Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 #112e	R2- 2011077
Electronic Meeting, 02 – 13 November 2020
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Source:	Samsung
Title:	[AT112-e][203][LTE] LTE corrections related to RLC out-of-order delivery (Samsung)
WID/SID:	TEI15, TEI16, LTE_HRLLC-Core 
Release:	Rel-15, Rel-16			
Document for:	Discussion and Decision
1	Introduction
This document is to handle the following email discussion:
[bookmark: _Ref178064866][AT112-e][203][LTE] LTE corrections related to RLC out-of-order delivery (Samsung)
Scope: 
· Discuss the CRs under AI 4.5 related to the RLC out-of-order delivery that are marked for this email discussion to determine which changes are acceptable
Intended outcome: 
· Discussion summary in R2-2010714 (by email rapporteur), agreeable CRs (Tdoc numbers can be obtained from session chair if needed)
Deadline for providing comments and for rapporteur inputs:  
· Initial deadline (for companies' feedback):  1st week Fri, UTC 0900 
· Initial deadline (for rapporteur's summary in R2-2010714):  2nd week Mon, UTC 13:00

The following documents are to be treated in this email discussion:
[bookmark: _Toc54890485]By Email [203] (3+3+3)
Rel-15: RLC out-of-order delivery impact to PDCP re-establishment (postponed last time)
R2-2009565	PDCP re-establishment for normal DRBs configured with RLC OOD and ROHC	Samsung	discussion	Rel-15	TEI15, LTE_HRLLC-Core
R2-2009566	CR on PDCP re-establishment when t-Reordering is used	Samsung	CR	Rel-15	36.323	15.6.0	0292	-	F	TEI15, LTE_HRLLC-Core
R2-2009567	CR on PDCP re-establishment when t-Reordering is used	Samsung	CR	Rel-16	36.323	16.2.0	0293	-	F	TEI16, LTE_HRLLC-Core
Email 203

Rel-15: RoHC configuration with RLC out-of-order delivery:
R2-2009568	Clarification on ROHC configuration	Samsung	discussion	Rel-15	TEI15, LTE_HRLLC-Core
R2-2009569	Correction on ROHC configuration	Samsung	CR	Rel-15	36.331	15.11.0	4470	-	F	TEI15, LTE_HRLLC-Core
R2-2009570	Correction on ROHC configuration	Samsung	CR	Rel-16	36.331	16.2.1	4471	-	F	TEI16, LTE_HRLLC-Core
Email 203

Rel-15: MAC LCH restrictions with RLC out-of-order delivery:
R2-2009571	Correction on lch-CellRestriction	Samsung	CR	Rel-15	36.321	15.10.0	1511	-	F	TEI15, LTE_HRLLC-Core
R2-2009572	Correction on lch-CellRestriction	Samsung	CR	Rel-16	36.321	16.2.0	1512	-	F	TEI16, LTE_HRLLC-Core
Email 203
2	Discussion
2.1	ROHC configuration 
R2-2009568	Clarification on ROHC configuration	Samsung	discussion	Rel-15	TEI15, LTE_HRLLC-Core
R2-2009569	Correction on ROHC configuration	Samsung	CR	Rel-15	36.331	15.11.0	4470	-	F	TEI15, LTE_HRLLC-Core
R2-2009570	Correction on ROHC configuration	Samsung	CR	Rel-16	36.331	16.2.1	4471	-	F	TEI16, LTE_HRLLC-Core

Reason for change: In the current RRC specification, the field descriptions are as follows: 
	headerCompression
E-UTRAN does not reconfigure header compression for an MCG DRB except for upon handover and upon the first reconfiguration after RRC connection re-establishment. E-UTRAN does not reconfigure header compression for a SCG DRB except for upon SCG change involving PDCP re-establishment. For split and LWA DRBs E-UTRAN configures only notUsed. E-UTRAN only configures this field when neither uplinkOnlyHeaderCompression nor uplinkDataCompression is configured.
If headerCompression is configured, the UE shall apply the configured ROHC profile(s) in both uplink and downlink. ROHC and EHC can be both configured simultaneously for a DRB.



	profiles
The profiles used by both compressor and decompressor in both UE and E-UTRAN. The field indicates which of the ROHC profiles specified in TS 36.323 [8] are supported, i.e. value true indicates that the profile is supported. Profile 0x0000 shall always be supported when the use of ROHC is configured. If support of two ROHC profile identifiers with the same 8 LSB's is signalled, only the profile corresponding to the highest value shall be applied. E-UTRAN does not configure ROHC while t-Reordering is configured (i.e. for split DRBs, for LWA bearers or upon reconfiguration from split or LWA to MCG DRB).



Before agreed CRs (R2-2004818, R2-2004826) where rlc-OutOfOrderDelivery can be configured for normal DRB (i.e. Not split or LWA DRBs) and t-Reordering is configured if rlc-OutOfOrderDelivery is configured, the DRBs configured with t-Reordering meant split or LWA DRBs and thus there was no problem in the profiles field description above, i.e. it was aligned with the header compression field description.
After those CRs, both header compression and rlc-OutOfOrderDelivery can be configured for normal DRBs and t-Reordering is configured for them as well. Now, the DRBs configured with t-Reordering does not mean split or LWA DRBs but also normal DRBs and thus the profiles field description is not aligned with the header compression field description anymore, i.e. Currently, the profiles cannot be configured for normal DRBs configured with t-Reordering while the header compression can be configured for them. 

Summary of change: To align the profiles field description with the header compression field description and to allow the ROHC configuration for normal DRBs configured with t-Reordering, the Rel-15/Rel-16 CRs are proposed as follows:  
	profiles
The profiles used by both compressor and decompressor in both UE and E-UTRAN. The field indicates which of the ROHC profiles specified in TS 36.323 [8] are supported, i.e. value true indicates that the profile is supported. Profile 0x0000 shall always be supported when the use of ROHC is configured. If support of two ROHC profile identifiers with the same 8 LSB's is signalled, only the profile corresponding to the highest value shall be applied. E-UTRAN does not configure ROHC while t-Reordering is configured (i.e. for split DRBs, for LWA bearers or upon reconfiguration from split or LWA to MCG DRB).



Rapporteur comment: To make both field descriptions aligned, another option could be to restrict ROHC configuration if rlc-OutOfOrderDelivery is configured. However, such restriction may have no benefit and no technical problem would be foreseen. Note that RLC out-of-order delivery(mandatory in NR RLC) and ROHC can be used together in NR and RAN2 agreed that Rel-16 LTE EHC(Ethernet Header Compression) and RLC out-of-order delivery can be configured together in RAN2#111e. One can argue that PDCP out-of-order delivery cannot be used with ROHC in NR but it is different functionality from this discussion.  
	Company
	Agree to CR?
(Yes or No)
	Comments

	Samsung
	Yes (Proponent)
	

	OPPO
	Yes with comment
	In NR, we have the restriction that
[image: ]
Similar restriction has to be secured in LTE, i.e., ROHC should not be used with OOD is used for RLC, but re-ordering timer is not used for PDCP.

	LG
	Yes
	In NR, the out-of-order delivery in PDCP is supported. With this reason, the restriction commented by OPPO is captured. However, in LTE, the out-of-order delivery in PDCP is not supported, and the out-of-order delivery in RLC is supported. Thus, the restriction commented by OPPO is not needed in LTE.

	HW
	Yes
	We share the same view with LG. 

	Ericsson
	Yes
	

	Qualcomm
	Not in current form
	While we agree that something needs to be corrected, we disagree with the CR approach. Instead, we prefer the option from the “rapporteur comment” above. For the low-latency features, the reordering timer must be very low, and in such case ROHC will start failing. Further, it is clear from the existing text that in LTE ROHC was never intended to be used while t-Reordering is configured. So, we prefer to keep the legacy behavior that ROHC is not used when t-Reordering is configured. In terms of actual change, following should be sufficient:
profiles
The profiles used by both compressor and decompressor in both UE and E-UTRAN. The field indicates which of the ROHC profiles specified in TS 36.323 [8] are supported, i.e. value true indicates that the profile is supported. Profile 0x0000 shall always be supported when the use of ROHC is configured. If support of two ROHC profile identifiers with the same 8 LSB's is signalled, only the profile corresponding to the highest value shall be applied. E-UTRAN does not configure ROHC while t-Reordering is configured (i.e. for split DRBs, for LWA bearers or upon reconfiguration from split or LWA to MCG DRB).

	Samsung
	
	Reply to Qualcomm: If we want to keep the legacy principle, this CR would be needed. In LTE, the principle is to allow ROHC only for normal DRBs. In Rel-15 LTE HRLLC, we didn’t touch this principle, looking into all the agreements from HRLLC. It would be better to keep the legacy principle regarding header compression field:
	headerCompression
E-UTRAN does not reconfigure header compression for an MCG DRB except for upon handover and upon the first reconfiguration after RRC connection re-establishment. E-UTRAN does not reconfigure header compression for a SCG DRB except for upon SCG change involving PDCP re-establishment. For split and LWA DRBs E-UTRAN configures only notUsed. E-UTRAN only configures this field when neither uplinkOnlyHeaderCompression nor uplinkDataCompression is configured.
If headerCompression is configured, the UE shall apply the configured ROHC profile(s) in both uplink and downlink. ROHC and EHC can be both configured simultaneously for a DRB.



Also, note that low-latency feature does not always require a short value of t-Reordering, which is up to radio condition. The short value of t-Reordering does not always cause ROHC failure. If ROHC failure frequently happens, then it would be the network’s fault, i.e. the wrong configuration from the network. 

	Qualcomm
	
	Reply to Samsung: Agree that in LTE, the principle is to allow ROHC only for “normal” DRBs. While “normal” is not defined, our understanding is LTE normal DRB would not have RLC OOD which is a feature added later. From the ASN.1, it is clear that “configured notUsed” is same as “not configured”. So, ok to have the following changes to remove further redundancy and confusion from the text (move “E-UTRAN does not configure ROHC while t-Reordering is configured” from profiles field description to headerCompression field description which is the correct place to describe whether ROHC is configured or not):

headerCompression
E-UTRAN does not reconfigure header compression for an MCG DRB except for upon handover and upon the first reconfiguration after RRC connection re-establishment. E-UTRAN does not reconfigure header compression for a SCG DRB except for upon SCG change involving PDCP re-establishment. E-UTRAN does not configure header compression while t-Reordering is configured For split and LWA DRBs E-UTRAN configures only notUsed. E-UTRAN only configures this field when neither uplinkOnlyHeaderCompression nor uplinkDataCompression is configured.
…
profiles
The profiles used by both compressor and decompressor in both UE and E-UTRAN. The field indicates which of the ROHC profiles specified in TS 36.323 [8] are supported, i.e. value true indicates that the profile is supported. Profile 0x0000 shall always be supported when the use of ROHC is configured. If support of two ROHC profile identifiers with the same 8 LSB's is signalled, only the profile corresponding to the highest value shall be applied. E-UTRAN does not configure ROHC while t-Reordering is configured (i.e. for split DRBs, for LWA bearers or upon reconfiguration from split or LWA to MCG DRB).



Summary: 5 out of 6 companies support these CRs (R2-2009569, R2-2009570). However, one company proposed a different proposal to have a restriction, i.e. Not allow ROHC configuration for normal DRB if rlc-OutOfOrderDelivery is configured. 
In LTE and NR specifications, the ROHC configuration is currently allowed as follows: 
· NR RLC out-of-order delivery + NR ROHC configuration is allowed.
· NR RLC out-of-order delivery + NR EHC configuration is allowed. 
· LTE RLC out-of-order delivery + LTE EHC configuration is allowed.
Now, we are discussing whether LTE RLC out-of-order delivery + LTE ROHC configuration is allowed or not. 
· Option 1: LTE RLC out-of-order delivery + LTE ROHC configuration is allowed. (5 companies)
· Option 2: LTE RLC out-of-order delivery + LTE ROHC configuration is NOT allowed. (1 company)
The Rapporteur thinks that most companies support Option 1 since it is aligned with the legacy principle. However, one company proposed a different proposal quite late and thus had no opportunity to get some feedback from other companies. If other companies change their mind to support Option 2 or another companies share their view to support Option 2, then we can go for the second round. Otherwise, we have the following proposal:
Proposal 1. Agree to R2-2009569 and R2-2009570.
In the second round, QC, LG, Oppo, and Huawei proposed to go for Option 2 by email and Samsung are fine with this. So it seems that we can go for Option 2 with updated RRC CR based on the majority view. 
Proposal 1. RAN2 confirm that E-UTRAN does not configure ROHC while t-Reordering is configured and agree to revised RRC CRs(R2-2011078 for Rel-15 / R2-2011079 for Rel-16) clarifying this.



2.2	PDCP re-establishment when t-Reordering is used
R2-2009565	PDCP re-establishment for normal DRBs configured with RLC OOD and ROHC	Samsung	discussion	Rel-15	TEI15, LTE_HRLLC-Core
R2-2009566	CR on PDCP re-establishment when t-Reordering is used	Samsung	CR	Rel-15	36.323	15.6.0	0292	-	F	TEI15, LTE_HRLLC-Core
R2-2009567	CR on PDCP re-establishment when t-Reordering is used	Samsung	CR	Rel-16	36.323	16.2.0	0293	-	F	TEI16, LTE_HRLLC-Core

Reason for change: In RAN2#111e, RAN2 already discussed these CRs but concluded to wait for Rel-16 IIoT decision related to LTE EHC(Ethernet Header Compression) and LTE RLC out-of-order delivery configuration. In RAN2#111e, RAN2 agreed to the corresponding CR for AM DRB related to Section 5.2.2.1a, which was already specified in the lastest 36.323 as follows: 
	5.2.2.1a Procedures for DRBs mapped on RLC AM while the reordering function is used
When upper layers request a PDCP re-establishment while the reordering function is used, the UE shall:
-	process the PDCP Data PDU(s) that are received from lower layers due to the re-establishment of the lower layers, as specified in the clause 5.1.2.1.4;
-	if the PDCP entity is to be associated with one AM RLC entity after PDCP re-establishment:
-	stop and reset t-Reordering;
-	if the PDCP entity is associated with at least one RLC entity configured with rlc-OutOfOrderDelivery:
-	perform header decompression (if configured) using EHC for all stored PDCP SDUs if drb-ContinueEHC-DL is not configured in TS 36.331 [3];
-	reset the EHC protocol for downlink (if configured) if drb-ContinueEHC-DL is not configured, see TS 36.331 [3];
-	apply the ciphering algorithm and key provided by upper layers during the re-establishment procedure.



The current LTE PDCP specification does not specify ROHC related behavior at PDCP re-establishment when t-Reordering is used for AM (Section 5.2.2.1a) and UM DRBs(Section 5.2.2.2a). If we do not specify the corresponding behavior at PDCP re-establishment when t-Reordering is used, several bad impacts would be foreseen. For example, for AM DRB configured with rlc-OutOfOrderDelivery, the header decompression failure can happen and the ROHC protocol will not be reset based on RRC configuration and, for UM DRB configured with rlc-OutOfOrderDelivery, the ROHC protocol will not be reset based on RRC configuration as well.

Summary of change: To correctly support PDCP re-establishment for normal AM/UM DRBs configured with header compression, rlc-OutOfOrderDelivery, and t-Reordering, the Rel-15/Rel-16 CRs are proposed as follows(Note that the wording of Rel-15 CR is slightly different from Rel-16 CR due to the commonality with legacy context):
Rel-15 CR
	[bookmark: _Toc52581208]5.2.2.1a	Procedures for DRBs mapped on RLC AM while the reordering function is used
When upper layers request a PDCP re-establishment while the reordering function is used, the UE shall:
-	process the PDCP Data PDU(s) that are received from lower layers due to the re-establishment of the lower layers, as specified in the clause 5.1.2.1.4;
-	if the PDCP entity is to be associated with one AM RLC entity after PDCP re-establishment:
-	stop and reset t-Reordering;
-	if the PDCP entity is associated with at least one RLC entity configured with rlc-OutOfOrderDelivery:
-	perform header decompression (if configured) for all stored PDCP SDUs if drb-ContinueROHC is not configured in TS 36.331 [3];
-	reset the header compression protocol for downlink and start with NC state in U-mode (if configured) [9] [11], except if upper layers indicate stored UE AS context is used and drb-ContinueROHC is configured,see TS 36.331 [3];
-	apply the ciphering algorithm and key provided by upper layers during the re-establishment procedure.

[bookmark: _Toc12524386][bookmark: _Toc37299437][bookmark: _Toc46494644][bookmark: _Toc52581210] 5.2.2.2a	Procedures for DRBs mapped on RLC UM when the reordering function is used
When upper layers request a PDCP re-establishment when the reordering function is used, the UE shall:
-	process the PDCP Data PDUs that are received from lower layers due to the re-establishment of the lower layers, as specified in the clause 5.1.2.1.4;
-	stop and reset t-Reordering, if running;
-	deliver all stored PDCP SDUs, if any, to upper layers in ascending order of associated COUNT values;
- 	if the PDCP entity is associated with at least one RLC entity configured with rlc-OutOfOrderDelivery:
-	reset the header compression protocol for downlink and start with NC state in U-mode [9] [11] if the DRB is configured with the header compression protocol and drb-ContinueROHC is not configured, see TS 36.331 [3];
-	set Next_PDCP_RX_SN, and RX_HFN to 0 and Last_submitted_PDCP_RX_SN to Maximum_PDCP_SN;
-	apply the ciphering algorithm and key provided by upper layers during the re-establishment procedure.




Rel-16 CR
	5.2.2.1a Procedures for DRBs mapped on RLC AM while the reordering function is used
When upper layers request a PDCP re-establishment while the reordering function is used, the UE shall:
-	process the PDCP Data PDU(s) that are received from lower layers due to the re-establishment of the lower layers, as specified in the clause 5.1.2.1.4;
-	if the PDCP entity is to be associated with one AM RLC entity after PDCP re-establishment:
-	stop and reset t-Reordering;
-	if the PDCP entity is associated with at least one RLC entity configured with rlc-OutOfOrderDelivery:
-	perform header decompression (if configured) using ROHC for all stored PDCP SDUs if drb-ContinueROHC is not configured in TS 36.331 [3];
-	reset the ROHC protocol for downlink and start with NC state in U-mode (if configured) [9] [11], except if upper layers indicate stored UE AS context is used and drb-ContinueROHC is configured,see TS 36.331 [3];
-	perform header decompression (if configured) using EHC for all stored PDCP SDUs if drb-ContinueEHC-DL is not configured in TS 36.331 [3];
-	reset the EHC protocol for downlink (if configured) if drb-ContinueEHC-DL is not configured, see TS 36.331 [3];-	apply the ciphering algorithm and key provided by upper layers during the re-establishment procedure.

 5.2.2.2a  Procedures for DRBs mapped on RLC UM when the reordering function is used
When upper layers request a PDCP re-establishment when the reordering function is used, the UE shall:
-	process the PDCP Data PDUs that are received from lower layers due to the re-establishment of the lower layers, as specified in the clause 5.1.2.1.4;
-	stop and reset t-Reordering, if running;
-	deliver all stored PDCP SDUs, if any, to upper layers in ascending order of associated COUNT values;
- 	if the PDCP entity is associated with at least one RLC entity configured with rlc-OutOfOrderDelivery:
-	reset the ROHC protocol for downlink and start with NC state in U-mode [9] [11] if the DRB is configured with the ROHC protocol and drb-ContinueROHC is not configured, see TS 36.331 [3];
-	set Next_PDCP_RX_SN, and RX_HFN to 0 and Last_submitted_PDCP_RX_SN to Maximum_PDCP_SN;
-	apply the ciphering algorithm and key provided by upper layers during the re-establishment procedure.



Rapporteur comment: It would be good to apply the same principle from Rel-16 IioT decision to ROHC. Note that the CRs for UM DRB (Section 5.2.2.2a) had been missing in LTE agenda and Rel-16 IioT agenda in the last meeting and thus R2-2009564 was submitted to Rel-16 IioT agenda in this meeting.  
	Company
	Agree to CR?
(Yes or No)
	Comments

	Samsung
	Yes (Proponent)
	

	OPPO
	Yes
	

	LG
	Yes
	

	HW
	Yes
	

	Ericsson
	Yes
	

	Qualcomm
	No
	See answer to Section 2.2 We think ROHC is not configured with RLC OOD, then these changes are not needed anymore.



Summary: 5 out of 6 companies support these CRs (R2-2009566, R2-20095667). However, these CRs may not be needed based on the decision of Proposal 1.
Proposal 2. Agree to R2-2009566 and R2-20095667 if Proposal 1 is agreed.
Based on the change of Proposal 1, R2-2009566 and R2-20095667 are not needed. 
Proposal 2. R2-2009566 and R2-20095667 are not pursued.
2.3	Logical channel restriction 
R2-2009571	Correction on lch-CellRestriction	Samsung	CR	Rel-15	36.321	15.10.0	1511	-	F	TEI15, LTE_HRLLC-Core
R2-2009572	Correction on lch-CellRestriction	Samsung	CR	Rel-16	36.321	16.2.0	1512	-	F	TEI16, LTE_HRLLC-Core

Reason for change: In RAN2#100, RAN2 made the following agreements from Rel-15 HRLLC WI:

	Agreements:
1  PDCP data duplication for LTE shall assume NR PDCP data duplication as baseline.
2  RAN2 works on PDCP data duplication for both CA and DC.
3a At least UM bearers are supported for PDCP duplication via CA.
4  PDCP enables reordering and duplication detection when PDCP duplication is configured.
6  MAC CE is used for activation and deactivation of PDCP duplication for each RB configured with duplication.
7  For CA case, LCP applies configured LCH to carriers/cells restriction for LCHs of a duplication RB and the restriction is lifted when duplication is deactivated as agreed in NR.
8  PDCP duplication is configured by RRC. The configuration also indicates whether the duplication is immediately started, which is the same as NR.
9  LCH to carriers/cells restriction is configured for CA duplication.



In the current MAC specification, the agreements (i.e. 7 and 9 above) have not been specified correctly. Rather, it specified the unintended behavior as follows:
“if a logical channel has been configured with lch-CellRestriction and if PDCP duplication is activated, for this logical channel the MAC entity shall not consider the cells indicated by lch-CellRestriction to be restricted for transmission.”

Summary of change: To make lch-CellRestriction related behaviour aligned with the agreements, the Rel-15/Rel-16 CRs are proposed as follows:  
	-	if a logical channel has been configured with lch-CellRestriction and if PDCP duplication within the same MAC entity (i.e. CA duplication) is activated, for this logical channel the MAC entity shall not consider the cells indicated by lch-CellRestriction to be restricted for transmission.



Rapporteur comment: In my understanding, the current MAC specification specifies the unintended behaviour. The CR follows the NR wording style of similar context from 38.321.  
	Company
	Agree to CR?
(Yes or No)
	Comments

	Samsung
	Yes (Proponent)
	

	OPPO
	Yes
	

	LG
	Yes
	

	HW
	Yes
	

	Ericsson
	Yes with comments
	Only change needed is to remove the word ”not”.
36.331 already states that it is for CA duplication and hence other clarification is not needed.
Further the CR coversheet should be clearly mention that the word ”not” was not intended in Agreements and it was a mistake.

	Qualcomm
	Ok
	

	Samsung
	
	Reply to Ericsson: Thanks for your comments. LTE LCH restriction is somewhat different from that of NR, i.e. it is allowed only for CA case in LTE. We think it would be better to clarify it even in MAC since it may be misleading that LCH restriction can be applied to DC duplication. For example, DC + CA duplication is first used and then only DC duplication is used. In this case, lch-restriction configuration may be there and be applied if DC duplication is activated and CA duplication is not activated.



Summary: All the companies support these CRs (R2-2009571, R2-20095712). However, editorial change may be needed based on further input from other companies.
Proposal 3. Agree to these CRs (R2-2009571, R2-2009572) if the revision is not required.
The cover sheets for these CRs need to be updated.  
Proposal 3. Agree the revised MAC CRs(R2-2011080 for Rel-15 and R2-2011081 for Rel-16).
Conclusion
Proposal 1. RAN2 confirm that E-UTRAN does not configure ROHC while t-Reordering is configured and agree the revised RRC CRs(R2-2011078 for Rel-15 / R2-2011079 for Rel-16) clarifying this.
Proposal 2. R2-2009566 and R2-20095667 are not pursued.
[bookmark: _GoBack]Proposal 3. Agree the revised MAC CRs(R2-2011080 for Rel-15 and R2-2011081 for Rel-16).

Appendix
The rapporteur encourages the delegates who provide input to provide their contact information in the below table:
	Company
	Delegate contact

	Samsung (Rapporteur)
	Donggun Kim (s_dg.kim@samsung.com)

	OPPO
	Qianxi Lu (qianxi.lu@oppo.com)

	LG
	Geumsan Jo (geumsan.jo@lge.com)

	Ericsson
	Ritesh.shreevastav@ericsson.com

	Qualcomm
	Umesh Phuyal (uphuyal@qti.qualcomm.com)
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