Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 Meeting #106
R2-1907021
Reno, Nevada, USA, 13th – 17th May 2019

Agenda Item:
12.1.6
Source: 
Huawei, HiSilicon
Title:
DL quality report in connected mode
Document for:
Discussion and Decision
1 Introduction
In RAN#82 plenary meetings, the WID for additional MTC enhancements for LTE was revised in [1] to include the following objective on aperiodic quality report as highlighted:

	Improved DL transmission efficiency and/or UE power consumption:

· Specify support for mobile-terminated (MT) early data transmission (EDT) [RAN2, RAN3]

· Specify quality report in MSG3 at least for EDT [RAN1, RAN2]

· Specify aperiodic quality report in connected mode using same quality definition as in Msg3 [RAN1, RAN2, RAN4]



In the last RAN1 meeting, some progresses have been achieved as following:

	Agreement
· DL quality report in Msg3 in IDLE mode and DL quality report in connected mode are configured separately.
· DL quality report in Msg3 in IDLE mode is configured per PRACH CE level or per CE mode in the SI.
· DL quality report in connected mode is configured by UE-specific RRC signaling.
Agreement
· For DL quality report in connected mode, DL quality is transmitted via higher layer signaling, e.g. MAC CE or RRC message.
Working Assumption
· For DL quality report in Msg3 for IDLE mode UEs, the narrowband(s) for downlink quality measurement includes at least the narrowband(s) on which MPDCCH of RAR is monitored.



In this document, we will discuss DL quality report in connected mode from RAN2 point of view.
2 Discussion
In the current WI descriptions, there are two related scope, as following:

· DL quality report in Msg3 for EDT and non-EDT 
· DL quality report in connected mode (aperiodic)

According to the RAN2 discussion so far, only Msg3 is used to report the DL quality in idle mode. However, there is no clear clarification for connected mode. Currently, Msg3 may be used in one of two cases according to the following definition in TS 36.321:

	Msg3: Message transmitted on UL-SCH containing a C-RNTI MAC CE or a CCCH SDU optionally multiplexed with DTCH for the UP-EDT, submitted from upper layer and associated with the UE Contention Resolution Identity, as part of a random access procedure.


The Msg3 containing a C-RNTI MAC CE is used for the random access procedure in connected mode, while the Msg3 containing CCCH SDU can be used for the random access procedure in idle mode (e.g. RRC connection request) and in connected mode (e.g. RRC connection reestablishment request). Therefore, there is no strong motivation to differentiate the Msg3 transmission from other UL-SCH transmission. It could be confirmed by RAN2 that the Msg3 in connected mode can be used to report the DL quality. 

Proposal 1: For connected mode, RAN2 confirms that Msg3 (same as other UL-SCH transmissions) can be used to report the aperiodic DL quality report.

RAN1 has agreed the following:

-
DL quality report in Msg3 in IDLE mode and DL quality report in connected mode are configured separately.

-
DL quality report in Msg3 in IDLE mode is configured per PRACH CE level or per CE mode in the SI.

-
DL quality report in connected mode is configured by UE-specific RRC signaling.
For now, there seems no specific “configured” meaning required for the DL quality report. Therefore, the “configured” would mean “enabled” for now. This should be confirmed by RAN2.
Proposal 2: For DL quality report in connected mode, RAN2 confirms that UE-specific RRC signalling is used to enable the feature.

Observation 1: For DL quality report in Msg3 in idle mode, SIB is used to enable the feature.

If the above proposal can be confirmed by RAN2, some clarification on the Msg3 for connected mode is needed before making further decisions. With the similar principle for proposal 1, DL quality report in connected mode in Msg3 should be treated the same as other UL-SCH transmissions. Therefore, it is very straightforward to use UE specific RRC signalling to enable DL quality report in Msg3 for connected mode rather than SIB. This could be confirmed by RAN2.
Proposal 3: RAN2 decides whether the aperiodic DL quality report in connected mode in Msg3 should follow the SIB enabling or UE specific RRC enabling.
From the RAN1 agreement, MAC or RRC signaling will be used to report the DL quality report in connected mode. From RAN2 perspective, it is much simpler to use the common approach as in idle mode, i.e. MAC CE option. 

Additionally, the DL quality report in connected mode should be relatively dynamic. The DL quality report in connected mode is performed via PHY signaling in legacy eMTC system. However, the legacy PHY signaling is not supported for CE mode B. Hence, in Rel16, in order to support the DL quality report for CE mode B, RAN1 agreed to introduce higher layer signaling. In that sense, the intention of DL quality report in connected mode could be as dynamic as PHY signaling. Therefore, RRC signaling should be considered as low priority. 

Proposal 4: MAC CE is used to report the DL quality report in connected mode.
In the legacy eMTC system, the aperiodic DL quality report in connected mode is triggered by DCI. If RAN2 agrees to use MAC CE for DL quality report in connected mode, there seems no need to use any trigger for UE to report DL quality. 

Once UE is enabled by the network to report the DL quality report in connected mode, UE could check the TBS for each MAC PDU. If there are some padding bits left after the multiplexing and assembly of MAC SDUs, UE can include the MAC CE of DL quality report. The TBS of each MAC PDU can be used as the implicit trigger for the MAC CE of DL quality report. Otherwise, padding bits is forseen.
Proposal 5: There is no need to introduce any triggering signaling for the DL quality report in connected mode. 
According to the WID scope, “Specify aperiodic quality report in connected mode using same quality definition as in Msg3”, there is no need to introduce any periodic MAC CE report for DL quality. Considering the limited time, RAN2 should stick to the WID scope. Therefore, we propose not to discuss any periodic DL quality report in connected mode via MAC CE.
Proposal 6: No periodic DL quality report in connected mode via MAC CE is supported.
Since the DL quality report in connected mode is enabled by UE specific RRC signaling, the network needs to know whether a certain UE supports the DL quality report in connected mode. It is straightforward to introduce the UE capability of supporting DL quality report in connected mode.
Proposal 7: The capability of supporting DL quality report in connected mode via MAC CE should be introduced.
3 Conclusion 
In this paper, we discussed aperiodic quality report in connected mode using same quality definition as in Msg3 from RAN2 point of view and we proposed that:
Proposal 1: For connected mode, RAN2 confirms that Msg3 (same as other UL-SCH transmissions) can be used to report the aperiodic DL quality report.

Proposal 2: For DL quality report in connected mode, RAN2 confirms that UE-specific RRC signalling is used to enable the feature.

Observation 1: For DL quality report in Msg3 in idle mode, SIB is used to enable the feature.

Proposal 3: RAN2 decides whether the aperiodic DL quality report in connected mode in Msg3 should follow the SIB enabling or UE specific RRC enabling.
Proposal 4: MAC CE is used to report the DL quality report in connected mode.

Proposal 5: There is no need to introduce any triggering signaling for the DL quality report in connected mode. 
Proposal 6: No periodic DL quality report in connected mode via MAC CE is supported.

Proposal 7: The capability of supporting DL quality report in connected mode via MAC CE should be introduced.
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