3GPP TSG-RAN WG2 Meeting #107





  R2-1910589
Prague, Czech Republic, 26th-30th Aug 2019



  
Agenda Item:

12.3.2
.5 
Source:


Huawei, HiSilicon
Title:



Considerations on RLM for DAPS
WI code(s):


LTE_feMob-Core
Document for:

Discussion and Decision
1
Introduction
In RAN2#106 meeting RAN2 made the following agreements related to non-split bearer solution [1].

Agreements

1
We will not specify single active protocol stack solution (option 0/1/2)

2
We will specify dual active with specified capability coordination that does not have to be utilized by the network. FFS how/whether we will specify the rules for UE when capability coordination is not utilized and UE capabilities are exceeded (we may leave this up to UE implementation).
So dual active protocol stacks (DAPS) will be considered in the next specification work. From RLM point of view the following mechanism need to be designed as pointed by session chair.
	How long does UE maintain RLM towards source cell? Does UE have to maintain RLM towards both source and target cells at any point? If the target cell fails, does UE report RLF report towards source cell?


In this paper we further discuss the RLM procedure for DAPS.
2
Discussion
For radio link monitoring UE keeps an eye on the downlink radio link quality and compare it to the thresholds Qout and Qin, if N310 consecutive out-of-sync indications from lower layers are received T310 should be triggered. When T310 expires UE has to initiate the connection re-establishment procedure if security has been activated. But this is traditional behaviour, considering DAPS there is a period time when UE communicate with two eNB with separate protocol stacks, even if RLF of one cell is detected UE can still fallback to connect with the other cell, connection re-establishment procedure is not needed.
To support fallback to connection with only one eNB, simultaneous RLM towards both source and target cell are needed. Since at least simultaneous reception should be supported by UE, anyway UE need to perform blind detection of PDCCH of two cells, so the corresponding downlink cell specific reference signal need to be used for channel estimation. In this channel estimation aspect the measurement of downlink CRS is unavoidable, and usually UE monitors the channel quality based on the measurement result of CRS, it is natural to perform RLM in case downlink reception is ongoing.

Observation 1: when UE performs simultaneous reception from source cell and target cell, it is unavoidable to detect and measure CRS so that dual RLM can be supported naturally for these two cells.

For the first question, how long does UE maintain RLM towards source cell, we think it is better to maintain until UE disconnect with source cell. And this also implies that UE will maintain RLM towards both source and target cells once RACH procedure towards target cell is completed. From the beginning of RRC connection with target eNB is established, UE need to monitor the channel quality of target cell, since the RLM for source cell is not terminated, two parallel RLM need to be maintained.
Proposal 1: maintain RLM towards source cell until UE disconnects with source cell.
During the period of simultaneous reception from two cells, if one cell fails UE can still fallback to connect with one eNB, and it is necessary to inform network of the RLF to synchronize with UE. After successful RACH procedure the RRC connection termination is shifted from source eNB to target eNB, the source cell is just one more path to transmit data. If RLF of source cell happens UE need to send a RLF report to target eNB, so target eNB can send a release indication to source eNB to stop data transmission with UE as illustrated below.
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Figure 1 release triggered by RLF
If target cell fails, the similar processing can be applied, in which UE reports RLF of  target cell to source cell, in this case source eNB can send handover cancel message to target eNB to retrieve UE’s RRC connection.

Proposal 2: during the period of dual RLM, if one cell fails UE should report RLF to the other cell. 
4
Conclusions
This contribution has discussed parallel RLM towards source cell and target cell, and we have the following observations:

Observation 1: when UE performs simultaneous reception from source cell and target cell, it is unavoidable to detect and measure CRS so that dual RLM can be supported naturally for these two cells.

And we propose:
Proposal 1: maintain RLM towards source cell until UE disconnects with source cell.
Proposal 2: during the period of dual RLM, if one cell fails UE should report RLF to the other cell. 
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