Alt-1: since dynamic switching between sTRP and SFN is agreed as UE optional and support of SFN PDSCH + single TRP PDDCH is also agreed, Alt-1 implies that UEs not capable of supporting dynamic switching would not be able to support SFN PDSCH + single TRP PDCCH. The comment from CATT is valid and proponents of Alt-1 are encouraged to clarify if this understanding is correct i.e., Alt-1 places an additional restriction for UEs not capable of dynamic switching.

Alt-2: Comment from ZTE is valid and TCI field in DCI 1_1/1_2 should be present for the case when more than one TCI codepoint is activated with two TCI states. 
+
Alt-3: This was meant to capture the comment from Samsung and Qualcomm in the first round. However, comment from DOCOMO is valid i.e., for UEs not capable of dynamic switching, it is up to gNB to ensure all TCI codepoints have two TCI states. Since dynamic switching has already been agreed, Alt-3 in current form does not need to be agreed. 

Considering the inputs, it seems better to revert the formulation of Proposal#2 to the original one from preparation phase i.e., the case under discussion should be for UEs not capable of dynamic switching between sTRP and SFN and the following modified proposal is provided for further comments

Proposal#2-1
For scheduling offset equal to or larger than threshold timeDurationForQCL, if applicable, for a UE that is not capable of dynamic switching between single TRP and SFN
· Alt-1: SFN PDSCH + single TRP PDCCH is not supported
· Alt-2: For SFN PDSCH + single TRP PDCCH, the TCI field should be present in DCI formats 1_1/1_2 when more than one TCI codepoint is activated with two TCI states
· Note: for UE not capable of dynamic switching between sTRP and SFN, it does not expect to be activated by MAC-CE with single TCI state for any TCI codepoint 



Round-2
Proposal#2-1
For scheduling offset equal to or larger than threshold timeDurationForQCL, if applicable, for a UE that is not capable of dynamic switching between single TRP and SFN
· Alt-1: SFN PDSCH + single TRP PDCCH is not supported
· Alt-2: For SFN PDSCH + single TRP PDCCH, the TCI field should be present in DCI formats 1_1/1_2 when more than one TCI codepoint is activated with two TCI states
· Note: for UE not capable of dynamic switching between sTRP and SFN, it does not expect to be activated by MAC-CE with single TCI state for any TCI codepoint

	Company
	Comment

	Moderator
	@ALL: Please provide further inputs on:
· Proposal#2-1
· Additionally, it is my understanding that if no consensus can be reached, Alt-3 is the default option and may not need any agreement.  

	Samsung
	Thank moderator for kind explanation. We have same understanding with moderator that if we do not have any consensus, Alt.3 in above is a default option, that is why we said that no more restriction on dynamic switching is needed. UE’s dynamic switching is only based on the configuration of SFN PDSCH. Hence, we do not support the proposal 2-1 and prefer to close the discussion.

	Ericsson
	The agreement on dynamic switching is only related to DCI 1_1/1_2, not DCI 1_0. We have never agreed on including DCI 1_0 into the dynamic switch discussion. We don’t support proposal 2-1 Alt-1.
Agreement
UE is not expected to be indicated by MAC CE with single TCI state per any of TCI codepoint , if UE is configured with scheme 1 PDSCH by RRC , but not capable to support dynamic switching between scheme 1 and single-TRP by TCI state field in DCI Format 1_1/1_2.


For Alt-2. We have this agreement from 108e meeting , maybe the purpose is the address the FFS part. We are open for discussion.
Agreement
When SFN is configured for PDSCH and not configured for PDCCH, TCI field should be always present in DCI formats 1_1 and 1_2 for SFN PDSCH transmission with scheduling offset larger than threshold timeDurationForQCL if applicable
· FFS whether the above assumption is applicable for UE not capable of dynamic switching 


	ZTE
	Technically, two cases are missing in proposal#2-1. One is PDSCH scheduled by DCI format 1_0 and the other is PDSCH scheduled by DCI format 1_1/1_2 without TCI field. Overall, these two cases deviate from the condition that UE does not support dynamic switching between STRP and SFN, then these can be seen as error cases and captured by Alt-1. For Alt-2, it is correct to capture the case when PDSCH scheduled by DCI format 1_1/1_2 with TCI field. Hence we proposal the following update for companies to further check:
Updated Proposal#2-1
For scheduling offset equal to or larger than threshold timeDurationForQCL, if applicable, for a UE that is not capable of dynamic switching between single TRP and SFN
· Alt-1: For DCI format 1_0 or no TCI field in DCI format 1_1/1_2 when only one TCI codepoint is activated, SFN PDSCH + single TRP PDCCH is not supported
· Alt-2: For DCI format 1_1/1_2 with SFN PDSCH + single TRP PDCCH, the TCI field should be present in DCI formats 1_1/1_2 when more than one TCI codepoint is activated with two TCI states, SFN PDSCH + single TRP PDCCH is support
· Note: for UE not capable of dynamic switching between sTRP and SFN, it does not expect to be activated by MAC-CE with single TCI state for any TCI codepoint

For clarification, the case mentioned above of “DCI format 1_0 and UE does not support dynamic switching between STRP and SFN” corresponds to the following agreement.
	Agreement
For PDSCH reception scheduled by DCI format 1_0, [1_1 and 1_2], if the time offset between the reception of the DL DCI and the corresponding PDSCH is equal or larger than the threshold timeDurationForQCL 
· Support configuration when there is no TCI field in the DCI scheduling PDSCH
· UE applies the state(s) of the scheduling CORESET when receiving the PDSCH 
· if there are two active TCI states for the CORESET, UE applies the both QCL assumption of the CORESET that schedules the PDSCH when receiving the PDSCH 
· otherwise, UE applies the one active TCI state of the CORESET when receiving the PDSCH
· FFS if the time offset between the reception of the DL DCI and the corresponding PDSCH is smaller than the threshold timeDurationForQCL
This is a UE optional feature.




If no consensus on this issue, Alt-1 in proposal#2-1 is the simplest way to address it, that is the assumption of this issue is an error case. We can compromise to accept Alt-1 only to end this discussion.

	vivo
	In principle, we share the similar view with ZTE for DCI 1_0, since there is no TCI field in it. Besides, this proposal is for scheduling offset equal to or larger than threshold timeDurationForQCL rather smaller than threshold timeDurationForQCL, thus the default TCI doesn’t depend on the TCI codepoint activated by MAC CE. Even if only one TCI state is activated, TCI field would be present in DCI 1_1/1_2 if tci-PresentInDCI is enabled. 
Therefore, we suggest the following update:
Updated Proposal#2-1
For scheduling offset equal to or larger than threshold timeDurationForQCL, if applicable, for a UE that is not capable of dynamic switching between single TRP and SFN
· If PDSCH is scheduled by DCI format 1_0, SFN PDSCH + single TRP PDCCH is not supported
· For SFN PDSCH + single TRP PDCCH, the TCI field should be present in DCI formats 1_1/1_2 scheduling the PDSCH when more than one TCI codepoint is activated with two TCI states
· Note: for UE not capable of dynamic switching between sTRP and SFN, it does not expect to be activated by MAC-CE with single TCI state for any TCI codepoint

	Apple
	No clarification is needed. Default beam for fall back DCI is specified, the specification is clear. 

	Lenovo
	We prefer the original Alt 2 that TCI field may be present in DCI formats 1_1 and 1_2. When TCI field is not present, the default TCI state may be applied. But we can accept Alt 3 if majority is fine.

	QC
	Don’t support either Alternatives. Current specification (Alt 3) is sufficient. 

	Moderator
	Thanks for the good discussion. At the current stage, it seems like no consensus is possible to further support Issue 2. So, I recommend we close this discussion. Note that this is the second meeting running where this issue has been discussed with no consensus.  



Issue 8 (Closed)
Issue 8 is for TCI state assumption for CORESETs associates with CSS Type 0/0A/1/2. The summary from preparation phase is provided in Table 3. 

Table 3 Summary of Issue 8
	#
	Issue (summary of CR proposal)
	Company inputs (if any)

	8.
	SFN for CORESETS associated with CSS Type 0/0A/1/2
· Alt-1:  UE doesn’t expect PDCCH candidates in CSS type 0/0A/1/2 to be associated with CORESET activated with two TCI states.
· Alt-2: Apply only the first TCI state for PDCCH reception 
· Alt-3: Apply both TCI states for PDCCH reception
FL Note: This issue was extensively discussed in previous meetings with no consensus. Companies can provide further inputs. Please also provide inputs on alternatives listed

	Alt-1:
· Support: Qualcomm, OPPO
· Not Support:
Alt-2:
· Support: vivo, Nokia/NSB, Lenovo, OPPO, Huawei/HiSi, LGE, Samsung, DOCOMO
· Not Support:
Alt-3:
· Support: ZTE
· Not Support:




Round-1
Based on the discussion in the preparation phase, the majority view is to support Alt-2, i.e., apply only the first TCI state for PDCCH reception and the first round FL proposal is as follows:

Proposal#3
A CORESET activated with two TCI states can be associated with CSS Type 0/0A/1/2 and the first TCI state is applied for PDCCH reception.

	Company
	Comment

	Moderator
	This issue was extensively discussed in the last meeting without consensus so the FL proposal for the first round is to adopt the majority view. Companies are encouraged to provide their views and a TP can be discussed in later rounds

	OPPO
	We prefer Alt-2 which is majority. 

	Samsung
	Support Alt-2.

	Apple
	Support Alt-3, this is assuming UE already supports SFN PDCCH 
But we do not think we need to discuss this issue at all. 
TCI is configured per CORESET, there is no need to discuss TCI configuration based on Search Space. If we would like to introduce Search Space based TCI configuration, we need to consider a clean/explicit design instead of the proposed default/implicit design. 

	Lenovo
	Support Proposal#3

	Xiaomi
	Fine with Proposal#3

	ZTE
	Support Alt-3.

According to proposal#3, it restricts only one beam can be received for CSS if the CCE of USS and CSS type 0/0A/2 are overlapped, and then the robustness of CSS will be lower than USS, which is not in line with Rel-16 related design and also deviates from Rel-17 FeMIMO WID. Basically, if CORESET#0 is configured with two TCI states, it is natural that the UE can receive the two beams for both USS and CSS.

	Nokia/NSB
	Support Alt 2. 

	DOCOMO
	Support Alt.2.

	CATT
	Support Alt-3.

	vivo
	Support proposal #3.  

	Huawei, HiSilicon
	Support the proposal.

	QC
	Although Alt 3 makes more sense when SFN PDCCH is configured, however, there is no guarantee that gNB will activate CORESET#0 with two TCI states. This means that UE needs to support two different behaviors for common PDCCH based on the corresponding CORESET state(s). 
Then, to keep a consistent UE behavior, Alt 1 or Alt 2 makes sense. 

	LGE
	Support the proposal.

	Mod
	Based on current inputs, the current proposal still seems to be majority opinion. Additionally, one reason for treating CORESET#0 separately is that RAN2 LS reply in the last meeting stated that CORESET#0 can be configured with two TCI states, but this has not been agreed/clarified for CORESETs other than CORESET#0 which are associated with CSS Type 0/0A/1/2.  To make the proposal clearer, the following modification is proposed
Modified Proposal#3
For a CORESET, other than CORESET#0, activated with two TCI states and associated with CSS Type 0/0A/1/2, the first TCI state is applied for PDCCH reception.



Round-2
Proposal#3-1
For a CORESET, other than CORESET#0, activated with two TCI states and associated with CSS Type 0/0A/1/2, the first TCI state is applied for PDCCH reception.
	Company
	Comment

	Moderator
	@ALL: Please provide further inputs on:
· Proposal#3-1
· Additionally, it would be good if companies can clarify what would be the option if no consensus can be reached. In this case, is Alt-3 the default option and is this supported by current specification?

	Samsung
	Support proposal 3-1.

	Ericsson
	Support. 

	LGE
	Support the proposal

	ZTE
	Do not support proposal#3-1. We fail to see the reason to penalize CSS Type 0/0A/1/2 if SFN scheme is configured, where common PDCCH is carried but acts lower reliability than USS reception, that deviates from Rel-16 legacy design as well as Rel-17 WID. Moreover, note that CSS type 0/0A/1/2 corresponds to DCI format 1_0 based scheduling, and we have endorsed some agreements for DCI format 1_0 associated with SFN scheme regardless of search space type, UE should be able to use SFN scheme regardless of unicast or broadcast if gNB would like to do so. If it may be UE complex to support this functionality, we can be fine to support CSS 0/0A/1/2 activated with two TCI states as UE optional, and reuse the proposal we raised in previous meeting as follows for companies to further check:
Updated Proposal#3-1
If PDCCH candidates in CSS 0/0A/1/2 are associated with CORESET, other than CORESET#0,  that activated with two TCI states, both TCI states are applied for the CSS reception
Note: whether to support this feature can be UE optional.

	vivo
	Support the proposal.
We understand ZTE’s view on the robustness of CSS, but it is more important to keep compatible with legacy UE, since the broadcast information is transmitted for all UEs in the serving cell.
We would like to mention that two TCI states are not only associated with spatial beams in FR2, but also effects the performance of channel estimation based on DMRS with the delay and Doppler information tracked by TRS in FR1. If both TCI states are applied for the CSS reception, it is difficult for legacy UE indicated with one TCI state (associated with one TRS) to receipt the broadcast information transmitted in SFN manner. The evaluation results have been shown in our tdoc that the performance would be degraded when legacy UE receives the SFN information. 
Besides, as we mentioned in Round-1, we should be careful about the effect on the spec, such as monitoring PDCCH for SI and msg2 triggered by PDCCH order. For instance, if both TCI states are applied for the CSS reception, in the case that the PDCCH with RA-RNTI is transmitted in a CFRA procedure triggered by a PDCCH order, both the PDCCH and PDCCH order would be transmitted in SFN manner. However, MTRP PDCCH for RACH is nor agreed in item 8.1.2.1, it is better to align with the conclusion in item 8.1.2.1.

	Apple
	We do not agree with the proposal
TCI state is agreed to be configured per CORESET, not per search space. There is no need for this type of design.

	Lenovo
	Support proposal 3-1.

	QC
	Support

	Moderator
	Thanks for the good discussion. At the current stage, there are at least two companies which do not support this proposal. So, I recommend we close this discussion. Note that this is the second meeting running where this issue has been discussed with no consensus.  



Issue 9 (Closed)
This issue is for TCI state assumption of CORESET#0 when configured with two TCI states. The summary of the preparation phase discussion is provided in Table 4.
[bookmark: _Hlk102944796]
Table 4 Summary of Issue 9
	#
	Issue (summary of CR proposal)
	Company inputs (if any)

	9.
	CORESET#0 configured with two TCI states
· Alt-1: Only one TCI state should be used for CSS reception
· Alt-2: Both TCI states should be used for CSS reception 
FL Note: This issue is based on reply-LS to RAN2 in the last meeting. Further inputs from companies are needed.  

	Alt-1:
· Support: OPPO, QC, ZTE, DOCOMO, vivo, Lenovo
· Not Support:
Alt-2:
· Support:, LGE
· Not Support:




Round-1
Based on the discussion in the preparation phase, it seems that Alt-1 has majority view and is therefore proposed in the first round of discussions.

Proposal#4 
If CORESET#0 is configured with two TCI states, only one TCI state should be used for CSS reception.

	Company
	Comment

	Moderator
	Companies can provide further views on the initial FL proposal and an appropriate TP can be discussed in later rounds. 

	OPPO
	Support Alt-1. 

	Samsung
	This issue can be discussed with Issue 8.

	Apple
	Support Alt-3, this is assuming UE already supports SFN PDCCH 
But we do not think we need to discuss this issue at all. 
TCI is configured per CORESET, there is no need to discuss TCI configuration based on Search Space. If we would like to introduce Search Space based TCI configuration, we need to consider a clean/explicit design instead of the proposed default/implicit design.

	Lenovo
	Support Proposal#4

	Xiaomi
	Fine with Proposal#4

	ZTE
	Support Alt-2. 

Basically, it shall be common understanding that the CORESET#0 acts more important role in communication because the UE gets common PDCCH in CORESET#0. In current specification, only one monitoring occasion associated with one SSB is used for CSS, the reliability of CSS cannot be guaranteed at same level as USS which can be transmitted by multiple CORESETs. If two monitoring occasions of CSS determined by two SSB of the two TCI states, the reliability of CSS can be enhanced.

	Nokia/NSB
	Support Alt-1.

	DOCOMO
	Support Alt-1.

	CATT
	Support Alt-2.

	Vivo
	Support Proposal#4.
When CORESET#0 is configured with two TCI states,
· if both TCI states of the CORESET#0 are applied for PDCCH reception when Type0/0A/2-PDCCH CSS is configured as search space#0, UE would monitor PDCCH candidates at monitoring occasions associated with two SS/PBCH blocks QCL-ed with CSI-RS resources in two TCI states, leading to a TDM-based PDCCH monitoring rather than SFN-based.
· if both TCI states of the CORESET#0 are applied for PDCCH reception in Type1-PDCCH CSS, in the case that the PDCCH with RA-RNTI is transmitted in a CFRA procedure triggered by a PDCCH order, both the PDCCH and PDCCH order would be transmitted in SFN manner.
· if the network transmits the broadcast information in SFN manner, the performance of reception of the broadcast information would be degraded for legacy UE, which has been shown in our tdoc R1-2203506.

	Huawei, HiSilicon
	It seems this issue is also related to issue#8. In issue#8, we are discussing the use of two TCI states depending on CSS type, and in this issue on CORESET ID, then what if CORESET#0 is associated with different CSS types?
[Mod: Yes this is valid, Issue#8 has been modified to exclude CORESET#0. This is because while RAN1 has confirmed that CORESET#0 can be configured with two TCI states, such agreement has not been made for other CORESETs associated with CSS. Hence the two proposals. From FL perspective, it would be good to have aligned solutions for both Issue#8 and Issue#9]

	QC
	Similar views as issue 8.

	LGE
	Support the proposal.

	Mod
	Based on current inputs, Proposal#4 still seems to be majority opinion. To align with Issue#8, the following modification is proposed:
Modified Proposal#4 
If CORESET#0 is configured with two TCI states, the first TCI state is applied for PDCCH reception 



Round-2
Proposal#4-1
If CORESET#0 is configured with two TCI states, the first TCI state is applied for PDCCH reception.

	Company
	Comment

	Moderator
	@ALL: Please provide further inputs on
· Proposal#4-1
· Inputs on what would be the default assumption if no consensus can be reached.

	Samsung
	Support the original Proposal 4. UE specific control signal can be received by SFN manner.

	LGE
	Support the proposal.

	ZTE
	Do not support proposal#3-1. As we elaborated before in issue 8, we can be fine with the following updated proposal for compromise:
Updated Proposal#4-1
If PDCCH candidates in CSS 0/0A/1/2 are associated with CORESET#0 that activated with two TCI states, both TCI states are applied for the CSS reception
Note: whether to support this feature can be UE optional.

	vivo
	Support the proposal.
In the spec TS 38.213, the following PDCCH monitoring behavior in the search space#0 is specified. 
	If a UE is provided a zero value for searchSpaceID in PDCCH-ConfigCommon for a Type0/0A/2-PDCCH CSS set, the UE determines monitoring occasions for PDCCH candidates of the Type0/0A/2-PDCCH CSS set as described in Clause 13, and the UE is provided a C-RNTI, the UE monitors PDCCH candidates only at monitoring occasions associated with a SS/PBCH block, where the SS/PBCH block is determined by the most recent of 
-	a MAC CE activation command indicating a TCI state of the active BWP that includes a CORESET with index 0, as described in [6, TS 38.214], where the TCI-state includes a CSI-RS which is quasi-co-located with the SS/PBCH block, or 
-	a random access procedure that is not initiated by a PDCCH order that triggers a contention-free random access procedure



If CORESET#0 is indicated with two TCI states, there would be two CSI-RS resources as the QCL sources in the two TCI states separately, and each CSI-RS resource is QCL-ed with one SS/PBCH block. Therefore, when Type0/0A/2-PDCCH CSS set is configured as search space#0 which is associated with SFN-based CORESET#0, UE needs to monitor PDCCH candidates at monitoring occasions associated with two SS/PBCH blocks if both TCI states is applied for the CSS reception, which would increase the complexity of UE. 
Moreover, if UE monitors the PDCCH in two monitoring occasions, that is a TDM-based monitoring rather than SFN-based. 
If only the first TCI state of the CORESET is applied, UE can monitor PDCCH candidates only at monitoring occasions associated with the SS/PBCH block QCL-ed with the CSI-RS resource in the first TCI state.

	Apple
	We do not support the proposal 
If NW configures CORESET#0 with two TCI states, UE uses two TCI state
TCI state is agreed to be configured per CORESET, not per search space. There is no need for this type of design.

	Lenovo
	Agree to align with issue #8. Also, we have similar view with Samsung on the impact of USS reception and prefer the updating with: 
If CORESET#0 is configured with two TCI states, the first TCI state is applied for PDCCHCSS reception. 

	QC
	Support. 
This will make UE behavior consistent when SFN PDCCH is not configured or not and whether it is legacy UE or Rel-17+ UE. 

	Moderator
	Thanks for the good discussion. At the current stage, there are at least two companies which do not support this proposal. So, I recommend we close this discussion. Note that this is the second meeting running where this issue has been discussed with no consensus.  




3. Editorial Issue
3. 
Issue 11 (Closed)
This issue was brought up in [20] and all companies agreed in the preparation phase that this is an editorial issue.

Table 5 Summary of Issue 11
	#
	Issue (summary of CR proposal)
	Company inputs (if any)

	9.
	In clause 5.2.1.5.1, the text description for specifying the TCI state for the reception of the aperiodic CSI-RS when the CORESET with lowest ID is indicated with two TCSI states has extra “if” wording that should be deleted.
FL Note: This seems to be an editorial update.

	Agree with E: Apple, Oppo, Huawei/HiSilicon, Ericsson, Qualcomm, ZTE, LGE, CATT, vivo, Spreadtrum, Samsung, DOCOMO, Lenovo




Based on the input from preparation phase, the following TP from [20] is proposed

TP#5:
	TP for 38.214 Section 5.2.1.5.1
----------------Unchanged part omitted------------------------
-	else if a UE is configured with sfnSchemePdcch set to 'sfnSchemeA', it is not configured with enableTwoDefaultTCI-States, and the two TCI states are activated for the CORESET by the activation command as described in clause 6.1.3.x of [10, TS 38.321]
-	if there is any other DL signal with an indicated TCI state in the same symbols as the CSI-RS, the UE applies the QCL assumption of the other DL signal also when receiving the aperiodic CSI-RS. The other DL signal refers to PDSCH scheduled with an offset larger than or equal to the threshold timeDurationForQCL, as defined in [13, TS 38.306], periodic CSI-RS, semi-persistent CSI-RS, aperiodic CSI-RS in a NZP-CSI-RS-ResourceSet scheduled with offset larger than or equal to the UE reported threshold beamSwitchTiming when the reported value is one of the values {14,28,48} and when enableBeamSwitchTiming is not provided or the NZP-CSI-RS-ResourceSet is configured with the higher layer parameter trs-Info , aperiodic CSI-RS in a NZP-CSI-RS-ResourceSet configured with the higher layer parameter repetition set to 'off' or configured without the higher layer parameters repetition and trs-Info scheduled with offset larger than or equal to 48 when the UE provides beamSwitchTiming-r16 and enableBeamSwitchTiming is provided, aperiodic CSI-RS in a NZP-CSI-RS-ResourceSet configured with the higher layer parameter repetition set to 'on' scheduled with offset larger than or equal to the UE reported threshold beamSwitchTiming-r16 and enableBeamSwitchTiming is provided;
-	else if, the UE applies the first one of two TCI states indicated for the CORESET with the lowest CORESET ID in the latest slot within the active BWP of the cell in which the CSI-RS is to be received when receiving the aperiodic CSI-RS,
----------------Unchanged part omitted------------------------



	Company
	Comment

	Moderator
	Companies are encouraged to indicate if there is any issue with TP#5. 

	OPPO
	Support.

	Samsung
	Support the TP.

	Apple
	Fine with TP

	Lenovo
	Support

	Xiaomi
	Support 

	ZTE
	Support.

	Nokia/NSB
	Support.

	DOCOMO
	Support

	CATT
	Support

	vivo
	Support

	Huawei, HiSilicon
	Support

	QC
	Support

	LGE
	Support

	Mod
	This seems to be agreeable to all. Moved to email thread for endorsement. 
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