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1	Introduction
There has been plenty of progress on sPDCCH design aspects at RAN1#90. There has been an email discussion scheduled following RAN1#90, namely [90-06][sTTI and sPT] Email discussion on sPDCCH design [1] to discuss the open issues. 
In this contribution, we take the outcome of the email discussion into account here and specifically high-light some important seen by us without trying to repeat or discuss non-contentious issues based on the email discussion outcome. 
2	On RB-set configuration 
Based on the email discussion summary of [1], there seems to be majority support for the following proposals by the email discussion moderator: 
· [90-06] - Proposal 1: No maximum size needs to be specified for an sPDCCH RB set.
· [90-06] - Proposal 2: The granularity of RB allocation for configuring an sPDCCH RB set is 1 RB.
· Based on Proposal 7, more discussions are needed for the DMRS-based sPDCCH.
· [90-06] - Proposal 3: The frequency resources of a configured RB set are identical across all sTTIs within the same subframe type.
· [90-06] - Proposal 4: Separate RB sets can be configured in MBSFN and non-MBSFN subframes.
· [90-06] - Proposal 5: A UE shall not be configured with an RB set which is not required to be monitored for decoding sPDCCH.

We are basically fine with all the proposals here, but would like to note a few further things here. 
Based on current agreements a UE can be configured to monitor up to two RB-sets in one sTTI. This to enable monitoring of one sPDCCH RB-set with localized and other with distributed mapping. Combining this with the [90-6] proposals 3-5, we think that there is a need to enable the configuration of up to 4 PRB sets. If separate sets can be configured in MBSFN and non-MBSFN subframes, when still having the option to have for the sTTIs within a single SF type two sets for monitoring, then up to 4 RB sets should be configurable. 
Having this in mind, two different configuration options can be considered: 
· Option 1: Each set configuration contains an indicate on the applicability having 2 states, such as {MBSFN, non-MBSFN}. With such definition, in case the intention would be to have the same sPDCCH PRB sets applicable to all SFs (i.e. MBSFN and non-MBSFN), two separate sets would need to be configured. 
· Option 2: Each set contains a 3 state applicability indications, such as {MBSFN, non-MBSFN, MBSFN&non-MBSFN}. In this case, in case the same set is used for all subframes no separate sets would need to be included. From this point of view, the RRC signaling overhead could be reduced. Note, that for this alternative the state indicating applicability to all SFs is given, then the eNB is not allowed to configure 4 sPDCCH RB-sets (but e.g. only 2 in case both sets would be applicable to all SFs). 

Although not a big issue, we think that the Option 2 can decrease the RRC signaling load and is therefore, preferred. As a consequence, we bring the following proposals: 
Proposal 1: The sPDCCH RB-set configuration supports up to 4 sPDCCH RB-sets. 
Proposal 2: The sPDCCH RB-set configuration includes an indication of the SF type applicability for the sPDCCH RB-set having 3 states, such as {MBSFN SFs, non-MBSFN SFs, all SFs}.   

Maybe still a small note on issue of the granularity for sPRB (in [90-6] – Proposal 2): RAN1 could try to swiftly agree to support 1 RB for an CRS-based sPDCCH set, and discuss the granularity for DMRS-based sPDCCH sets separately (after the DMRS bundling decision). 

3	DMRS-bundling & sREGs per sCCE
As noted already in our reply to [90-6], we would be fine to support a mandatory DMRS-bundling over 2 consecutive PRBs (based on [90-6] Proposals 7 & 8). 
Assuming now this bundling size, we think that the granularity of RB allocation for configuring an sPDCCH RB set should be aligned with the DMRS bundling size, i.e. 2 RBs (related to [90-6] Proposal 2). Moreover, we think that it would be of advantage to define the number of sREGs per sCCE in a way, that a single sCCE is contained within a single DMRS bundle (Option 3 of Question 5, i.e. 4 sREGs for 2OS, 6 sREGs). 
In case DMRS-bundling over 2 PRBs would not be agreed, we don’t see a need to support a larger PRB granularity (i.e. 1 PRB) and prefer Option 2 of Question 5 (i.e. 4 sREGs for 2OS, 3 sREGs for 3OS), as overall 6 sREGs per sCCE are seen as too large.
Proposal 3: In case mandatory DMRS bunding with an sRBG size of 2 is specified:
· The granularity of RB allocation for configuring an DMRS-based sPDCCH RB set is 2 RBs.
· For DMRS-based sPDCCH, the number of sREGs forming an sCCE is 4 in a 2-symbol sPDCCH and is 6 in a 3-symbol sPDCCH.

Proposal 4: In case mandatory DMRS bunding is not specified:
· The granularity of RB allocation for configuring an DMRS-based sPDCCH RB set is 1 RBs.
· For DMRS-based sPDCCH, the number of sREGs forming an sCCE is 4 in a 2-symbol sPDCCH and is 3 in a 3-symbol sPDCCH.

4	Support of 2-port DM-RS based sPDCCH
At RAN1#90 the working assumption to support this feature has been taken. But in the email discussion [90-6], some companies feel that this is not needed now (but will be anyhow needed to be specified as part of the URLLC for LTE WI). 
We still feel that this could be supported, as an overall package considering the rather clear guidance on how to operate this (i.e. it seems only a single company is preferring SFBC over AP hopping, Nokia is willing to compromise to only support for distributed mapping). 
We therefore propose to check the support for the full set of specification of this feature, but do not spend much online time on it!
Proposal 5: Decide the support of 2-TX DM-RS based as a package without spending much online time: 
· Confirm the working assumption on supporting a 2-port DMRS-based sPDCCH
· 2-port DMRS-based sPDCCH is only supported distributed sCCE-to-sREG mapping
· 2-port DMRS-based sPDCCH applies antenna hopping using two ports within an sREG 
· The 2 DMRS ports are multiplexed via OCC-2 in the time domain. The DMRS density for 2-port DMRS-based sPDCCH is the same as for single port DMRS-based sPDCCH.

5	sREG numbering & distributed mapping 
In short, we are fine with the related proposals given in the email summary as: 
· [90-06] - Proposal 13: For an RB set configured with more than 1 symbol and CRS-based sPDCCH, the distributed sCCE-to-sREG mapping is implemented at the sREG level.
· [90-06] - Proposal 14: For an RB set configured with DMRS-based mapping, the distributed sCCE-to-sREG mapping is implemented at the sCCE level.
· [90-06] - Proposal 15: For a CRS-based sPDCCH, sREGs within an sPDCCH set  are numbered in a frequency-first time-second manner from 0 to .
· [90-06] - Proposal 16: For a DMRS-based sPDCCH, sREGs within an sPDCCH set  are numbered in a time-first frequency-second manner from 0 to .

6	Conclusions
In this contribution, we discussed details of the short sPDCCH design taking the outcome of the email discussion in [90-6] into account. 
We would highlight in this respect the following proposals:
Proposal 1: The sPDCCH RB-set configuration supports up to 4 sPDCCH RB-sets. 
Proposal 2: The sPDCCH RB-set configuration includes an indication of the SF type applicability for the sPDCCH RB-set having 3 states, such as {MBSFN SFs, non-MBSFN SFs, all SFs}.   

Proposal 3: In case mandatory DMRS bunding with an sRBG size of 2 is specified:
· The granularity of RB allocation for configuring an DMRS-based sPDCCH RB set is 2 RBs.
· For DMRS-based sPDCCH, the number of sREGs forming an sCCE is 4 in a 2-symbol sPDCCH and is 6 in a 3-symbol sPDCCH.
Proposal 4: In case mandatory DMRS bunding is not specified:
· The granularity of RB allocation for configuring an DMRS-based sPDCCH RB set is 1 RBs.
· For DMRS-based sPDCCH, the number of sREGs forming an sCCE is 4 in a 2-symbol sPDCCH and is 3 in a 3-symbol sPDCCH.
Proposal 5: Decide the support of 2-TX DM-RS based as a package without spending much online time: 
· Confirm the working assumption on supporting a 2-port DMRS-based sPDCCH
· 2-port DMRS-based sPDCCH is only supported distributed sCCE-to-sREG mapping
· 2-port DMRS-based sPDCCH applies antenna hopping using two ports within an sREG 
· The 2 DMRS ports are multiplexed via OCC-2 in the time domain. The DMRS density for 2-port DMRS-based sPDCCH is the same as for single port DMRS-based sPDCCH.
6 	References 
[1] [90-06][sTTI and sPT] Email discussion on sPDCCH design, RAN1 reflector, Sept. 2017
