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[bookmark: _Ref492503575]Introduction
The WI description for even further enhanced MTC for LTE (efeMTC) is given in [1]. The WI description for further NB-IoT enhanced is given in [2]. One of the common objective of both the WIs is:
	· [bookmark: _Hlk481494552]Evaluate power consumption/latency gain and specify necessary support for DL/UL data transmission on a dedicated resource during the Random Access procedure (after PRACH transmission and before the RRC connection setup is completed).


 
During RAN2#99bis the following was agreed (partial list) regarding early data transmission feature:
	[bookmark: _Hlk498547807]Agreements:
· PRACH partitioning is used to indicate UE’s intention to use early data transmission in Msg3. Backward compatibility shall be preserved. FFS: details on the PRACH pool, e.g., preamble/time/frequency/carrier domain of PRACH partitioning.
· For CP during the UL EDT procedure, if the UE receives a grant in which data does not fit, the UE does not send the data in Msg3. For UP solution it is FFS if the EDT grant can be used for UL data if the grant is smaller than the UL data size.



As highlighted above, some details need further discussion. A few post-meeting email discussions tried to resolve these FFSes, however, no final conclusion was reached. In the following sections, we discuss some aspects of the FFSes. 
Discussion
FSS on details of PRACH pool
Email discussion [99bis#53] was setup with the aim to “discussion on the details for EDT indication via PRACH pool partitioning, e.g., preamble/time/frequency/carrier domain.” There was a lively discussion on various questions related to the objective of the email discussion. One of the questions was on “how to configure (N)PRACH resource pool partitioning for EDT indication.”
According to the email discussion report [3], about a dozen companies responded to the question. 
An “alternative partitioning” of the PRACH resources such that some resource used for EDT could also be used by legacy UEs for legacy random access was proposed by one company. Most of the other companies favoured “legacy style partitioning” where the PRACH resources would be split (or partitioned) between EDT and legacy random access. In our view, the alternative partitioning is not really “partitioning” since the same resources are allowed to be used by legacy procedure and EDT. Therefore, eNB cannot know whether the RA is initiated for legacy procedure or for EDT. This is against all aspects of the following RAN2 agreement from previous meeting. (It is not a partitioning, it does not indicate UE’s intention to use EDT unambiguously, and it is not backward compatible.)
	Agreements:
· PRACH partitioning is used to indicate UE’s intention to use early data transmission in Msg3. Backward compatibility shall be preserved.


 
[bookmark: _Toc498612741][bookmark: _Toc498612950][bookmark: _Toc498631007][bookmark: _Toc498638906]“Alternative partitioning” proposal is against all aspects of previous RAN2 agreement on PRACH partitioning to indicate UE’s intention to use EDT.
[bookmark: _Toc498612742][bookmark: _Toc498612951][bookmark: _Toc498631008][bookmark: _Toc498638907]“Alternative partitioning” can lead to significant (N)PUSCH resource wastage when request is not for EDT (e.g., if TBS for EDT is 1000bits but only 56/88bits is required for Msg3).
Given that a lot of discussion has already happened around this in RAN2, we propose that RAN2 should not spend more time to discuss whether the PRACH resources for EDT is separate or common to legacy UEs.
[bookmark: _Toc498612690][bookmark: _Toc498612748][bookmark: _Toc498612946][bookmark: _Toc498631013][bookmark: _Toc498631108][bookmark: _Toc498555346][bookmark: _Hlk498547838][bookmark: _Toc498638912]Stick to the previous RAN2 agreement that PRACH partitioning is used, i.e., PRACH pool for EDT is separate from PRACH pool for legacy UEs. 
FFS if the EDT grant can be used for UL data if the grant is smaller than the UL data size 
Email discussion [99bis#55] included a question on “What are the prerequisites for UE to trigger EDT?” for UP case. Some companies touched on this FFS. According to email discussion report [4], “Four companies think that EDT should not be used if the whole UL data does not fit within the UL grant. three companies thinks that segmenation can be used.” The email discussion report proposed to “discuss whether segmentation of the data is supported in MSG3.”
We want to clarify our view in the following. First, since EDT is intended for small infrequent data transmission, as also proposed by several companies during email discussion [99#45] [5], the EDT procedure should be used only when complete UL data can fit into the possible grant size for Msg3. RAN2 already agreed that such maximum grant size would be broadcasted in SIB. 
We think that EDT should not be allowed to be systematically “misused” even when the UE has large amount of data, e.g., by initiating a series of EDT instead of initiating RRC Connection Request. In previous meetings, some proposals on prohibit timers and counters were also introduced. Given that there are more uncertainties involved in the EDT (such as there is no guarantee that eNB will always honour EDT request and can force UE to full RRC connection anyway, Msg3 transmissions of multiple UEs can collide, eNB may need to wait for longer for MME confirmation before sending Msg4 leading to possibility of contention resolution timer expiry etc.), we do not think that a reasonable UE implementation would want to do series of EDT instead of legacy RRC connection request. Therefore, we do not see a need to overly complicate the specifications by introducing prohibit timer and/or counter.
[bookmark: _Toc498612743][bookmark: _Toc498612952][bookmark: _Toc498631009][bookmark: _Toc498638908]Due to increasesd overall overhead, a reasonable UE implementation would not want to misuse the EDT by performing series of EDT requests when UL data is large. Therefore, prohit timer or counter to limit number of EDT initiations are not necessary. 
[bookmark: _Toc498555347][bookmark: _Toc498612691][bookmark: _Toc498612749][bookmark: _Toc498612947][bookmark: _Toc498631014][bookmark: _Toc498631109][bookmark: _Toc498638913]UE can initiate EDT only when complete UL data can fit in the maximum grant size for Msg3 as broadcasted by the network. 
[bookmark: _Toc498612692][bookmark: _Toc498612750][bookmark: _Toc498612948][bookmark: _Toc498631015][bookmark: _Toc498631110][bookmark: _Toc498638914]Prohit timer or counter to limit number of EDT initiations are not considered.
Now, based on above discussion, the situation of RAR grant not being enough for UL can happen only in the following cases:
1. eNB provided legacy grant in RAR instead of EDT grant
2. eNB provided grant which is larger than legacy, but it is insufficient because
a. more UL data arrived at UE, hence rendering the otherwise sufficient grant to be insufficient
b. the grant is smaller than what UE anticipated at the time of EDT initiation, i.e., the provided grant is smaller than the broadcasted size
c. or both.
For case 1, it is clear that UE has to fall back to full RRC connection. 
For case 2, RAN2 already discussed and concluded that, for CP during the UL EDT procedure, if the UE receives a grant in which data does not fit, the UE does not send the data in Msg3. The remaining FFS is about the UP case.
It is understandable that companies are worried about possible resource wastage in case 2. It is also our understanding that it is somewhat easier with UP case to start sending data from Msg3 and transition to connected state later than it is for the CP case. However, one should note that from network side, based on EDT indication in (N)PRACH, it is not distinguishable whether the EDT request is for CP or UP case.
[bookmark: _Toc498612744][bookmark: _Toc498612953][bookmark: _Toc498631010][bookmark: _Toc498638909]Based on EDT indication in (N)PRACH, it is not distinguishable whether the EDT request is for CP or UP case.
In addition, it was concluded in email discussion 99bis#53 that “Data size intended for early UL transmission is not explicitly indicated with preamble partitioning.”
[bookmark: _Toc498612745][bookmark: _Toc498612954][bookmark: _Toc498631011][bookmark: _Toc498638910]Although network has broadcasted the maximum UL grant size for EDT, it may not be able to accurately estimate the amount of data at the UE. 
So, from network point of view, it should be reasonable to assume that the UE may not use the grant for data in Msg3 if it is not sufficient. So, for the network, it may be best to either provide legacy grant or maximum Msg3 grant, but not in between.
[bookmark: _Toc498612746][bookmark: _Toc498612955][bookmark: _Toc498631012][bookmark: _Toc498638911]For the network, it may be best to either provide legacy grant or maximum Msg3 grant, but not in between.
While it is possible and resource efficient to allow partial payload in Msg3 (along with message to fall back to full RRC) for case 2 above, decision should be made after considering the following pros and cons: 
	Partial Payload in Msg3 not allowed 
(i.e. No Segmentation)
	Partial payload in Msg3 allowed
(Segmentation)

	Advantage:
· Simple
· Uniform behaviour across CP and UP solutions
[bookmark: _GoBack]Disadvantage:
· Possible NW resource wastage due to padding and UE power consumption penalty to transmit unnecessary padding
	Advantage:
· Resource wastage minimized


Disadvantage:
· Possible re-segmentation can add complexity.
·  Msg3 buffer handling may be challenging



[bookmark: _Toc498612693][bookmark: _Toc498612751][bookmark: _Toc498612949][bookmark: _Toc498631016][bookmark: _Toc498631111][bookmark: _Toc498638915]Consider the advantages and disadvantages listed above while deciding whether to support partial data payload in Msg3 in UP case when the grant is smaller than the total UL data.
Conclusion
In this email discussion, we discussed on some FFSes from previous agreements on EDT during the RA procedure. Following are the observations from the discussion:
Observation 1.	“Alternative partitioning” proposal is against all aspects of previous RAN2 agreement on PRACH partitioning to indicate UE’s intention to use EDT.
Observation 2.	“Alternative partitioning” can lead to significant (N)PUSCH resource wastage when request is not for EDT (e.g., if TBS for EDT is 1000bits but only 56/88bits is required for Msg3).
Observation 3.	Due to increasesd overall overhead, a reasonable UE implementation would not want to misuse the EDT by performing series of EDT requests when UL data is large. Therefore, prohit timer or counter to limit number of EDT initiations are not necessary.
Observation 4.	Based on EDT indication in (N)PRACH, it is not distinguishable whether the EDT request is for CP or UP case.
Observation 5.	Although network has broadcasted the maximum UL grant size for EDT, it may not be able to accurately estimate the amount of data at the UE.
Observation 6.	For the network, it may be best to either provide legacy grant or maximum Msg3 grant, but not in between.

Based on the above discussion, we made the following proposals:
Proposal 1.	Stick to the previous RAN2 agreement that PRACH partitioning is used, i.e., PRACH pool for EDT is separate from PRACH pool for legacy UEs.
Proposal 2.	UE can initiate EDT only when complete UL data can fit in the maximum grant size for Msg3 as broadcasted by the network.
Proposal 3.	Prohit timer or counter to limit number of EDT initiations are not considered.
Proposal 4.	Consider the advantages and disadvantages listed above while deciding whether to support partial data payload in Msg3 in UP case when the grant is smaller than the total UL data.
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