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Introduction 
This paper discusses the remaining issues related to Msg3 repetition and other RAN2 enhancements for support of other coverage enhancement features such as joint channel estimation.
Discussion
Joint channel estimation
In RAN1#106-e, RAN1 made the following agreements related joint channel estimation:
	· Joint channel estimation for PUSCH transmissions and the time domain window are jointly enabled or disabled via RRC configuration for a UE.
· Note: Enabling/disabling of joint channel estimation for PUSCH transmissions means enabling/disabling of DMRS bundling for PUSCH transmissions under the condition of power consistency and phase continuity.
· (update after Oct RAN1 meeting)


From this agreement, we can observe that 
Observation 1. Joint channel estimation (JCE) for PUSCH Tx, together with time domain window (TDW), is configured by RRC. 
Observation 2. Network may configure multiple TDWs for a PUSCH repetition.
Observation 3. Within a TDW, UE needs to maintain consistent Tx power level and phase continuity within TDWs of a PUSCH transmissions enabled with JCE. 
To maintain consistent Tx power level and phase continuity, UE cannot switch between UL transmission and DL reception during a TDW in a TDD system. This hence requires a different UE behavior in handling DRX timers from legacy. 
In legacy, UE starts DRX RTT timer right after the first transmission in a bundle. After the DRX RTT timer expires, UE starts DRX reTx timer. As long as the reTx timer is running, UE continuously monitors PDCCH for possible reTx request from gNB, while the repetition is ongoing. 
If JCE is configured and UE can’t switch between DL reception and UL Tx during a TDW, then UE can’t start DRX RTT timer until the end of a TDW. And when a TDW starts, DRX RTT timer or DRX reTx timer has to be stopped if running. We therefore propose the following:
Proposal 1. 	When UE in a TDD system is configured with JCE and TDW(s), UE applies the following behaviors for DRX RTT timer and DRX reTx timer:
· UE starts DRX RTT timer only when a time domain window ends;
· UE starts DRX reTx timer upon expiry of DRX RTT timer, only if no TDW is active;
· UE stops DRX RTT timer or DRX reTx time, if running, when a TDW starts.
Contention resolution timer
In legacy RACH procedure, UE starts ra-ContentionResolutionTimer in the first symbol after the initial Msg3 transmission is completed. And UE re-starts the timer after each retransmission of Msg3. This behavior makes sense because when UE starts a retransmission for Msg3, it knows for sure network did not receive its previous transmission properly. 
In legacy PUSCH Tx other than Msg3 (i.e. those scheduled by either dynamic or configured grants), each repetition is modeled as a retransmission. It was more of a modeling choice than based on technical reasons. However, we do not think the same modeling should be applied to Msg3 repetition, for the following reasons: 
· First, restarting contention resolution timer after each repetition may help terminate Msg3 transmission early. However, that may actually increase UE’s power consumption. That is because if network implementation does its job right, it is more likely that the number of repetitions performed is more than the number of repetitions skipped due to early termination. As a result, UE consumes more power in monitoring PDCCH after each repetition than the power it may save from early termination. 
· Second, Msg3 repetition can achieve its full benefits if the network can perform joint channel estimation across repetitions. However, joint channel estimation requires UE to maintain consistent Tx power and phase continuity across repetitions. If UE were to restart the contention resolution timer after each repetition, that would require UE to monitor PDCCH between repetitions. This switch between DL reception and UL Tx makes it very challenging for UE to maintain its phase continuity between two repetitions.
[bookmark: _Hlk85634520]Observation 4.	If UE restarts contention resolution timer after each repetition, it may consume more power and not be able to maintain power and phase continuity needed for network to perform JCE to attain the full benefits of Msg3 repetition.  
For the above reasons, we think the contention resolution timer should not be re-/started after UE completes all repetitions in a Msg3 re-/transmission.  
Proposal 2. 	If a Msg3 is scheduled with repetition, UE re-/starts ra-ContentionResolutionTimer in the first symbol after all repetitions in a Msg3 re-/transmission are completed.
Group B preamble
In RAN1’s reply LS to RAN2, they stated that 
	From RAN1 perspective, it is feasible to support both Group A with or without Msg3 repetition and Group B with or without repetition. Majority companies in RAN1 see the necessity of supporting Group B with Msg3 repetition while no consensus reached in RAN1.  If supported, a separate set of Group B related parameters such as ra-Msg3SizeGroupA, messagePowerOffsetGroupB and numberOfRA-PreamblesGroupA for request of Msg3 repetition can be introduced.


From RAN2’s perspective, we think it is beneficial to support Group B with repetition. Preamble group B allows UE to request a larger UL grant for its Msg3. Although it is more resource expensive to schedule a larger Msg3 UL grant for UEs in need of coverage enhancement, we think it is still a useful feature to have in some use case, e.g. for UEs with only small amount of data to send and can leverage RACH based SDT or when cell loading is low. Moreover, network is in complete control of the availability of preamble group B, i.e. when network determines it is too expensive to schedule large UL grant for Msg3, it can simply not configure preamble group B. 
Since RAN1 has acknowledged that it is feasible to support Group B with or without repetition and it is beneficial to have it from RAN2’s perspective, we propose that joint configuration between preamble Group B and Msg3 repetition should be supported.
Proposal 3. 	Preamble Group B can be jointly configured with Msg3 repetition. 
Proposal 4. 	Introduce a separate set of Preamble Group B related parameters such as ra-Msg3SizeGroupA, messagePowerOffsetGroupB and numberOfRA-PreamblesGroupA when Preamble Group B is jointly configured with Msg3 repetition. 
Conclusion
Based on the above analysis, we’d recommend RAN2 to discuss and adopt the following proposals:
Observation 1. Joint channel estimation (JCE) for PUSCH Tx, together with time domain window (TDW), is configured by RRC. 
Observation 2. Network may configure multiple TDWs for a PUSCH repetition.
Observation 3. Within a TDW, UE needs to maintain consistent Tx power level and phase continuity within TDWs of a PUSCH transmissions enabled with JCE. 
Proposal 1. 	When UE in a TDD system is configured with JCE and TDW(s), UE applies the following behaviors for DRX RTT timer and DRX reTx timer:
· UE starts DRX RTT timer only when a time domain window ends;
· UE starts DRX reTx timer upon expiry of DRX RTT timer, only if no TDW is active;
· UE stops DRX RTT timer or DRX reTx time, if running, when a TDW starts.
Observation 4.	If UE restarts contention resolution timer after each repetition, it may consume more power and not be able to maintain power and phase continuity needed for network to perform JCE to attain the full benefits of Msg3 repetition.  
Proposal 2. 	If a Msg3 is scheduled with repetition, UE re-/starts ra-ContentionResolutionTimer in the first symbol after all repetitions in a Msg3 re-/transmission are completed.
Proposal 3. 	Preamble Group B can be jointly configured with Msg3 repetition. 
Proposal 4. 	Introduce a separate set of Preamble Group B related parameters such as ra-Msg3SizeGroupA, messagePowerOffsetGroupB and numberOfRA-PreamblesGroupA when Preamble Group B is jointly configured with Msg3 repetition.
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