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Issue #1: PDSCH higher layer parameter naming (36.213)
TS 36.213 V15.2.0 and TS 36.331 V15.3.0 are not completely aligned with respect to naming of the higher layer parameter for PDSCH. Hence, we have the following text proposal to align 36.213 with 36.331.
	[bookmark: _Toc415085455]7.1.6.3	Resource allocation type 2
[Text omitted]



For a BL/CE UE configured with CEModeA, and configured with higher layer parameter ce-pdsch-flexibleStartPrbAlloc-configce-PDSCH-FlexibleStartPRB-AllocConfig, and , the  and  is determined according to Table 7.1.6.3-2 where, 



Issue #2: PUSCH narrowband shift parameters (36.213)
TS 36.213 V15.2.0 and TS 36.331 V15.3.0 are not completely aligned with respect to naming and usage of the higher layer parameters for the configurable shift for the PUSCH narrowband in CE mode B. Hence, we have the following text proposal to align 36.213 with 36.331.
	8.1.3	Uplink resource allocation type 2


Uplink resource allocation type 2 is only applicable for BL/CE UE configured with CEModeB. The resource allocation information for uplink resource allocation type 2 indicates to a scheduled UE a set of contiguously allocated resource blocks within a narrowband as given in Table 8.1.3-1. If the UE is not configured with higher layer parameter ce-PUSCH-FlexibleStartPRB-AllocOffsetCeModeB,  else value of is given by the higher layer parameter, ce-PUSCH-FlexibleStartPRB-AllocOffsetCeModeB offsetCE-ModeB.
If the UE is configured with higher layer parameter ce-PUSCH-FlexibleStartPRB-AllocOffsetCeModeB and the value of the resource allocation field is '110' or '111', the allocated resource blocks with indices less than 0 and greater than 5 correspond to resource-blocks outside the allocated narrowband relative to resource block 0.



Issue #3: PUSCH frequency retuning (36.211)
TS 36.211 V15.3.0 does not specify where the center frequency of the UE’s transmission bandwidth is when the flexible PUSCH starting PRB is used. To avoid undesired RAN4 RF issues, we propose to specify the center frequency in a similar way as was done in Rel-14 when the wider PUSCH channel bandwidths were introduced. Hence, we have the following text proposal for 36.211.
	[bookmark: _Toc454817956]5.2.5	Guard period for narrowband and wideband retuning



For BL/CE UEs, a guard period of at most  SC-FDMA symbols is created for Tx-to-Tx frequency retuning between two consecutive subframes. If the higher layer parameter ce-RetuningSymbols is set, then  equals ce-RetuningSymbols, otherwise . If the higher layer parameter ce-pusch-maxBandwidth-config is set to 5 MHz, then the rules for guard period creation defined in the remainder of this clause do not apply for retuning between narrowbands but for retuning between widebands and for transmissions involving multiple widebands.
-	If the UE retunes from a first narrowband carrying PUSCH to a second narrowband carrying PUSCH, or if the UE retunes from a first narrowband carrying PUCCH to a second narrowband carrying PUCCH,

-	if , a guard period is created by the UE not transmitting the last SC-FDMA symbol in the first subframe;

-	if , a guard period is created by the UE not transmitting the last SC-FDMA symbol in the first subframe and the first SC-FDMA symbol in the second subframe.
-	If the UE retunes from a first narrowband carrying PUCCH to a second narrowband carrying PUSCH,

-	if the PUCCH uses a shortened PUCCH format and , a guard period is created by the UE not transmitting the last SC-FDMA symbol in the first subframe;

-	if the PUCCH uses a shortened PUCCH format and , a guard period is created by the UE not transmitting the last SC-FDMA symbol in the first subframe and the first SC-FDMA symbol in the second subframe;

-	if the PUCCH uses a normal PUCCH format, a guard period is created by the UE not transmitting the first  SC-FDMA symbols in the second subframe.
-	If the UE retunes from a first narrowband carrying PUSCH to a second narrowband carrying PUCCH,

-	a guard period is created by the UE not transmitting the last  SC-FDMA symbols in the first subframe.
-	For CEModeA, if the PUSCH is associated with C-RNTI or SPS C-RNTI and the higher layer parameter ce-pusch-maxBandwidth-config is set to 5 MHz, 
-	If the PUSCH resource allocation is within a 5 MHz wideband, the center frequency of the transmission bandwidth is the center frequency of the wideband;
-	If the PUSCH resource allocation spans two 5 MHz widebands, the center frequency of transmission bandwidth is in the center of PUSCH resource allocation.
-	If the PUSCH is associated with C-RNTI or SPS C-RNTI and the higher layer parameter ce-PUSCH-FlexibleStartPRB-AllocConfig is set, 
-	the center frequency of the transmission bandwidth is in the center of PUSCH resource allocation.



[bookmark: _Ref178064866]Issue #4: PUSCH frequency hopping (36.211)
TS 36.211 V15.3.0 is not entirely clear on how the PUSCH frequency hopping offset should work properly together with the flexible PUSCH starting PRB.
We would like to ensure that the PUSCH frequency hopping scheme for flexible PUSCH starting PRB achieves good co-existence with legacy BL/CE UEs. For example, if a BL/CE UE with flexible PUSCH starting PRB is scheduled side by side with a legacy BL/CE UE, with the two UEs having adjacent resource allocations before the frequency hop, we would like these two UEs to have adjacent resource allocations also after the frequency hop. This means that the two UEs use a similarly sized frequency hop offset and that both they take the PRBs at the edges and in the center (that may not be part of any 6-PRB narrowband) into account in a similar way when they calculate the frequency hop offset in terms of number of PRBs.
Figure 1 illustrates some issues that we want to address. In the figure is it assumed that the frequency hopping offset is 1, 2 or 3 narrowbands, and that there is one BL/CE UE with flexible starting PRB (colored blue before the hop and pink after the hop) and a couple of legacy BL/CE UEs (colored green before the hop and gray after the hop). The problematic cases in the figure are cases C and F (where a resource allocation ends up outside the system bandwidth) and cases D and E (where the UE with flexible starting PRB hops into a resource allocation for a legacy UE). Cases A, B, G, and H show the desired behavior and it is achieved by “translocating” the starting PRB so that it ends up in the right position in the destination narrowband after the frequency hop.

[image: ]
[bookmark: _Ref525927318]Figure 1: PUSCH frequency hopping examples

We have the following proposals:
[bookmark: _Toc525837100]The PUSCH frequency hop for a BL/CE UE with flexible starting PUSCH PRB is calculated similarly as for legacy BL/CE UEs in the sense that it minimizes collision between the two (for all system bandwidths).
[bookmark: _In-sequence_SDU_delivery]If a frequency hop would result in a split PUSCH resource allocation for a BL/CE UE in a subframe, where some PRB(s) are on one edge of the system bandwidth and some PRB(s) are on the other edge of the system bandwidth, the transmission is dropped in that subframe.
[bookmark: _GoBack]In our view it is rather important to agree these fundamental principles at least for the common case where the starting PRB. If desired, this principle can probably also be generalized in a way that results in reasonable behavior also in the less common special cases when the starting PRB is not part of any narrowband (but these special cases are of lower importance to us, so we would also be fine with simply not allowing these special cases).
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