3GPP TSG RAN WG2 Meeting #107bis



            R2-1912859
Chongqing, China, 14th to 18th October, 2019  

    revision of R2-1909547
Agenda item:

7.1.6
Source:


Intel Corporation

Title:

Remaining issues in DL Quality report 
Document for:
 
Discussion and decision
1 Introduction

In RAN2#107, following agreements were made.

· Explicit signaling is introduced to trigger the aperiodic DL quality report in connected mode. FFS whether DCI or MAC CE.

· MAC CE is used to provide the aperiodic DL quality report in connected mode.

· DL quality report in Msg3 in idle mode is enabled via system information broadcast.

· UE capability reporting is not needed for the DL quality report in Msg3 in idle mode.

· UE capability reporting is introduced for the aperiodic DL quality report in connected mode.

In RAN1#98, following agreements were made.

	· CQI report and DL quality report are separate features and it is up to eNB configuration/triggering (UE can be configured to report both CQI and DL quality)

· Specify DL quality information with up to 8 bits for DL quality report in Msg3 report non-EDT case.

· In addition to the 8-bit DL quality report, DL quality report with 2 bits is supported for non-EDT case

· FFS: Details on the range of DL quality information for the 2-bit case

· If the quality reporting in Msg-3 is configured in SIB

· If the scheduled TBS is large enough for inclusion of the 8-bit DL quality report, the 8-bit DL quality report is used

· Otherwise, the 2-bit DL quality report is used.

· For IDLE mode DL quality report in Msg3 in CE mode A with up to 8 bits, if the repetition number in DL quality information equals to 1

· Repetition number =1 is reported with aggregation level

· A common table is used for CE mode A and B 

· For DL quality report in Msg3 for IDLE mode UEs, downlink quality is measured on the narrowband(s) on which MPDCCH of RAR is monitored. No additional downlink quality measurement on other narrowband(s) is introduced.

· For IDLE mode DL quality report in Msg3 in CE mode A with up to 8 bits, if frequency hopping for MPDCCH is enabled, 

· Only wideband DL quality is reported.

· For DL quality report not in Msg3 in connected mode, DL quality report is configured by UE-specific RRC signaling.

· For DL quality report in Msg3 in connected mode, the configuration of DL quality report is selected between in RAN1#98bis:

· SIB

· Reuse the configuration of DL quality report in Msg3 in IDLE mode

· UE-specific RRC signaling 

· Reuse the configuration of DL quality report not in Msg3 in connected mode

· Working Assumption:

· If DL quality report in Msg3 in connected mode is enabled by higher layer configuration, UE always report DL quality in Msg3 in connected mode


In this contribution, we discuss on the details of using MAC CE for the DL quality report in Msg3 in RRC_IDLE and in PUSCH in RRC_CONNECTED. 
2 Discussion
2.1 DL channel quality report in Msg3

8 bit DL channel quality report for both EDT and non-EDT

Currently in eMTC, the minimum UL grant provided in RAR is 56 bits which is sufficient to transmit a RRC message. When EDT is used, UE receives larger UL grant in RAR which is sufficient to report channel quality in Msg3. It was agreed that MAC CE is used for the report in EDT. In RAN2#105bis meeting, it was agreed that one reserved LCID is used for quality report but how it is used still needs to be clarified. In RAN2#107, it is agreed that MAC CE is used for aperiodic DL quality report in connected mode, therefore, the LCID is used to carry the MAC CE with a dedicated MAC subheader for the quality report (i.e., no CCH SDU plus MAC CE). RAN1 has already agreed that 8 bit DL channel quality report can also be used for non-EDT case if the UL grant is sufficient. During Logical Channel Prioritization procedure after reception of RAR, the DL channel quality report MAC CE needs to have lower priority than MAC control element for C-RNTI or data from UL-CCCH.
Observation 1. The new reserved LCID is used to carry the MAC CE with a dedicated MAC subheader (i.e., no CCH SDU plus MAC CE) for the 8 bits DL channel quality report.

In RAN1#98 meeting, it is agreed to specify DL quality information with up to 8 bits for DL quality report as well as 2 bits DL quality report for non-EDT case. However, what information is included in the MAC CE (i.e., format of the MAC CE) depends on further RAN1 progress, for example, table or code points for reporting repetition number/aggregation level and position of preferred narrowband.

Proposal 1. RAN2 wait for RAN1 progress to define the contents of the quality report MAC CE 

2 bit quality report for 56 bits of non-EDT UL grant

Use of 2 bits for the DL channel quality report is agreed by RAN1 for non-EDT case. In this case, the same new LCID that is used for new quality MAC CE can be re-used with “R” reserved bit in the MAC subheader to report the 2 bits quality report together with CCCH SDU when the UL grant size is 56 bits as shown in figure 1 below. 
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Figure 1 Use of the new LCID for both 8 bit quality report MAC CE and 2 bit quality report.
This can also be better understood if we consider the LCID is of length 6 bits (considering 5 bits LCID and 1 bit reserved “R” bit) as shown below.

Table 2 Use of the new LCID for both 8 bit quality report MAC CE and 2 bit quality report

	“R” bit in MAC subheader
	2 bit report enabled/disabled via SIB
	LCID value
	New effective LCID
	description

	“R” = 0 (as legacy)
	N/A
	Reserved “10001”
	010001
	Fixed 1 byte length quality report MAC CE

	“R” = 1 (future critical enhancement)
	Disabled
	Reserved “10001”
	110001
	Fixed 1 byte length quality report MAC CE

	“R” = 1
	Enabled
	Same Reserved “10001”
	110001
	For CCCH LCID, “R” = 1 indicates the MAC PDU contains only one MAC subheader and one CCCH SDU when frequency hopping for unicast is supported 

Plus

“F2” and “E” fields in MAC subheader indicating 2 bits quality report.


When “R” bit is used in future, 2 bits quality report for 56 bits of non-EDT UL grant is disabled.

It may be possible that in future, “R” is used for a critical enhancement. In that case, 2 bits report using the same LCID “10001” needs to be disabled. Therefore, when eNB enables the DL channel quality report in Msg3 via system information, we also need to introduce the indication bit in the system information whether the “R” bit for LCID “10001” or the LCID for CCCH SDU is used for 2 bits DL quality report or not.
Observation 2. When UE receives 56 bits of UL grant for both EDT fallback and non-EDT cases, the new LCID or the LCID for CCCH SDU can be used together with reserved “R” bit in MAC subheader to provide 2 bits of quality report in Msg3.

Proposal 2. Whether or not a cell supports 2 bit quality report in Msg3 is indicated in SIB.

Proposal 3. If cell enables the 2 bit quality report in Msg3, the new LCID or the LCID for CCCH SDU is also used together with the reserved “R” field in the MAC subheader to report 2 bits quality report using “F2” and “E” fields indicating that the MAC PDU contains only one MAC subheader and one CCCH SDU.

2.2 DL channel quality report in RRC_CONNECTED

When the UE starts the measurement to prepare the DL channel quality report, the question is whether this was triggered upon configuration by RRC signalling, DCI or MAC CE. As it is clear that UE capability is needed for eNB to configure UE to send the DL channel quality report in connected mode. It is our understanding that if MAC CE were used for triggering the aperiodic report, UE can have sufficient time to measure and prepare the report and in which case RRC signalling for configuration of DL channel quality report may not be necessary.

However, using MAC CE for triggering the report is not as power efficient and also incurs delay. Therefore, DCI based triggering is faster and has least overhead. If DCI based triggering is used, the DL channel quality report needs to be configured by RRC signalling (as already agreed by RAN1) such that UE knows whether or not the trigger in the DCI is expected, for example, whether or not the CSI request field in DCI is for DL channel quality request. 

Another benefit of using the RRC signalling configuration and DCI based triggering is that UE is free to make measurements when receiving the PDCCH or using RS any time before receiving the trigger. Whenever, UE detects the trigger in DCI (when PDCCH is received), the latest measurement can be made available at higher layer and MAC PDU can be built for transmission. UE is not required to perform the measurement when reading each DCI but it can do the measurement periodically.
RAN1#98 confirmed the following agreement.

· For DL quality report not in Msg3 in connected mode, DL quality report is configured by UE-specific RRC signaling.
Following is FFS in RAN2#107

· Explicit signaling is introduced to trigger the aperiodic DL quality report in connected mode. FFS whether DCI or MAC CE.

Therefore, it is not necessary to use MAC CE for the triggering mechanism as RAN1 has confirmed UE specific RRC signalling is used to configure the DL quality report.

Proposal 4. MAC CE is not used to trigger the aperiodic DL quality report in RRC_CONNECTED.
3 Conclusion

The observations captured are the following:
Observation 1.
The new reserved LCID is used to carry the MAC CE with a dedicated MAC subheader (i.e., no CCH SDU plus MAC CE) for the 8 bits DL channel quality report.
Observation 2.
When UE receives 56 bits of UL grant for both EDT fallback and non-EDT cases, the new LCID or the LCID for CCCH SDU can be used together with reserved “R” bit in MAC subheader to provide 2 bits of quality report in Msg3.

The proposal captured are the following:
Proposal 1.
RAN2 wait for RAN1 progress to define the contents of the quality report MAC CE
Proposal 2.
Whether or not a cell supports 2 bit quality report in Msg3 is indicated in SIB.
Proposal 3.
If cell enables the 2 bit quality report in Msg3, the new LCID or the LCID for CCCH SDU is also used together with the reserved “R” field in the MAC subheader to report 2 bits quality report using “F2” and “E” fields indicating that the MAC PDU contains only one MAC subheader and one CCCH SDU.
Proposal 4.
MAC CE is not used to trigger the aperiodic DL quality report in RRC_CONNECTED.
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