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Introduction
[bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: OLE_LINK23]In RAN #77 meeting, revised WID RP-172063 on Further NB-IoT enhancements was adopted  .One of the objectives is to support for TDD.
Support for TDD [RAN1, RAN2, RAN4]
Specify TDD support for in-band, guard-band, and standalone operation modes of NB-IoT. The design shall assume no UL compensation gaps are needed by UE, and strive towards a common design among the deployment modes. 
In previous RAN1 meeting during Rel-15, various aspects have been discussed and corresponding agreements has been reached.  At RAN #80, a set of CRs containing updates for introducing “the support of TDD operation into NB-IoT” were approved. 
In this document, the remaining issues are summarized. Specifically, key views from submitted tdocs for these issues, together with recommended proposals, are provided.
Issues and Proposals


 Frequency offset 
Proposal -1:    Remove from the TS 36.211 the text related to the “tdd-UL-DL-AlignmentOffset”, and inform RAN4 via an LS to implement the agreement in the TS 36.101 and TS 36.104 as an offset of the NB-IoT UL carrier frequency ---- Ericsson , Samsung [2]

 Recommended proposal: 
Adopt proposal-1.  Text Proposal in [2] can be endorsed. 

 SC-FDMA signal generation

[bookmark: OLE_LINK5]Issue-1:    and are not correctly used in SC-FDMA baseband signal generation.

Proposal- 1: Correct the use of    and in 10.1.5 of 36.211. ---- Huawei, HiSilicon [1], ZTE [3]

Recommendation:
This issue depends on the discussion result of frequency offset issue (next one). If the proposal of frequency offset is accepted then there is no need for any change.

NPUSCH
UL subframe definition

Proposal -1: The term “NB-IoT UL subframe” is used but not defined in the specification. Add the definition of UL subframe. ---Qualcomm [5]
Recommendation:
Adopt proposal-1. Text Proposal in Annex A  can be endorsed.


NPUSCH transmission 
Proposal -1: NPUSCH transmission overlapping with an invalid uplink subframe will be postponed. ---Qualcomm[5]
Recommendation:
The understanding is NPUSCH transmission only happens in valid uplink subframe, therefore the spec change seems not necessary. 
The alternative is this is captured in the chairman notes if clarification is really needed.


UL DMRS
Proposal -1: The sequence-hopping pattern for single tone transmission in subclause 10.1.4.1.3 of 36.211 need to be  changed by using the absolute subframe index together with a modulo operation to avoid repeating the same DMRS sequence for each transmission resource unit. ---Qualcomm [5]
Recommendation:
Adopt proposal-1. Text Proposal in  [5] for 36.211 subclause 10.1.4.1.3 can be endorsed.


NPRACH  
 NPRACH format table
Issue: In Table 10.1.6.2-1 in current specification, it seems that NPRACH format 0-a and 1-a can also be applied to FDD NB-IoT but it is only applied to TDD NB-IoT actually.  ---- Huawei [1]
Proposal -1:   Change the table to show that format 0-a and 1-a are for TDD only.
Recommendation:
Adopt proposal-1. Text Proposal in [1] Annex C can be endorsed.




NPRACH collision issue

Issue -1: Current spec will cause NPRACH collision.
[bookmark: OLE_LINK33][bookmark: OLE_LINK32][bookmark: OLE_LINK41]Proposal-1: Remove Y mod 6 operation to avoid NPRACH collision for TDD NB-IoT   . ---- Huawei[1]

Proposal-2: Change but not removing Y   ---Ericsson 
For frame structure type 2:
· if ,  for preamble formats 0, 1, and 2 as described in Table 10.1.6.1-2:









Proposal-3:  Only change the places where problem exists --- ZTE 

[bookmark: _GoBack]
For frame structure type 2:
if ,  for preamble formats 0, 1, and 2 as described in Table 10.1.6.1-2:






 Recommendation:
FFS

 Subframe boundary alignment
Proposal -1:   Capture the agreement about aligning the transmission of NPRACH format 0-a and 1-a with the subframe boundary in the specification.
---- Qualcomm [5]
 Recommendation:
FFS.

NPUSCH transmission in valid UL SFs which are not used for NPRACH transmission

Proposal -1: Following text should be added in TS36.211:  
· The valid uplink subframes which are not used for NPRACH transmission due to insufficient number of consecutive valid uplink subframes to transmit G symbol groups back-to-back are not part of the NPRACH resource. ---- LGE [4]
 
 Recommendation:
Adopt proposal- 1. Text Proposal in [4] can be endorsed.

 
Uplink scheduling delay
Issue: uplink scheduling delay is not correct for TDD
Proposal -1:     n0 in section 16.5.1 in 36.213 is the first NB-IoT UL slot starting after k0 NB-IoT UL subframes following the end of n+8 subframe for TDD ---- Huawei [1], Qualcomm[5] 
 Recommendation:
Adopt proposal- 1. Text Proposal in [1] Annex D  can be endorsed.
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 Annex A
---------------------------------------------Start of Text Proposal----------------------------------------
16.5	Narrowband physical uplink shared channel related procedures
A NB-IoT UE shall assume a subframe as a NB-IoT UL subframe if 
-	for a NB-IoT carrier, the subframe is configured as NB-IoT UL subframe by the higher layer parameter tdd-SubframeBitmap.

For a NB-IoT UE that supports twoHARQ-Processes-r14, there shall be a maximum of 2 uplink HARQ processes.
-------------------------------------------- End of Text Proposal ----------------------------------
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