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1. Introduction

This tdoc discusses the following maintenance issues:

· LS Response to RAN2 on L1 Repeats

· Proposed new RAN1 agreements

· Proposed normative changes
2. LS Response to RAN2 [2] on L1 Repeats

RAN2 sent RAN1 an LS [2] with questions regarding repeats within the L1 ACK/Fallback DCI. 

In general, the LS does not indicate any issues so RAN1 should not make any changes and should simply answers the questions based on the what the current RAN1 specification supports. 

First question
The first RAN2 question is:

Confirm whether the L1 adjustment on the (N)PUSCH repetition number is not intended to update the higher layer (i.e. RRC) configuration but to be used instead of the configuration provided by higher layers.
The key RAN1 text for MTC is from TS 36.213:

For a PUSCH transmission using preconfigured uplink resource, the UE shall use the repetition number determined by the repetition adjustment field according to Table 8-2b and Table 8-2c from the most recent MPDCCH DCI format 6-0A/6-0B with CRC scrambled by PUR C-RNTI for PUR ACK feedback indication (as defined in [4]) if detected, configured by higher layers otherwise.
If you get rid of some details, the text simply says:

For a PUSCH transmission using preconfigured uplink resource, the UE shall use the repetition number … from the most recent MPDCCH DCI … if detected, configured by higher layers otherwise.
There is no indication that the L1 repetition number should adjust the higher layers. It is clear that the most recent L1 repetition number value is used if L1 ACK DCI is detected and ONLY uses the higher layer configuration otherwise. Given this,  the proposed answer to the first question is:
RAN1 specifications do NOT require the UE to update the higher layer configuration. RAN1 specifications indicates that for PUR transmissions, the UE to use the repetition number from the most recent ACK/Fallback DCI detected and use higher layer configuration otherwise.
Second question

The second RAN2 question is:

Clarify whether the L1 adjustment on the (N)PUSCH repetition number is intended to apply only to the next upcoming PUR UL transmission or for all future PUR UL transmissions, and whether PHY layer would store the adjustment. 
For the 1st part of the question: there is no text in RAN1 specification which supports the concept that the repetition number applying ONLY to the next PUR. The text says “For a PUSCH transmission using preconfigured uplink resource” and not “For the NEXT PUSCH transmission using preconfigured uplink resource”.  The “from the most recent MPDCCH DCI” text indicates that if a new L1 ACK DCI with repetition number is detected, that repetition number is then used. Therefore – the repetition number in the L1 ACK doesn’t apply to “all future PUR UL transmissions” nor  “only  to the next upcoming PUR UL transmission”.  
For the 2nd part of the question: RAN1 specifications do not indicate where this adjustment is stored so where it is stored is up to UE implementation.
Given this,  the proposed answer to the second question is:

RAN1 specifications indicate the repetition number in the most recently detected L1 ACK is used so the repetition number doesn’t apply to “the next upcoming PUR” nor “all future PUR” transmission. RAN1 specifications do not indicate where the repetition number is stored – this is left up to UE implementation.
Third question

The third RAN2 question is:

Clarify how the L1 adjustment on the (N)PUSCH repetition number is updated/released and whether RRC layer can update or release the adjustment after the L1 adjustment has been previously received. 

RAN1 specification indicates that once an L1 ACK/Fallback with repetition number is detected, the UE uses that value instead of higher layers thus to change the repetition number, another L1 ACK/Fallback DCI can be sent with the adjusted repetition number. 
There is no L1 specified way for higher layers to re-configure the repetition number value after an L1 ACK/Fallback DCI has been detected. It is unclear whether RAN2 feel this is a potential issue as this was not communicated in the LS. If this is an issue, there are at least these possible way forwards:
#1 There is no problem – There is no need for higher layers to adjust repeats - this is the case for non-PUR transmissions today. In the rare case when this is needed, the PUR configuration can be released and re-configured – No RAN1 impact and no RAN2 impact

#2 RAN2 specifies a mechanism – No RAN1 impact

#2A RAN2 specifies a higher layer method to release/update the L1 repetition number
#2B RAN2 specifies an optimized method to release PUR configuration and re-configure

#3 L1 repetition adjustment only applies to next PUR transmission and uses RRC configuration otherwise – Requires new RAN1 functionality and TS changes
#4 L1 repetition adjustment updates the RRC PUR configuration and UE always used RRC configuration - Requires new RAN1 functionality and TS changes
Since RAN2 has not confirmed this is a major issue, option #1 and #2 should be considered for now since they do not need any new RAN1 agreements or RAN1 specification changes. If RAN2 comes back and indicates that this is a major issue and needs RAN1 changes, then RAN1 can consider specification changes.
Given this, the proposed answer to the third question is:

RAN1 specifications indicates that for PUR transmissions, the UE to update the repetition number based on the most recent ACK/Fallback DCI detected. There is no specified L1 method to release the repetition number. It is up to RAN2 whether to specify an RRC layer mechanism to override or release the L1 repetition number adjustment after it has been received.

3. Proposed new RAN1 Agreements

This section discusses potential new agreement or reverting agreements. 
“SHALL” fallback on failure agreement contradicts RAN2 agreement
RAN1 made this agreement:
If nothing is received by the UE during the PUR search space window after PUR retransmission(s), the UE shall consider the PUR transmission is unsuccessfully received and may fallback to legacy RACH/EDT procedure.
RAN2 made this agreement [3]:

Fallback after D-PUR transmission is not successful is not specified i.e. it is up to UE implementation to initiate legacy RA, MO-EDT or wait for next D-PUR occasion”.
This RAN1 agreement contradicts with the above RAN1 and RAN2 agreements:

After data transmission on PUR, if nothing is received by the UE in a PUR search space window, the UE shall fallback to legacy RACH/EDT procedure.

RAN2 notes this contradiction in [3]:
RAN2 notes RAN1#96 agreement “After data transmission on PUR, if nothing is received by the UE in a time period, the UE shall fallback to legacy RACH/EDT procedure.” contradicts with RAN2#107 agreement. RAN2 reconfirms the RAN2#107 agreement “Fallback after D-PUR transmission is not successful is not specified i.e. it is up to UE implementation to initiate legacy RA, MO-EDT or wait for next D-PUR occasion”.

The purpose of the “SHALL” in the RAN1 agreement was to force the UE to make a connection after missing the ACK to ensure the eNB and UE are in-sync for the missed count and for the # PUSCH of repeats. For example, this sync issue occurs if the # of PUSCH repeats is lowered (e.g. from 16 to 8) in the ACK but the UE misses the ACK – then the UE and eNB are now out of sync (UE thinks it’s 16 where eNB thinks it’s 8). It was decided by RAN2 that the out of sync issue can be solved and thus left to eNB implementation. Given this, the conflicting RAN1 agreement should be reverted.
Proposal 1:   Update this agreement by replacing “shall” with “may”:
After data transmission on PUR, if nothing is received by the UE in a PUR search space window, the UE shallmay fallback to legacy RACH/EDT procedure.
4. Proposed normative changes 
This section discusses agreements which have been captured in RAN1 TS but need modification for clarity or accuracy. 

Missing mPDCCH narrowband location

RAN1 made the following agreement: 

In idle mode, the PUR search space configuration includes at least the following: 

· MPDCCH narrowband location  
· MPDCCH repetitions and aggregation levels 

· MPDCCH starting subframe periodicity (variable G)

· Starting subframe position (alpha_offset)

Issue: TS 36.213 has not captured how the UE is to determine the MPDCCH narrowband location for the PUR SS. “pur-MPDCCH-narrowband” has however been defined in the RRC parameter list [2]. 

Proposal 2:   Text proposal for TS 36.213:

9.1.5 MPDCCH assignment procedure

Until BL/CE UE receives higher layer configuration of MPDCCH UE-specific search space, the BL/CE UE monitors

MPDCCH according to the same configuration of MPDCCH search space and Narrowband as that for MPDCCH

scheduling Msg4.

The Narrowband for the MPDCCH UE-specific search space associated with PUR C-RNTI is determined by the higher layer parameter pur-MPDCCH-narrowband. 
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 definition
RAN1 made the following agreement: 

For PUR transmissions in a PUR allocation, the TX power is at least based on the estimated path loss and the configured Target UL Power Level (P_0).
The RRC parameter list [2] has defined a related RRC parameter: pur-PUSCH-power-control-P0
In TS 36.213 section 5.1.1.1 UE behaviour, the following text was captured:
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Issue: There is no definition of the how [image: image12.png]Py puscrc(3)



 is defined or how it relates to the higher layer parameter pur-PUSCH-power-control-P0.

Proposal 3:   Text proposal:
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