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1 Introduction
RAN2 agreed in RAN2#105 meeting [1] that for EDT, new MAC CE will be defined to report the channel quality in Msg3 as following: 
	Agreements

· For EDT, new MAC CE will be defined to report the channel quality in Msg3. FFS whether an LCID (lowest priority) or eLCID is used.


Besides, MAC CE based report was discussed further in RAN2#105bis [2], with following agreements made:
	Agreements

· eLCID based solution is not supported.
· A new LCID is used for eMTC pending approval in the main room.
· IoT informs the main room regarding the pending agreement above and the alternatives, e.g. to use one of LCID values reserved for NB-IoT or sidelink.


Additionally, in RAN1 previous meetings, following agreements [3] were made:

	Agreements

· For DL quality report in connected mode, DL quality is transmitted via higher layer signaling, e.g. MAC CE or RRC message.


And an LS [4] was sent to RAN2:

	1. Overall Description: 
For channel quality report in Msg3, RAN1 has made the following agreements for NB-IoT and LTE-M which require inputs from RAN2.

Agreement for NB-IoT:
For channel quality report in Msg3 for non-anchor access, RAN1 send LS to RAN2 requesting the following information: 
· Number(s) of available bits for the quality reporting in Msg3

· Whether the quality report in Msg3 is transmitted in RRC or MAC CE

Ask, from RAN2 perspective, whether the above might be different for different cases

Agreement for LTE-M:
For channel quality report in Msg3, RAN1 send LS to RAN2 requesting the following information: 

· Number(s) of available bits for the quality reporting in Msg3

· Whether the quality report in Msg3 is transmitted in RRC or MAC CE

Ask, from RAN2 perspective, whether the above might be different for different cases

2. Actions to RAN2:
RAN1 respectfully requests RAN2 to take the above into consideration in their future work and feedback to RAN1.




In this paper, we will discuss the detailed MAC CE design for DL channel quality report. Note that the updated part compared to R2-1907022 is adding observation 3, 4, and 5, and adding proposal 5 and 6. Besides, the table 2 is updated in this paper.
2 Discussion
In RAN2#105 meeting, RAN2 agreed that for EDT, new MAC CE will be defined to report the channel quality in Msg3. In RAN2#104, it was agreed that channel quality report in Msg3 is introduced for non-EDT. For non-EDT, there are two cases that the TBS of Msg3 is larger than 56 bits or not. If the TBS of Msg3 is larger than 56 bits and larger enough to include the new MAC CE, channel quality report in Msg3 via MAC CE can be supported for non-EDT.

Proposal1: The new MAC CE for channel quality report can be used for non-EDT if the TBS of Msg3 is large enough to include the new MAC CE.

Additionally, RAN1 agreed that for DL quality report in connected mode, DL quality is transmitted via higher layer signaling, e.g. MAC CE or RRC message. In order to simplify the design and reduce workload, the new MAC CE is feasible to report DL quality in connected mode.

Proposal2: One common MAC CE is used for both the DL quality report in Msg3 in IDLE mode and the DL quality report in connected mode.
In order to support MAC CE based quality report, a new LCID is used as agreed in the main room. We propose to use “10001” value for MAC CE based quality report as shown below.
Proposal3: The codepoint/index of “10001” is used for MAC CE based quality report.

Table 6.2.1-2 Values of LCID for UL-SCH [5]
	Codepoint/Index
	LCID values

	00000
	CCCH

	00001-01010
	Identity of the logical channel

	01011
	CCCH

	01100
	CCCH

	01101
	CCCH and Extended Power Headroom Report

	01110-01111
	Reserved

	10000
	Extended logical channel ID field

	10001
	DL quality report

	10010
	AUL confirmation (4 octets)

	10011
	AUL confirmation (1 octet)

	10100
	Recommended bit rate query

	10101
	SPS confirmation

	10110
	Truncated Sidelink BSR

	10111
	Sidelink BSR

	11000
	Dual Connectivity Power Headroom Report

	11001
	Extended Power Headroom Report

	11010
	Power Headroom Report

	11011
	C-RNTI

	11100
	Truncated BSR

	11101
	Short BSR

	11110
	Long BSR

	11111
	Padding


In RAN1 LS [4], the number of available bits for the quality reporting in Msg3 is requested. Since RAN2 has agreed a new MAC CE is introduced for DL quality report and according to TS 36.211 [6] and TS 36.331 [7], 5 configurations for number of ECCEs and 9 configurations for number of MPDCCH repetitions are supported as shown below. That means there are at most 14 configuration needing to be supported as shown in Table 1, which was proposed in [8]. 
	TS 36.211

Table 6.8B.1-2: Supported MPDCCH formats

MPDCCH format
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Table 1 Possible Quality Report Definition
	Quality Report Index
	Description

	0000
	NoMeasurement 

	0001
	1 repetition – 2 ECCEs

	0010
	1 repetition – 4 ECCEs

	0011
	1 repetition – 8 ECCEs

	0100
	1 repetition – 16 ECCEs

	0101
	1 repetition – 24 ECCEs

	0110
	1 repetition – no AL

	0111
	2 repetitions

	1000
	4 repetitions

	1001
	8 repetitions

	1010
	16 repetitions

	1011
	32 repetitions

	1100
	64 repetitions

	1101
	128 repetitions

	1110
	256 repetitions

	1111
	Spare


Therefore, 4 bits is sufficient to report the DL quality report. 

Observation1: 4 bits is sufficient to report the DL quality report.

As analyzed in [9], some large repetition numbers may not occur for normal coverage and some small repetition numbers would not occur in CE mode B. Different repetition number ranges can be defined for different enhanced coverage levels as shown in Table 2 as an example. 
Table 2 Example of Quality Report per CE level
	Quality Report Index
	Description

(CEL 0)
	Description

(CEL 1)
	Description

(CEL 2)
	Description

(CEL 3)

	000
	NoMeasurement 
	NoMeasurement 
	NoMeasurement 
	NoMeasurement

	001
	1 repetition – 2 ECCEs
	1 repetition – 8 ECCEs
	1 repetition – 24 ECCEs
	4 repetitions

	010
	1 repetition – 4 ECCEs
	1 repetition – 16 ECCEs
	1 repetition – no AL
	8 repetitions

	011
	1 repetition – 8 ECCEs
	1 repetition – 24 ECCEs
	2 repetitions
	16 repetitions

	100
	1 repetition – 16 ECCEs
	1 repetition – no AL
	4 repetitions
	32 repetitions

	101
	1 repetition – 24 ECCEs
	2 repetitions
	8 repetitions
	64 repetitions

	110
	1 repetition – no AL
	4 repetitions
	16 repetitions
	128 repetitions

	111
	2 repetitions
	8 repetitions
	32 repetitions
	256 repetitions


If the DL quality is reported per CE level, 3 bits is sufficient. Therefore, we propose one octet MAC CE is introduced for MAC CE based DL quality report.
Observation2: 3 bits is sufficient to report the DL quality report per CE level.
Proposal4: One octet MAC CE is introduced for MAC CE based DL quality report.
Then there are 8 bits available for MAC CE based DL quality report. The detailed design e.g. number of payload bits and number of reserved bits is FFS after more progress from RAN1.

Next, we discuss the priority of the new MAC CE in LCP procedure.
	For the Logical Channel Prioritization procedure, the MAC entity shall take into account the following relative priority in decreasing order:
-
MAC control element for C-RNTI or data from UL-CCCH;

-
MAC control element for DPR;

-
MAC control element for SPS confirmation;

-
MAC control element for AUL confirmation;

-
MAC control element for BSR, with exception of BSR included for padding;

-
MAC control element for PHR, Extended PHR, or Dual Connectivity PHR;

-
MAC control element for Sidelink BSR, with exception of Sidelink BSR included for padding;

-
data from any Logical Channel, except data from UL-CCCH;

-
MAC control element for Recommended bit rate query;

-
MAC control element for BSR included for padding;

-
MAC control element for Sidelink BSR included for padding.


If the TBS of the UL grant is not enough to accommodate both data and the DL quality report MAC CE, whether the UE should include the data or the MAC CE first should be discussed.
For EDT case, there is an issue in LCP procedure. For example, the TBS for EDT is 1000 bits, the MAC SDU(s) plus corresponding MAC sub-header(s) is 990 bits. Then there is no enough space to carry the MAC CE of DL quality report and the corresponding sub-header, which is at least 16 bits. If MAC CE has higher priority than MAC SDU, the MO-EDT will fail to be used since there is no enough bits to include user data after carrying the DL quality report first. In this case, it is better to include the user data first. If there is enough space left, then DL quality report is included.
Observation3: The MO-EDT will fail to be used if the allocated TBS can just include the MO data and the MAC CE of DL quality report is prioritized.
For non-EDT case, there is only CCCH SDU, which has highest priority in LCP procedure. If the TBS is large enough, the MAC CE of DL quality report can be included. Otherwise, the sub-header based solution can be considered. 
Observation4: For non-EDT case in idle mode, MAC CE of DL quality report can have either higher or lower priority than MO data, as long as it has lower priority than data from UL-CCCH.

For connected mode, considering UE has large amount of data, it is reasonable to follow legacy principle i.e. the MAC CE of DL quality report has higher priority than UL data.

Observation5: For connected mode, MAC CE of DL quality report can have higher priority than UL data.

Above all, RAN2 needs to discuss LCP procedure for the EDT case. For the other cases, it seems straightforward that the MAC CE of DL quality report has higher priority than the data not from UL-CCCH but has lower priority than the data from UL-CCCH.
Proposal5: In the LCP procedure except for the EDT case, MAC CE of DL quality report has higher priority than the data not from UL-CCCH, but has lower priority than the data from UL-CCCH.

Proposal6: For EDT case, RAN2 decides whether the MAC CE of DL quality report has higher priority than MO data or not.
3 Conclusion
In this document we discuss the MAC CE design for DL quality report, and made following observations and proposals:
Observation1: 4 bits is sufficient to report the DL quality report.

Observation2: 3 bits is sufficient to report the DL quality report per CE level.

Observation3: The MO-EDT will fail to be used if the allocated TBS can just include the MO data and the MAC CE of DL quality report is prioritized.
Observation4: For non-EDT case in idle mode, MAC CE of DL quality report can have either higher or lower priority than MO data, as long as it has lower priority than data from UL-CCCH.

Observation5: For connected mode, MAC CE of DL quality report can have higher priority than UL data.

Proposal1: The new MAC CE for channel quality report can be used for non-EDT if the TBS of Msg3 is large enough to include the new MAC CE.

Proposal2: One common MAC CE is used for both the DL quality report in Msg3 in IDLE mode and the DL quality report in connected mode.
Proposal3: The codepoint/index of “10001” is used for MAC CE based quality report.

Proposal4: One octet MAC CE is introduced for MAC CE based DL quality report.
Proposal5: In the LCP procedure except for the EDT case, MAC CE of DL quality report has higher priority than the data not from UL-CCCH, but has lower priority than the data from UL-CCCH.

Proposal6: For EDT case, RAN2 decides whether the MAC CE of DL quality report has higher priority than MO data or not.
4 Reference

[1] R2-1903001, Report of 3GPP TSG RAN WG2 #105, Athens, Greece, 25th February – 1st March, 2019
[2] R2-1905501, Report of 3GPP TSG RAN WG2 meeting #105bis, Xi’an, China, 8 – 12 April, 2019
[3] R1-1905921, Report of 3GPP TSG RAN WG1 #96bis v1.0.0, Xi’an, China, 8th – 12th April, 2019

[4] R1-1905593, LS on channel quality report in Msg3 for NB-IoT and LTE-M, RAN1
[5] 3GPP TS 36.321: "Evolved Universal Terrestrial Radio Access (E-UTRA); Medium Access Control (MAC) protocol specification"
[6] 3GPP TS 36.211: “Evolved Universal Terrestrial Radio Access  (E-UTRA); Physical Channels and Modulation”
[7] 3GPP TS 36.331: “Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC); Protocol specification”
[8] R2-1904551, Size of Quality Report, Ericsson

[9] R2-1910062 Remaining issues of DL quality report in Msg3 in IDLE mode, Huawei, HiSilicon


1/6


_1617456978.unknown

_1617456979.unknown

_1617456977.unknown

