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1 Introduction

At RAN2 #84 meeting, RACH aspects with eIMTA, including PRACH resource configuration, RACH timing, and scheduling restriction of the RACH messages etc., have been discussed. A joint WF [1] was presented, and the following were agreed [2].
	Agreements
1
Working assumption is that PRACH resource configuration is restricted via eNB implementation to the UL subframes that will not be dynamically reconfigured as DL subframes.

2
No new RACH timing is introduced, i.e., the following timing relationships are as in the current specification

•
The timing relationship between Msg0 and Msg1

•
The timing relationship between Msg2 and Msg3


In order to further progress on RACH aspects with eIMTA, email discussion based on the joint WF [1] is planned after RAN2 #84 meeting. This document aims at summarizing the remaining open issues and collecting companies’ views on the issues. 
2 Remaining open issues of RACH aspects with eIMTA
2.1 On PRACH Resource Configuration Restriction
In RAN2 #84 meeting, some concern was raised on the availability of PRACH resources, if PRACH resource configuration is restricted to UL subframes that will not be dynamically reconfigured as DL subframes. To allow possible further checking, it was made a working assumption, as shown in section 1. Companies’ views are invited on whether the working assumption can be confirmed as agreement. 
Table 1 views on the working assumption
	Company name
	Whether the working assumption “PRACH resource configuration is restricted via eNB implementation to the UL subframes that will not be dynamically reconfigured as DL subframes” can be confirmed as agreement?
	Other comments 

	Samsung
	We support the working assumption to be agreed.
	

	CATT
	We don’t see any big issue in resource availability with the working assumption, so we prefer to confirm it as agreement. 
	

	NSN/Nokia
	We are fine to confirm the working assumption as an agreement.
	

	ZTE
	After checking the table 5.7.1-3 of 36.211, we find there will be more scheduling and configuration restriction for eNB than what we imaged before. So unfortunately we can’t agree to confirm this as agreement and would like to discuss it at next meeting based on e.g. ZTE discussion paper :)
	The working assumption will only work if both legacy UE and eIMTA UE "can" send preamble by following PRACH resource based on SIB1 UL/DL configuration. Unfortunately not all case works like this way. For example, if SIB1 configuration is #0, PRACH configuration index is 3, then only configuration #3 and #6 can be dynamic configuration. Another example is PRACH configuration index 9. for this case, no ul/dl configuration could be dynamic configuration. After checking the whole table 5.7.1-4 of 36.211, it is found majority of the cases are not able to work. That's why we said this was a serious problem which should be tackled.


	Qualcomm
	We agree with making the working assumption as agreement
	

	Huawei, Hisilicon
	We support to make the working assumption as agreement
	

	Intel 
	We support to confirm this working assumption as an agreement. 
	We agree the number of configurable PRACH configuration index would be reduced, but the available resources should be still large enough for RACH operation in typical scenario considering eIMTA supposed to be used for small-cell scenario with limited number of UEs, and also note that short RACH (e.g. PRACH format 4) resource is always present in SF #1.

	BRCM
	We support to confirm this working assumption to be agreed.
	Actually we believe that doing this other manner would lead significant complexities to maintain backward compatibility.

	LGE
	Agree, but since it is eNB restriction, nothing needs to be captured in the specification.
	

	ITRI
	We support this working assumption to be an agreement. 
	

	MediaTek
	We think that there is of course additional resource restriction, but as long as PRACH resource can be configured, we do not think this is a big issue. We think eIMTA is used on small cell (CA or dual connectivity), so PRACH resource should be an issue.

We agree to make working assumption to agreement.
	

	Ericsson
	It should be possible to handle this issue with reasonable implementation and nothing needs to be captured in the radio interface specifications.
	

	Alcatel-Lucent/Alcatel-Lucent Shanghai Bell
	We are fine with confirming the working assumption, nothing needs to be capture in the specification
	


2.2 On Scheduling Restriction for RACH Msg0 and Msg4 
2.2.1 Description of the issues
The following is put to FFS in [1] due to limited discussions in RAN2 #84 meeting, i.e., 
FFS on whether Msg0 and Msg4 are allowed in a DL subframe that is dynamically reconfigured from a UL subframe.
Since eNB is aware whether the RACH order is for legacy or eIMTA UE, it is possible to schedule Msg0 for eIMTA UE based on TDD UL/DL configuration indicated in L1 signalling. 
For an eIMTA UE in RRC_CONNECTED, Msg4 is essentially a UL grant. Therefore, Msg4 shall occur in a DL or special subframe indicated in SIB1, following the UL HARQ timing as agreed in RAN1 [3], i.e., 
For UE configured with TDD eIMTA, uplink scheduling timing and HARQ timing follow UL-DL configuration signaled in SIB1. 
2.2.2 Companies’ views
The companies’ views on the issues described in section 2.2.1 are summarized in the table below.
Table 2 views on scheduling restriction for Msg0/4
	Company name
	View on the open issue (e.g., whether any extra scheduling restriction for Msg0/4 is needed with eIMTA?)
	Other comments 

	Samsung
	It is also our understanding that grant for UL transmission is restricted to DL or special subframe indicated by TDD configuration in SIB1. So, Msg4 is not allowed in a DL subframe that is dynamically reconfigured from a UL subframe seems to be a reasonable restriction for Msg4.
For Msg0 no need for scheduling restriction
	However there is no need to specify this restriction as long as eNB implementation takes care of UL grant scheduling and treats Msg4 as UL grant.

	CATT
	As mentioned in section 2.2.1, Msg4 shall follow the UL HARQ timing agreement. 
In our view, there is no need for any extra scheduling restriction for Msg0/4.
	

	NSN/Nokia
	We think there’s no need to allow Msg0 or Msg4 in such a subframe.
	All legacy UEs can only use SIB1 DL subframes.

For eIMTA UEs, eNB cannot reliably know whether the eIMTA UEs have received the latest dynamic configuration or not. Hence, it is safest to not send such indications in those subframes.

	ZTE
	As for msg0, no restriction is necessary because eNB know UE’s capability already;
As for msg4, the situation is bit complicated. If the RACH procedure is initiated by MAC layer, then msg4 will contain one UL grant for new transmission. Then it should be limited within D/S subframe following SIB1 configuration.  However if RACH procedure is initiated by PDCCH order i.e. msg0, then msg4 doesn’t necessary contain an UL grant as long as it addresses intended C-RNTI. So in this case there should be no restriction due to the fact that UE is already identified by eNB.
	However we also intend to agree nothing need be specified.  

	Qualcomm
	No restriction in standard is needed. This should be up to eNB implementation. 
	In some cases (e.g. the TDD configuration changed during DRX sleep, poor coverage), UE may not have the fresh dynamic TDD UL/DL configuration. Up to eNB implementation, eNB should preferably send the Msg4 and Msg0 on fixed DL subframe or special subframe. 

	Huawei, Hisilicon
	No restriction for Msg0 is needed, i.e. the eNB can send Msg0 at any D/S subframe on which the UE monitor PDCCH with its C-RNTI.
No restriction For Msg4, i.e. the eNB can send Msg4 at any D/S subframe on which the UE monitor PDCCH with its C-RNTI
 Even msg4 will contain one UL grant for new transmission, the UL HARQ scheduling timing of L1 singling TDD configuration has to obey the scheduling UL HARQ timing of SIB1 TDD configuration when this UE is configured for eIMTA function. 

	

	Intel
	We agree to leave the Msg0 and Msg4 transmission handling (i.e. whether transmissions are allowed on the flexible DL subframes) up to eNB scheduler. 
	For Msg0, eNB may decide its transmission subframe based on whether the intended UE has been activated eIMTA or not. 

For Msg4, one simple and safe solution is transmitted it on SIB1 DL subframes as mentioned by several companies.

	BRCM
	Transmission of Msg0 can be left to eNB implementation. 

Transmission of Msg4 has to be send on fixed DL subframe based on SIB1 configuration, as UE has no knowledge of eIMTA configuration. (We assume that eIMTA configuration comes in RRC reconfiguration message not in SIBs)
	There seems be some benefits in certain cases that eNB  only uses fixed DL subframes. However, if UE receiving Msg0 at dynamic DL subframes it should take the command into account – ignoring it would make things more complex.
We should also agree which point the UE gets information that network is using eIMTA and shall start detecting L1 reconfiguration  messages regarding on used subframe configuration ( We have assumed dedicated signalling and Idle mode procedure are not effect by this feature.

	LGE
	Agree with ZTE. 
· Msg0: no restriction
· Msg4 initiated by Msg0: no restriction
· Msg4 of CBRA: restricted to SIB1 configuration
However, since it is eNB restriction, nothing needs to be captured in the specification.
	

	ITRI
	We think it is up to eNB scheduling.  No extra restriction is needed.
	

	MediaTek
	For Msg0 (PDCCH order), UE capability is known, no restriction is needed. But since the L1 signaling could be missed, so eNB use dynamic subframe for Msg0 at its own risk.

In our understanding, Msg4 only exists with contentional RA. For contentional RA, following SIB1 is the only choice.

For un-contentional RA, there is no real Msg4, normal scheduling applies.
	With the understanding in the left, we agree that nothing needs to be specified.

	Ericsson
	It should be possible to handle this issue with reasonable implementation and nothing needs to be captured in the radio interface specifications.
	

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	The eNB should be able to handle the Msg0/4 transmission appropriately for each case. Nothing needs to be captured in the specification.
	


2.3 On Scheduling Restriction for RACH Msg2
2.3.1 Description of the issues
The following is proposed in [1]
Proposal 4 For contention-based RACH, Msg2 is restricted via eNB implementation to the DL subframes indicated in TDD UL/DL configuration in SIB1 or special subframe that will not be dynamically reconfigured as DL subframe.

FFS on Msg2 scheduling for contention-free RACH.
For contention-based RACH, eNB cannot distinguish the preambles from legacy and eIMTA UEs. Hence, Msg2 should be transmitted in subframes which legacy UEs can receive, i.e. the DL subframes and special subframes indicated in TDD UL/DL configuration in SIB1. It should be noted that it is still under RAN1 discussion whether common messages (e.g., paging, RAR, etc.) can be transmitted in a special subframe which can be dynamically reconfigured to DL subframe. 
For contention-free RACH, since eNB is aware of the preambles sent by eIMTA UEs, it seems possible to allow Msg2 transmission for eIMTA UE in a DL subframe that is dynamically reconfigured from a UL subframe or a special subframe. The pros and cons of such option haven’t been discussed in RAN2. 
2.3.2 Companies’ views
The companies’ views on the issues described in section 2.3.1 are summarized in the tables below.
Table 3 views on scheduling restriction for Msg2, contention-based RACH
	Company name
	View on the open issue (e.g., whether proposal 4 in [1] is needed for contention-based RACH)
	Other comments 

	Samsung
	For contention based RACH we would prefer not to specify anything and leave it to eNB implementation to apply the restriction.

	An alternate proposal:
For contention-based RACH, Msg2 transmission is restricted via eNB implementation i.e. it is typically not transmitted in subframes that will be dynamically reconfigured as DL subframe.

	CATT
	For contention based RACH, Msg2 transmission should be restricted in the DL subframes and DwPTS indicated in TDD UL/DL configuration in SIB1. Whether it can be transmitted in the special subframe that can be dynamically reconfigured as DL depends on RAN1 decision.
	

	NSN/Nokia
	We agree to proposal 4.
	

	ZTE
	For contention based RACH, msg2 shall be restricted in the D/S subframe following SIB1 configuration because eNB has no idea what kind of UE it deals with. 
	

	Qualcomm
	Agree with proposal 4
	

	Huawei, Hisilicon
	Restriction is needed for Msg2 for CBRA
	

	Intel 
	We support the proposal 4.
	Apparently, Msg2 transmission should be limit on the SIB1 DL Subframes. .In addition, it should be noted that Msg2 subframe actually determines where the subsequent Msg3 is transmitted, as discussed in Proposal 3 and 5. To ensure Msg3 is restricted to the UL subframes, Msg2’s subframe need to be properly selected. But, we would like to leave it handled by eNB scheduler.  

	BRCM
	We support the proposal 4.
	

	LGE
	We agree that the Msg2 of CBRA should be restricted to SIB1 configuration, but since it is eNB restriction, nothing needs to be captured in the specification.
	

	ITRI
	We agree on Proposal 4.
	

	MediaTek
	We agree to proposal 4.
	Nothing needs to be specified.

	Ericsson
	It should be possible to handle this issue with reasonable implementation and nothing needs to be captured in the radio interface specifications.
	

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	We agree to proposal 4 on CBRA
	Nothing needs to be specified.


Table 4 views on scheduling restriction for Msg2, contention-free RACH
	Company name
	View on the open issue (e.g., whether any scheduling restriction for Msg2 is needed in case of contention-free RACH)
	Other comments 

	Samsung
	For contention free RACH no need to apply scheduling restriction for Msg2 transmission.
	

	CATT
	Same restriction on Msg2 transmission for CBRA and CFRA, since it has lower complexity:

1)No need for eNB to separate the Msg2 transmission for CFRA and CBRA;

2)No need for eNB to separate the Message transmission for CFRA for eIMTA UE and legacy UE;
	

	NSN/Nokia
	This can be left up to eNB implementation.
	

	ZTE
	Agree with Samsung
	

	Qualcomm
	The restriction (Msg2 on fixed DL subframe or special subframe) is necessary.
	In the content free random access of handover, the UE may not know the dynamic TDD configuration of target cell. 

The restriction simplifies UE design and reduces power consumption.

	Huawei, Hisilicon
	No Restriction is needed for Msg2 for CFRA.
Even in some L1 signalling missing cases or handover case, the ENB can send the RAR twice in both fixed and flexible DL if the ENB considers that it is necessary.
	

	Intel
	We agree that no restriction on Msg2 transmission for CFRA. 
	

	BRCM
	There seems to be no need for restriction on Msg2 when serving is not changed. Handover case can be covered if network gives correct configuration in HO command.
	

	LGE
	No restriction is needed, and nothing needs to be captured in the specification.
	

	ITRI
	We agree that no restriction is needed. 
	

	MediaTek
	In principle, agree with CATT. But also think nothing needs to be specified, so eNB implementation is allowed to take risk.
	

	Ericsson
	It should be possible to handle this issue with reasonable implementation and nothing needs to be captured in the radio interface specifications.
	

	Alcatel-Lucent/Alcatel-Lucent Shanghai Bell
	We would like to have a common procedure for both CBRA and CFRA, hence agree with CATT comment. Nothing needs to be specified and eNB behavior can be left to the eNB implementation.
	


2.4 On Scheduling Restriction for RACH Msg3

2.4.1 Description of the issues
The following is proposed in [1]
Proposal 5 Msg3 (including both new transmission and retransmission) is restricted via eNB implementation to the UL subframes that will not be dynamically reconfigured as DL subframes.
The scheduling of RACH Msg3 is basically determined by the scheduling of Msg2 and the timing relationship between Msg2 and Msg3. It is possible that Msg2 is scheduled so that a legacy UE transmits Msg3 in a SIB1-indicated UL subframe which has been dynamically reconfigured as DL, which may lead to severe UL-to-DL interference and increased RACH failure.
2.4.2 Companies’ views
The companies’ views on the issues described in section 2.4.1 are summarized in the table below.
Table 5 views on scheduling restriction for Msg3
	Company name
	View on the open issue (e.g., whether proposal 5 in [1] is needed)
	Other comments 

	Samsung
	We tend to agree with Proposal 5.
	

	CATT
	We agree with Proposal 5 in [1].
	

	NSN/Nokia
	We agree to leave this to implementation
	

	ZTE
	We agree with proposal5
	

	Qualcomm
	Agree.
It would be useful to clarify whether the Msg3 subframe is fixed UL subframe (common UL subframe set of SIB1 TDD configuration and DL reference TDD configuration).
	The Msg3 can be sent on flexible subframe. It is up to eNB to ensure the subframe would not be configured into DL during Msg3 transmission.

	Huawei, Hisilicon
	We tend to agree with Proposal 5.
	

	Intel 
	We agree with Proposal 5. 
	

	BRCM
	We agree on proposal 5.
	

	LGE
	Agree, but since it is eNB restriction, nothing needs to be captured in the specification.
	

	ITRI
	We agree on Proposal 5.
	

	MediaTek
	We agree with proposal 5. 
	

	Ericsson
	It should be possible to handle this issue with reasonable implementation and nothing needs to be captured in the radio interface specifications.
	

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	Agree with the proposal, nothing needs to be captured in the specification.
	


2.5 Further discussions on RACH Msg2/3 timing with eIMTA
2.5.1 Description of the issues
In [1], there is one more proposal on the RACH timing, i.e., 
Proposal 3 RACH timing is always based on the TDD UL/DL configuration indicated in SIB1.
The intention of the proposal is to clarify the reference TDD UL/DL configuration to use in determining the “first UL subframe after 6ms”. It can be further discussed whether such clarification is needed. And, it seems clearer to separate the discussions for two cases, i.e., with or without the scheduling restriction for Msg2/3. In Appendix A1, examples are provided for the two cases, respectively. One potential observation from the examples is that with Msg2/3 scheduling restriction, it is possible not to further specify the reference TDD UL/DL configuration for Msg2/3 timing determination.
2.5.2 Companies’ views
The companies’ views on the issue described in section 2.5.1 are summarized in the table below.
Table 6 views on further clarification of Msg2/3 timing
	Company name
	View on the open issue (e.g., whether proposal 3 is needed, for cases with or without Msg2/3 scheduling restriction?)
	Other comments 

	Samsung
	We see no need for Proposal 3 as long as eNB implementation takes care of scheduling restrictions for Msg2/Msg3 depending on scenarios discussed above. 
	

	CATT
	If proposal 5 in [1] is agreed, we think further clarification of RACH Msg2/3 timing is not necessary.
However, we are also fine if majority’s view support clarification of the reference TDD configuration in use e.g., for the completeness of the specification. We notice a similar question was raised by another company in RAN1 email reflector, therefore it seems useful to at least capture our conclusion regarding this issue in the meeting report.  
	

	NSN/Nokia
	We agree to proposal 3
	

	ZTE
	We however think it is very important to clarify this point to avoid ambiguity. If you look into the example in Figure 1, actually msg2 still follow the scheduling restriction in section 2.3.1 since it is #0 subframe, but UE’s behaviour mainly depends on the reference UL/DL configuration. If UE follows SIB1 configuration, the initial transmission of msg3 will skipped due to collision. But if UE follows dynamic configuration, the initial transmission of msg3 will not be skipped but in a complete different uplink subframe. From eNB point view, since it has not identified UE yet, eNB has to prepare to receive initial transmission in 2 places which is very complicated. As network vendor we would like to avoid such situation. One of the solution is to further restrict msg2 to subset of the DL subframes to avoid such problem.
	

	Qualcomm
	Agree with proposal 3
	

	Huawei, Hisilicon
	Agree with proposal 3
	

	Intel
	We see the necessity to agree with proposal 3. 
	In our understanding, Proposal 5 just defines a principle for eNB scheduler but as usual nothing would be specified in specification. From UE perspective, upon receiving Msg2 (e.g. Proposal 4), UE needs to know where to transmit the subsequent Msg3 and proposal 3 should be followed in this case. So, we support to clarify/specify proposal3 for eIMTA in TS 36.213. 

	BRCM
	No strong opinion whether this needs to be separately addressed. It seems that existing agreements and proposal 5 already captures this proposal.
	

	LGE
	We don’t agree with proposal 3, because eIMTA UE can follow L1 configuration during RACH.
We don’t want to capture anything in the specification as whole things are eNB implementation.
	

	ITRI
	We think Proposal 3 is not needed. 
If Proposal 4 and Proposal 5 are agreed, Proposal 3 means nothing for eIMTA UE.  For example, in the Appendix A1 example, eNB only can schedule Msg. 2 in SF#5 and eIMTA UE only needs to monitor Msg. 2 in SF#5. So for eIMTA UE, there is no matter what timing it should follow.

	

	MediaTek
	We also think there is no issue if eNB implementation can ALWAYS make sure that there is no ambiguity on “the first UL subframe after 6ms”. We need clarification only if eNB cannot guarantee that.
	

	Ericsson
	It should be possible to handle this issue with reasonable implementation and nothing needs to be captured in the radio interface specifications.
	

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	We think the eNB implementation could take care of the situation.
	


3 Conclusions
RACH aspects have been discussed via email, based on a joint WF in [1]. The interested companies shared their view on the need of proposals in [1], and the companies’ views are captured in Table 1-6. 

In Table 7 the summary of the companies’ views and possible way forward are provided, as a possible conclusion to the email discussion. 
Table 7 Summary and possible WF based on email discussions

	Topic
	Summary of companies’ views
	Possible WF

	Working assumption on PRACH configuration
	11 companies agree to confirm the working assumption as agreement. 
1 company doesn’t provide view regarding whether the working assumption can be confirmed but thinks it should be possible to handle this via implementation. 

1 company wants to discuss this further in the meeting, and pointed out the potential resource restriction issue due to such restriction. 
	The PRACH configuration restriction issue exists, but it may not be so critical considering that eIMTA is typically used in small cells with limited number of UEs. Therefore the following is proposed

· The working assumption is confirmed as agreement.

	Need of restriction to Msg0
	12 companies see no need for extra scheduling restriction for Msg0, or think it should be possible to handle this via implementation.
1 company sees no need to allow Msg0 in a DL subframe that is dynamically reconfigured from a UL subframe. 
	No scheduling restriction is needed for Msg0. 


	Need of restriction to Msg4
	12 companies see no need for extra scheduling restriction for Msg4 (except for the case when Msg4 contains an UL grant and shall follow the RAN1 agreement on UL HARQ timing), or think it should be possible to handle this via implementation. 

1 company sees need to restrict Msg4 to DL subframes indicate in SIB1 configuration. 
	No extra scheduling restriction is needed for Msg4.

	Need of restriction to Msg2, contention based RACH
	12 companies agree to proposal 4 in R2-134597, with the clarification that such scheduling restriction is up to eNB implementation, but doesn’t imply mandatory behaviour in the specification. 
1 company suggests an alternative proposal which is claimed to have the same meaning. 

1 company doesn’t provide view regarding proposal 4 in R2-134597 but thinks it should be possible to handle this via implementation. 
	Proposal 4 in R2-134597 is agreed. It is up to eNB implementation to realize the restriction.  

	Need of restriction to Msg2, contention free RACH
	9 companies see no need for scheduling restriction, or think it should be possible to handle this via implementation. 
3 companies think the restriction to the DL subframes indicated in TDD UL/DL configuration in SIB1 or special subframe that will not be dynamically reconfigured as DL subframe is needed. 
1 company agree that the scheduling restriction may be needed, but thinks nothing needs to be specified. 

There is no majority’s view on whether scheduling restriction for Msg2 in case of contention free RACH is necessary. But majority’s view is that no scheduling restriction needs to be specified for Msg2 in case of contention free RACH. 
	No need to specify any restriction for Msg2 in contention-free RACH.  

	Need of restriction to Msg3 
	12 companies agree to proposal 5 in R2-134597. 
1 company doesn’t provide view on proposal 5  thinks it should be possible to handle this via implementation. 


	Proposal 5 in R2-134597 is agreed. It is up to eNB implementation to realize the restriction.

	Need for further clarification of Msg2/3 timing
	5 companies agree to proposal 3 in R2-134597. 

5 companies see no need for Proposal 3 as long as eNB implementation takes care of scheduling restrictions for Msg2/Msg3. 

2 companies have no strong view. 

1 company doesn’t agree with proposal 3, and thinks UE can follow L1 configuration during RACH.   
1 company doesn’t provide view on proposal 3, but think it should be possible to handle this via implementation
No majority’s view is observed on the need of proposal 3. 


	Based on the companies’ view, if the scheduling restrictions of Msg2/3 in Proposal 4 and 5 are agreed, the resulted behaviour of msg3 transmissions seems clear and companies have aligned understanding on that. As the timing relationship between Msg2/3 is captured in TS36.213, we can send our observation to RAN1 and leave it up to RAN1 whether the clarification as in Proposal 3 in R2-134597 is useful in the spec. 

The following conclusion is made

· from RAN2 point of view, if the scheduling restrictions of Msg2/3 in Proposal 4 and 5 in R2-134597 are agreed, the resulted UE behavior of Msg3 transmission is the same with or without the clarification in Proposal 3 in R2-134597. 

· Send LS to RAN1 about the conclusions made by RAN2 on RACH aspects.





Based on the discussion and summaries for each question, the following proposals are made:
Proposal 1: Confirm the working assumption on PRACH resource configuration as agreement, i.e. 
PRACH resource configuration is restricted via eNB implementation to the UL subframes that will not be dynamically reconfigured as DL subframes.
Proposal 2: No extra scheduling restriction is needed for Msg0 and Msg4.
Proposal 3: For CBRA, Msg2 is restricted via eNB implementation to the DL subframes indicated in TDD UL/DL configuration in SIB1 or special subframe that will not be dynamically reconfigured as DL subframe.
Proposal 4: For CFRA, no clarification on the restriction for Msg2 is needed. 
Proposal 5: Msg3 (including both new transmission and retransmission) is restricted via eNB implementation to the UL subframes that will not be dynamically reconfigured as DL subframes.
Proposal 6: No further clarification is needed of Msg2/3 timing.
Since RACH issue impacts both RAN2 and RAN1, we propose to send LS to RAN1 to inform all the above proposals made in RAN2. 
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Appendix A1 Reference TDD configuration for Msg2/3 timing determination, examples
Case 1, without scheduling restriction of Msg2/3
One example is provided in Figure 1, where the TDD UL/DL configurations #0 and #5 are indicated by SIB1 and L1 signalling, respectively. In the example, it is assumed that Msg2 is received in subframe #0 of the 1st radio frame. The cases (a), (b), and (c) correspond to three possible eIMTA UE behaviours, regarding the reference TDD UL/DL configuration for determining the “1st UL subframe after 6ms”.
· Behaviour a) UE determines that Msg3 timing is in subframe #7, i.e., the first UL subframe after k+6 according to the TDD configuration in SIB1. Msg3 is transmitted by UE.
· Behaviour b) UE determines that Msg3 timing is in subframe #7, i.e., the first UL subframe after k+6 according to the TDD configuration in SIB1. Msg3 transmission is skipped by UE.
· Behaviour c) UE determines that Msg3 timing is in subframe #2 in the next radio frame, i.e., the first UL subframe after k+6 according to the TDD configuration indicated in L1 signalling. Msg3 is transmitted by UE.
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Figure 1 Example of RACH Msg2/3 timing without scheduling restriction
One question is that whether the exact eIMTA behaviour needs to be clarified in this case. 
Case 2, with scheduling restriction of Msg2/3
One example of Msg2/3 timing with scheduling restriction (i.e., proposal 4&5 in [1]) is provided in Figure 2. In this example, there is no difference in the resulted Msg3 transmission timing, no matter whether eIMTA UE uses TDD UL/DL configuration indicated in SIB1 or L1 signaling as reference. 
Therefore, with scheduling restriction of Msg2/3, it is possible not to specify the reference TDD UL/DL configuration for Msg2/3 timing determination (i.e., leave it to UE implementation). 
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Figure 2 Example of RACH Msg2/3 timing with scheduling restriction
