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Introduction
This document discusses Random Access Preamble group selection for MTC and how Random Access Preambles group A/B interacts with Random Access Preambles groups for CE-levels.
[bookmark: _Ref178064866]Discussion
Configuration of groups for CE levels and groups A/B
According to the current MAC specification BL UEs and UEs in enhanced coverage may be configured with different PRACH resources and preambles for different CE-levels. It is also possible, at least from RRC point of view, to divide the preamble space in to group A and group B. Further it is suggested by the following NOTE from MAC that it is possible to use preambles per CE-level at the same time as group A and group B are configured.

NOTE:	If Random Access Preamble group B exists, the eNB should ensure that at least one Random Access Preamble is contained in Random Access Preamble group A and Random Access Preamble group B for all enhanced coverage level. 

One interpretation of the NOTE is that the eNB should ensure that if preambles per CE-level is configured at the same time as group A and group B are configured, then the eNB must configure the UE preambles like in the figure below. Namely, the eNB must configure one PRACH resource for each configured CE-level and for each CE-level the firstPreamble and lastPreamble for each CE-level must be such that each CE-level has at least one preamble in Group A and at least one preamble in Group B. Note also that the split of the preambles in Group A/B is common for all PRACH resources.
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However, we wonder if the configuration in the figure is very meaningful as anyhow the dedicated preambles (right end) should be same for all PRACH resources (i.e. that lastPreamble is the same for all PRACH resources). And there is no usage of the free preambles in the left side of “first preamble”.

An alternative way to configure different CE levels only with separate PRACH resources together with group A and B would be following:
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In the third scenario, preamble ranges for CE levels are configured by partitioning of the preamble space of a PRACH. In this scenario, grouping to A and B clearly does not work. I.e, non-empty groups A and B cannot be ensured on each PRACH resource without preamble ranges overlapping between CE levels.
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It is useful if RAN2 discusses the intended behaviour regarding whether Group A/Group B can be configured at the same time as different preamble groups for different CE-levels is supported or not. In our view, this additional complexity may not be essential.
[bookmark: _Toc474428025][bookmark: _Toc474668106][bookmark: _Toc474668913]RAN2 should discuss the intended behaviour w.r.t. whether it is useful to simultaneously configure preambles group A/B and preamble groups for CE-levels.
[bookmark: _Toc474428026][bookmark: _Toc474668107][bookmark: _Toc474668914]If RAN2 agrees that CE specific preamble groups and A/B should not be configured at the same time, it is proposed to clarify this in MAC.

Procedure for selection of CE specific groups and A/B
The preambles for each CE-level are currently referred to as a Random Access Preambles group. This is the same terminology used for group A and group B. This might create some unclarity in MAC.  
An issue related to Proposal 1 is the following section from 5.1.2 in the MAC specification. If Random Access Preambles group B exists, then BL UEs and UEs in enhanced coverage would perform selection of “Random Access Preambles group” twice, and hence the first selection is overruled by the second selection.
See the below, the blue will be performed and it makes the UE select the preambles associated with a CE-level. However, if preambles group B exists then the UE will also perform one of the yellow lines, and when that happens the blue selection will be obsolete.

	-	else the Random Access Preamble shall be selected by the MAC entity as follows:
-	If Msg3 has not yet been transmitted, the MAC entity shall, for NB-IoT UEs, BL UEs or UEs in enhanced coverage:
-	except for NB-IoT, select the Random Access Preambles group and the PRACH resource corresponding to the selected enhanced coverage level;
-	for NB-IoT, select the PRACH resource corresponding to the selected enhanced coverage level, and select the Random Access Preambles group corresponding to the PRACH resource and the support for multi-tone Msg3 transmission. A UE supporting multi-tone Msg3 shall only select the single-tone Msg3 Random Access Preambles group if there is no multi-tone Msg3 Random Access Preambles group.
-	If Msg3 has not yet been transmitted, the MAC entity shall, except for BL UEs or UEs in enhanced coverage in case preamble group B does not exists, or for NB-IoT UEs:
-	if Random Access Preambles group B exists and any of the following events occur:
-	the potential message size (UL data available for transmission plus MAC header and, where required, MAC control elements) is greater than messageSizeGroupA and the pathloss is less than PCMAX,c (of the Serving Cell performing the Random Access Procedure) – preambleInitialReceivedTargetPower – deltaPreambleMsg3 – messagePowerOffsetGroupB;
-	the Random Access procedure was initiated for the CCCH logical channel and the CCCH SDU size plus MAC header is greater than messageSizeGroupA;
-	select the Random Access Preambles group B;
-	else:
-	select the Random Access Preambles group A.




The blue text refers to the selection of one type of group of preambles (associated with CE-levels), while the yellow refers to another type of group (i.e. group A or group B). If companies agree that these groups cannot be configured simultaneously, then in practise the procedure is correct. However, if this is not agreed, then the procedure is not unambiguous. We think this ambiguity can be solved for example by calling one of these types of group a “set” instead of a “group”. Such a renaming could be considered in either case as it may improve understanding.
[bookmark: _Toc474428027][bookmark: _Toc474668108][bookmark: _Toc474668915]RAN2 to discuss if preambles associated with a CE-level is called a “set” instead of a “group”, to avoid ambiguity between the different types of preamble groups.

Retransmission of Msg3
In the current MAC specification, when Msg3 has been transmitted the UE shall select the same group of preambles as was used for the first transmission of Msg3. See excerpt below. This means that if the UE has transmitted Msg3 but contention resolution fails (which could happen if another UE happened to select the same preamble), the UE would select the same “group” of preambles.  

	-	else, if Msg3 is being retransmitted, the MAC entity shall:
-	select the same group of Random Access Preambles as was used for the preamble transmission attempt corresponding to the first transmission of Msg3.




The background to the legacy (pre-MTC) UE behaviour of selecting the “same” preambles group was to ensure that the UE selects a preamble from group A, if the UE used group A last time Msg3 was transmission, and use group B if the UE used group B last time msg3 was transmitted. This is to ensure that the TB size would match the size of the Msg3 PDU since the Msg3 sizes may be different for group A and group B.
However, in the eMTC scenario, if the UE selects the preambles of the “same” CE-level preamble group, then the UE would effectively not go to the next CE level if Msg3 has ever been transmitted. For example, if the UE sends a preamble of CE-level 1 and the eNB hears another UE which happened to use the same preamble, then contention resolution would fail for the UE and the UE should retry sending preambles. When the UE at a subsequent attempt does not receive a RAR corresponding to the sent preamble and a change to the next CE level is triggered, the UE is applies other parameters corresponding to the next CE level, but, according to the red text above, selects preambles from the CE-level in which Msg3 was originally transmitted. 
We believe RAN2 should discuss the above scenario and decide what the wanted behaviour is.
[bookmark: _Toc473892278][bookmark: _Toc473893155][bookmark: _Toc474428028][bookmark: _Toc474668109][bookmark: _Toc474668916]RAN2 should decide whether the UE should stay in the current CE-level after Msg3 has been transmitted, or if the UE should continue ramping up CE-levels and then select the preambles of the “next” CE-level even if Msg3 has been transmitted.

If RAN2 agrees that group B can be configured at the same time as coverage enhancements levels, corresponding CRs are found in [1] and [2].
If RAN2 agrees that group B cannot be configured at the same time as coverage enhancements levels, corresponding CRs are found in [3] and [4].

Conclusion
Based on the discussion in section 2 we propose the following:
[bookmark: _GoBack]Proposal 1	RAN2 should discuss the intended behaviour w.r.t. whether it is useful to simultaneously configure preambles group A/B and preamble groups for CE-levels.
Proposal 2	If RAN2 agrees that CE specific preamble groups and A/B should not be configured at the same time, it is proposed to clarify this in MAC.
Proposal 3	RAN2 to discuss if preambles associated with a CE-level is called a “set” instead of a “group”, to avoid ambiguity between the different types of preamble groups.
Proposal 4	RAN2 should decide whether the UE should stay in the current CE-level after Msg3 has been transmitted, or if the UE should continue ramping up CE-levels and then select the preambles of the “next” CE-level even if Msg3 has been transmitted.
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